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Appendix F

GEIS Environmental Issues Not Applicable
to Dresden Units 2 and 3

The following table lists those environmental issues listed in the Generic Environmental Impact
Statement for License Renewal of Nuclear Plants (GEIS) (NRC 1996; 1999)(a) and 10 CFR
Part 51, Subpart A, Appendix B, Table B-1, that are not applicable to Dresden Units 2 and 3
because of plant or site characteristics.

Table F-1.  GEIS Environmental Issues Not Applicable to Dresden Units 2 and 3

ISSUE - 10 CFR Part 51, Subpart
A, Appendix B, Table B-1 Category

GEIS
Sections Comment

SURFACE WATER QUALITY, HYDROLOGY, AND USE (FOR ALL PLANTS)
Altered salinity gradients 1 4.2.1.2.2;

4.4.2
The Illinois River is an inland
freshwater river with no salinity
gradient.

Altered thermal stratification of lakes 1 4.2.1.2.3;
4.4.2.2

The discharge is to the Illinois
River

GROUNDWATER USE AND QUALITY
Groundwater-use conflicts (Ranney
wells)

2 4.8.1.4 Dresden Units 2 and 3 do not
have or use Ranney wells.

Groundwater quality degradation
(Ranney wells)

1 4.8.2.2 Dresden Units 2 and 3 do not
have or use Ranney wells.

Groundwater-use conflicts (potable
and service water, and dewatering;
plants that use >100 gpm)

2 4.8.1.1;
4.8.1.2

Dresden Units 2 and 3 use <100
gpm of groundwater. 

Groundwater quality degradation
(saltwater intrusion)

1 4.8.2.1 The cooling pond at Dresden is
not near a saltwater body.

Groundwater quality degradation
(cooling ponds in salt marshes)

1 4.8.3 The cooling pond at Dresden is
not near a saltwater body or a
marsh.

TERRESTRIAL RESOURCES
Bird collisions with cooling towers 1 4.3.5.2 This issue is related to a heat-

dissipation system that is not
installed at Dresden Units 2 and 3.
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F.1  References

10 CFR 51.  Code of Federal Regulations, Title 10, Energy, Part 51, “Environmental Protection
Regulations for Domestic Licensing and Related Regulatory Functions.”

U.S. Nuclear Regulatory Commission (NRC).  1996.  Generic Environmental Impact Statement
for License Renewal of Nuclear Plants.  NUREG-1437, Volumes 1 and 2, Washington, D.C.
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Appendix G

NRC Staff Evaluation of Severe Accident Mitigation
Alternatives (SAMAs) for Dresden Nuclear Power Station,

Units 2 & 3, in Support of the License Renewal Application
Review

G.1 Introduction

Exelon Generation Company, LLC (Exelon) submitted an assessment of SAMAs for Dresden as
part of the ER (Exelon 2003a).  This assessment was based on the most recent Dresden
Probabilistic Risk Assessment (PRA) available at that time, a plant-specific offsite consequence
analysis performed using the MELCOR Accident Consequence Code System 2 (MACCS2), and
insights from the Dresden Individual Plant Examination (IPE) (ComEd 1996) and Individual
Plant Examination of External Events (IPEEE) (ComEd 1997).  In identifying and evaluating
potential SAMAs, Exelon considered SAMA analyses performed for other operating plants
which have submitted license renewal applications, as well as industry and NRC documents
that discuss potential plant improvements, such as NUREG-1560 (NRC 1997a).  Exelon
identified 265 potential SAMA candidates.  This list was reduced to 10 unique SAMA candidates
by eliminating SAMAs that were not applicable to Dresden due to design differences, had
already been implemented, or had high implementation costs.  Exelon assessed the costs and
benefits associated with each of the potential SAMAs and concluded that none of the candidate
SAMAs evaluated would be cost-beneficial for Dresden.

Based on a review of the SAMA assessment, the NRC issued a request for additional
information (RAI) to Exelon by letter dated May 30, 2003 (NRC 2003).  Key questions
concerned: dominant risk contributors at Dresden and the SAMAs that address these
contributors, the potential impact of external event initiators and uncertainties on the
assessment results, and detailed information on some specific candidate SAMAs.  Exelon
submitted additional information by letter dated July 23, 2003 (Exelon 2003b).  In the response,
Exelon provided: tables containing importance measures for various events and their
relationship to evaluated SAMAs; rationale for why the core damage frequency (CDF) for fire
events would be substantially lower than reported in the IPEEE; results of a revised screening
based on consideration of the potential impact of external events and uncertainties; more
realistic estimates of the benefits and implementation costs for several SAMAs that appeared to
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be cost-beneficial based on the revised screening; and the costs and benefits associated with
several lower cost alternatives.  Exelon’s responses addressed most of the staff’s concerns and
reaffirmed that none of the SAMAs would be cost-beneficial.

Based on its review, the staff concluded that the contribution to risk from fire events would be
higher than assumed in Exelon’s SAMA analysis.  The staff adjusted Exelon’s risk reduction
estimates to account for the contribution to risk (and risk reduction) from fire events, and found
that none of the candidate SAMAs would be cost-beneficial, but that two SAMAs are close to
being cost-beneficial, and could be cost-beneficial given a more detailed assessment of their
benefits in external events or when uncertainties are taken into account.  However, these
SAMAs do not relate to adequately managing the effects of aging during the period of extended
operation, and therefore need not be implemented as part of license renewal pursuant to 10
CFR Part 54.

An assessment of SAMAs for Dresden is presented below.

G.2 Estimate of Risk for Dresden

Exelon’s estimates of offsite risk at Dresden are summarized in Section G.2.1.  The summary is
followed by the staff’s review of Exelon’s risk estimates in Section G.2.2.

G.2.1 Exelon’s Risk Estimates

Two distinct analyses are combined to form the basis for the risk estimates used in the SAMA
analysis: (1) the Dresden Level 1 and 2 PRA model, which is an updated version of the
Modified Individual Plant Examination (IPE) (ComEd 1996), and (2) a supplemental analysis of
offsite consequences and economic impacts (essentially a Level 3 PRA model) developed
specifically for the SAMA analysis.  The SAMA analysis is based on the most recent Level 1
and 2 PRA model available at the time of the ER, referred to as the 2002 Update model.  The
scope of the Dresden PRA does not include external events.

The baseline CDF for the purpose of the SAMA evaluation is approximately 1.9x10-6 per year,
and the baseline large early release frequency (LERF) is approximately 3x10-7 per year.  The
CDF and LERF are based on the risk assessment for internally-initiated events.  Exelon did not
include the contribution to risk from external events within the Dresden risk estimates, nor did it
account for the potential risk reduction benefits associated with external events in the SAMA
screening process described in the ER.  It is Exelon’s position that the existing fire and IPEEE
programs have already addressed potential plant improvements related to these areas (Exelon
2003a).  In response to an RAI, Exelon performed a separate assessment of the impact on the
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results if the SAMA benefits (for internal events) were increased to account for additional
benefits in external events.  This is discussed further in Sections G.4 and G.6.2.

The breakdown of CDF by initiating event/accident type is provided in Table G-1.  As shown in
this table, loss of offsite power and transients (such as a transient with feedwater unavailable
and main condenser available, and loss of turbine building closed cooling water) are dominant
contributors to the CDF.  Bypass events (i.e., interfacing systems LOCA) contribute less than
one percent to the total internal events CDF.

Table G-1.  Dresden Core Damage Frequency

Initiating Event/Accident Class
CDF

(Per Year)
% Contribution

to CDF

Loss of Offsite Power (LOOP)1

(dual-unit and single-unit)
7.8x10-7 41

Transients 6.3x10-7 34

Loss of Multiple DC Buses 1.5x10-7 8

Loss-of-Coolant Accident (LOCA) 1.1x10-7 6

Internal Flooding 5.7x10-8 3

Manual Shutdown 5.7x10-8 3

Others 5.7x10-8 3

Loss of Service Water 3.8x10-8 2

Interfacing Systems LOCA (ISLOCA) 1.9x10-9 0.1

Total CDF (from internal events) 1.9x10-6 100
1Includes station blackout (SBO)

The Level 2 PRA model has been updated since the IPE.  During 1999, Exelon revised the PRA
to include a simplified LERF methodology as described in NUREG/CR-6595 (NRC 1999).  In
2002, Exelon replaced the simplified LERF model with a full Level 2 PRA.  The source terms
were also updated to account for the extended power uprate which was approved by the NRC
in 2001 (NRC 2001b).  The conditional probabilities, fission product release fractions, and
release characteristics associated with each release category were provided in response to an
RAI (Exelon 2003b).
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The offsite consequences and economic impact analyses use the MACCS2 code to determine
the offsite risk impacts on the surrounding environment and public.  Inputs for this analysis
include plant-specific and site-specific input values for core radionuclide inventory, source term
and release characteristics, site meteorological data, projected population distribution (within a
80 km [50-mi] radius) for the year 2031, emergency response evacuation modeling, and
economic data.

In the ER, Exelon estimated the dose to the population within 80 km (50 mi) of the Dresden site
to be approximately 0.1023 person-Sv (10.23 person-rem) per year.  The breakdown of the total
population dose by containment release mode is summarized in Table G-2.

Table G-2.  Breakdown of Population Dose by Containment Release Mode

Containment Release Mode
Population Dose

(Person-Rem1 Per Year) % Contribution
Early containment failure 8.04 79
Late containment failure 2.14 21
Containment Bypass 0.05 <1
No Containment Failure ~0 ~0
Total Population Dose 10.23 100

1One person-Rem = 0.01 person-Sv

G.2.2 Review of Exelon’s Risk Estimates

Exelon's determination of offsite risk at Dresden is based on the following three major elements
of analysis:

� the Level 1 and 2  risk models that form the bases for the 1996 “Modified” IPE submittal
(ComEd 1996) and the 1997 IPEEE submittal (ComEd 1997),

� the major modifications to the IPE model that have been incorporated in the Dresden
PRA, and

� the MACCS2 analyses performed to translate fission product release frequencies from
the Level 2 PRA model into offsite consequence measures.

Each of these analyses was reviewed to determine the acceptability of Exelon's risk estimates
for the SAMA analysis, as summarized below. 
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The staff's review of the Dresden IPE is described in an NRC report dated November 9, 1995
(NRC 1995).  Based on a review of the original IPE submittal, the staff could not reach the
conclusion that Commonwealth Edison had met the intent of Generic Letter 88-20 (NRC 1988).
By letter dated June 28, 1996, Commonwealth Edison submitted a “Modified” IPE (ComEd
1996).  The staff’s review of the Modified IPE is documented in a letter dated October 2, 1997
(NRC 1997b).  In that review, the staff focused on whether the licensee addressed the
concerns documented in the November 9, 1995, staff evaluation.  The staff concluded that
Modified IPE submittal met the intent of Generic Letter 88-20; that is, the Modified IPE was of
adequate quality to be used to look for design or operational vulnerabilities.

The Modified IPE CDF, which included internal floods, was reported to be 3x10-6 per year for
Unit 2 and 5x10-6 per year for Unit 3.  The PRA used in the SAMA analysis, i.e., the 2002
Update model, indicates a decrease in the total CDF to 1.9x10-6 per year for both units.  The
reduction is attributed to plant and modeling improvements that have been implemented at
Dresden since the Modified IPE was submitted, including changes related to the extended
power uprate (EPU).  A summary listing of those changes that resulted in the greatest impact
on the total core damage frequency was provided in the ER and in response to an RAI (Exelon
2003b), and include:

� installed SBO diesel generators and the Division 1 4-kV cross-tie which reduced the
LOOP contribution,

� revised LOOP/dual-unit LOOP analysis for initiating event frequencies and non-recovery
probabilities,

� increased the medium break LOCA (MBLOCA) frequency using the latest Electric
Power Research Institute (EPRI) methodology, added credit for feedwater in MBLOCA
event tree, and added a higher human error probability (HEP) for operators to
depressurize with a MBLOCA,

� reduced general transient frequency, and updated initiating event frequencies based on
operating experience,

� revised human reliability analysis based on most recent operator interviews, and

� revised treatment of anticipated transient without scram (ATWS) sequences, including
revised failure probabilities based on NUREG/CR-5500 (NRC 1999), added a failure to
inhibit automatic depressurization system to several ATWS sequences, and added a
manual scram following an inadvertent open relief valve to the ATWS event tree logic.
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The CDF value for Dresden is at the lower end of the range of the CDF values reported in the
IPEs for other boiling water reactor (BWR) 3/4 plants.  Figure 11.2 of NUREG-1560 shows that
the IPE-based total internal events CDF for BWR 3/4 plants ranges from 1x10-6 to 8x10-5 per
year (NRC 1997a).  It is recognized that other plants have reduced the values for CDF
subsequent to the IPE submittals due to modeling and hardware changes.  The current internal
events CDF results for Dresden remain comparable to other plants of similar vintage and
characteristics.

The staff considered the peer reviews performed for the Dresden PRA, and the potential impact
of the review findings on the SAMA evaluation.  In response to an RAI, Exelon described the
previous peer reviews, the most significant of which was the Nuclear Energy Institute/Boiling
Water Reactor Owners Group (BWROG) Peer Review of the 1999 PRA model conducted in
January 2000 (Exelon 2003b).  The BWROG review concluded that the Dresden PRA is
consistent with other industry PRAs in scope, methods, data usage, and results, and does not
have unique PRA features.  Exelon stated that there were no “A” level facts and observations,
and that all “B” level, and a number of the “C” level facts and observations were resolved in the
2002 Update.  The most significant recommendations identified weaknesses in the area of
Level 2 analysis, internal flooding, and thermal hydraulic analysis.  Exelon stated that efforts to
enhance the PRA in these areas have been completed and include incorporation of a new
internal flooding study and a full Level 2 model into the 2002 PRA Update.  Exelon concluded
that improvements made since the Peer Review and the independent review have corrected
any significant weaknesses identified and that the 2002 PRA Update model fully supports the
SAMA identification and evaluation process.

One recommendation that was not addressed was that a capability to model uncertainties be
added to the model and uncertainty analyses be performed.  In an RAI, the staff requested that
Exelon provide an estimate of the uncertainties associated with the internal events CDF, and an
assessment of the impact on the Phase 1 screening and Phase 2 evaluation if the risk
reduction estimates are increased to account for uncertainties (NRC 2003).  In response to this
request, Exelon estimated the uncertainties based on a review of other plants’ CDF uncertainty
distributions (Exelon 2003b).  Exelon’s evaluation and results are discussed in further detail in
Section G.4 and G.6.2.

Given that the Dresden PRA has been peer reviewed and the peer review findings were either
addressed or judged to have no impact on the SAMA evaluation, and that Exelon satisfactorily
addressed staff questions regarding the PRA, the staff concludes that the Level 1  PRA model
is of sufficient quality to support the SAMA evaluation.

Exelon submitted an IPEEE in December 1997 (ComEd 1997), in response to Supplement 4 of
Generic Letter 88-20.  Exelon did not identify any fundamental weaknesses or vulnerabilities to



Appendix G

June 2004 G-7 NUREG-1437, Supplement 17 |

severe accident risk in regard to the external events related to seismic, fire, or other external
events.  However, a number of areas were identified for improvement in both the seismic and
fire areas.  In response to a staff RAI, Exelon replaced the seismic and fire sections with
revised sections including additional and updated information (ComEd 2000).  In a letter dated
September 28, 2001, (NRC 2001a), the staff concluded that the submittal met the intent of
Supplement 4 to Generic Letter 88-20, and that the licensee’s IPEEE process is capable of
identifying the most likely severe accidents and severe accident vulnerabilities.

The IPEEE uses a focused scope EPRI seismic margins analysis.  This method is qualitative
and does not provide the means to determine the numerical estimates of the CDF contributions
from seismic initiators.  All equipment in the seismic IPEEE scope was reviewed in accordance
with Unresolved Safety Issue (USI) A-46 program procedures.  Exelon found that, based on the
EPRI assessment methodology, some of the plant’s high confidence low probability of failure
(HCLPF) values were less than the 0.3g review level earthquake used in the IPEEE.  The most
limiting (or lowest) HCLPF values were:

electrical buses 0.17g
electrical distribution panels 0.17g
condensate storage tank 0.20g
diesel fuel oil storage day tank 0.26g

Other components, mostly electrical, had HCLPF values ranging from 0.27g to 0.29g.  In
response to an RAI regarding the IPEEE, Exelon stated that a number of improvements were
made in the seismic area, primarily in equipment anchorages, during the resolution of the USI
A-46 program (NRC 2000).  As a result of either plant modifications or more rigorous
evaluation, only the condensate storage tanks and diesel fuel oil storage day tank now have
capacities at or less than 0.26g (Exelon 2003b).

During the review of the IPEEE, the staff questioned the availability of an ultimate heat sink in
the event of a failure of the Dresden Lock and Dam which has a HCLPF value of 0.1g.  In
response to the RAI, Commonwealth Edison (now Exelon) stated that the success path
identified for decay heat removal was the low pressure coolant injection (LPCI) system in the
torus cooling mode with the containment cooling service water (CCSW) providing cooling to the
LPCI heat exchangers.  However, for a dam failure, the isolation condenser for each unit will be
used as the means of decay heat removal in lieu of CCSW and LPCI mode of torus cooling. 
Exelon noted that a modification to develop a seismically-qualified or verified makeup path to
supply water from the ultimate heat sink to the shell of the isolation condenser was being
developed, and would be completed in conjunction with the approved schedule for resolution of
USI A-46 outliers.  According to the USI A-46 safety evaluation report (NRC 2000), the outliers
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will be resolved within two refueling outages per unit following receipt of the NRC safety
evaluation report on the USI A-46 submittal.

In addition to the seismically-qualified/verified makeup path to the isolation condenser
modification, Exelon stated that a study would be performed to ensure that a small break
LOCA, with no torus cooling but with the isolation condenser in operation, does not result in
unacceptable torus temperatures.  During review of Exelon’s EPU amendment application, the
staff noted that Exelon had not yet implemented the modification to the isolation condenser
makeup path, nor performed the small break LOCA (SBLOCA) confirmatory study.  Therefore,
the staff requested that Exelon augment its IPEEE seismic margins analysis by performing
some simplified seismic risk evaluations of the current and EPU plant configurations for these
two seismic outliers (e.g., seismically-qualified isolation condenser makeup path, and
seismically-induced SBLOCA effects).

As described in the EPU SER,  the SBLOCA confirmatory study demonstrated that the isolation
condenser and available emergency core cooling systems (ECCS) are sufficient to mitigate a
seismically-induced SBLOCA for a 24-hour period, but showed that additional equipment,
specifically a cooling water supply to the CCSW heat exchangers, will be required shortly after
24 hours to supply suppression pool cooling.  In a letter dated September 26, 2001, Exelon
stated that it plans to use large portable pumps to restore the required CCSW cooling flow via
suction from the intake canal (Exelon 2001).  These pumps would be stored in an area that
could withstand the postulated seismic event and would be staged with hose connections to the
CCSW piping.  The necessary fittings will be installed on the existing CCSW piping.  Power for
the portable pumps will be supplied either by portable diesel engines or by temporary power
connections to the available existing electrical buses.  Procedures will be developed to ensure
that the necessary actions will be taken within the 24 hour period to establish suppression pool
cooling flow.  These actions will provide the capability to mitigate the seismically induced
SBLOCA for the 72-hour time frame given in EPRI NP-6041-SL (EPRI 1991).  In response to
an RAI, Exelon stated that the CCSW fitting modification and development of associated
procedures are scheduled to be completed on the same schedule as the isolation condenser
makeup seismic upgrade.  This modification essentially constitutes implementation of Phase 2
SAMA 2.

In the ER, Exelon evaluated increases to the seismic ruggedness of plant components as
Phase 2 SAMA 5, and  in dispositioning this SAMA indicated that “this SAMA remains under
investigation for resolution as part of the Dresden close out of the IPEEE commitments.”  In an
RAI, the staff asked for a description of the improvements under investigation, their status, and
expected implementation schedule (NRC 2003a).  In response to the RAI, Exelon stated that,
as indicated in NUREG-1742 (NRC 2002a), an extensive number of plant improvements or
other actions were planned to resolve USI A-46 outliers, and that all outliers have either been
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resolved or will be completed no later than the end of the Unit 2 refueling outage scheduled for
October 2003, except for a Unit 3 modification to some motor control centers, which is currently
scheduled for the fall of 2004 (Exelon 2003b).  Exelon indicated in its comments concerning the |
draft SEIS that the plant improvements and other actions related to USI A-46 planned for the |
October 2003 outage were completed (Exelon 2004).  No further seismic upgrades are |
planned.

The staff  inquired about systems, structures, and components that limit the plant HCLPF and
asked Exelon to explain why modifications to increase seismic capacity would not be cost-
beneficial when evaluated consistent with the regulatory analysis guidelines (NRC 2003).  In its
response, Exelon provided a listing of systems, structures, and components with HCLPF values
less than 0.3g.  As discussed previously, either plant modifications or more rigorous evaluation,
only the condensate storage tanks and diesel fuel oil storage day tank now have capacities at
or less than 0.26g.  Exelon stated that modifications to increase the condensate storage tank
(CST) seismic capacities would be expected to cost more than several hundred thousand
dollars, and that only minimal benefit is expected from increasing the remaining outliers to
values greater than 0.3g (Exelon 2003b).  The staff evaluated the benefit from increasing the
seismic capacity of the CST to 0.3g.  The staff estimates that this would result in a reduction in
the CDF of about 5x10-6 per year.  The associated benefit would be on the order of $100,000. 
Although Exelon stated that the cost of such a modification would be more than several
hundred thousand dollars, it is likely that it would cost $1M or more.  Therefore, increasing the
seismic capacity of the CSTs is not cost-beneficial.

Based on the licensee’s efforts to identify and address seismic outliers, the staff concludes that
the opportunity for seismic-related SAMAs has been adequately explored and that there are no
cost-beneficial, seismic-related SAMA candidates.

The Dresden fire analysis employed the Fire Induced Vulnerability Evaluation methodology for
screening of compartments and EPRI’s Fire PRA Implementation Guide (EPRI 1995) for
detailed evaluation of the unscreened compartments.  The licensee’s overall approach in the
IPEEE fire analysis is similar to other fire analysis techniques, employing a graduated focus on
the most important fire zones using qualitative and quantitative screening criteria.  The fire
zones or compartments were subjected to at least two screening stages.  In the first stage, a
compartment was screened out if it was found to not contain any safe shutdown circuits and
equipment, equipment important to plant safety, or plant trip initiators.  In the second stage, a
CDF criterion of 1x10-6 per year was applied.  The licensee used the IPE model of internal
events to quantify the CDF resulting from a fire initiating event.  The conditional core damage
probability was based on the equipment and systems unaffected by the fire.  Initially, all fire
event sequences were quantified assuming all equipment/cables in the area would fail by the
fire.  The CDF for each zone was obtained by multiplying the frequency of a fire in a given fire
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zone by the conditional core damage probability associated with that fire zone.  The screening
methodology applied by the licensee makes less and less conservative assumptions (e.g.,
equipment that may survive the fires in the area) until a fire zone is screened out, the results do
not indicate a vulnerability, or a vulnerability is identified and addressed.  After the screening,
three compartments remained for Unit 2 that contributed more than the screening value of
1.0x10-6, and six remained for Unit 3.  These compartments are:

Compartment Description (fire area) CDF

Unit 2
Control Room 7.15x10-6

Trackway/Switchgear Area 5.38x10-6

Reactor Building Mezzanine 1.65x10-6

Unit 3
Control Room 7.11x10-6

West Corridor and Trackway 6.85x10-6

Reactor Building Mezzanine 3.54x10-6

Mezzanine Floor 3.44x10-6

Auxiliary Electric Equipment Room 2.53x10-6

Cable Tunnel 2.12x10-6

The fire CDFs for Unit 2 and Unit 3 are 1.7x10-5 and 3.1x10-5 per year, respectively, which are
about factors of 9 and 16 higher than the internal events CDF of 1.9x10-6 per year.  In light of
these values, the staff inquired why Exelon neither considered fire explicitly in the SAMA study
nor considered the impact of fire CDF in its uncertainty assessment.  In an RAI (NRC 2003), the
staff asked Exelon to explain, for each fire area, what measures were taken to further reduce
risk, and explain why these CDFs can not be further reduced in a cost-effective manner.  While
not explicitly addressing the fire areas, Exelon cited a list of nine insights from the fire
IPEEE results, and provided a disposition of the insights with respect to the SAMA analysis
(Exelon 2003b).  Exelon also performed a review of the Dresden Fire PRA model cut sets to
determine the dominant sequence types.  Excluding the control room severe fire, Exelon
identified three dominant sequence types–loss of decay heat removal, loss of injection at high
pressure, and loss of injection at low pressure.  These sequence types are also dominant
contributors to the internal events CDF.  For each of the dominant sequence types, Exelon
provided a list of potential improvements evaluated during the SAMA analysis, and showed that
each of the dominant sequence types were addressed by numerous SAMAs (that were
previously identified based on internal events).  Exelon did make modifications to seismically
mount a hydrogen seal oil control panel at Unit 2 and hydrogen monitors at both units. 
Hydrogen lines are routed through the cabinets in question, so the potential for hydrogen gas
release in this area existed.  These concerns have been resolved by design change packages 
9900205 (Unit 2) and 9900204 (Unit 3).  With regard to the SAMA evaluation, Exelon judged



Appendix G

June 2004 G-11 NUREG-1437, Supplement 17 |

that the best approach to address additional fire-related improvements was to rely on SAMAs
identified for external events, and to apply extra margin to account for internal events, and to
apply extra margin to account for potential benefits from external events.

Exelon also described three areas in which it believes significant conservatism exists in the fire
CDF estimates -- initiating event frequencies, system response/fire modeling, and human
reliability modeling.  Removal of or reduction in the conservatism in these areas would result in
a reduction of the fire CDF to about 5.2x10-6 per year which is a factor of three greater than the
internal events CDF (Exelon 2003b).  Exelon accounted for the contribution from external
events, as well as uncertainty, by applying a multiplier of five to the averted cost estimates
reported in the ER.  Exelon characterized the result as an “upper bound averted cost estimate”
(Exelon 2003b).  The staff’s review is described in Section G.6.2.

The Dresden IPEEE evaluated high winds, floods and other events using the progressive
screening approach recommended in NUREG-1407 (NRC 1991).  Based on this evaluation, the
licensee determined that the risk from high winds, floods and other events was negligible. 
Additionally, the Dresden IPEEE demonstrated that transportation and nearby facility accidents
were not considered to be significant vulnerabilities at the plant.  

The staff reviewed the process used by Exelon to extend the containment performance (Level
2) portion of the PRA to an assessment of offsite consequences (essentially a Level 3 PRA). 
This included consideration of the source terms used to characterize fission product releases
for the applicable containment release category and the major input assumptions used in the
offsite consequence analyses.  The MACCS2 code was utilized to estimate offsite
consequences.  Plant-specific input to the code includes the Dresden reactor core radionuclide
inventory, source terms for each release category, emergency evacuation modeling, site-
specific meteorological data, and projected population distribution within a 80 km (50 mile)
radius for the year 2031.  This information is provided in Appendix E of the ER (Exelon 2003a). 

Exelon characterized the releases for the spectrum of possible radionuclide release scenarios
using a set of 10 release categories, defined based on the timing and magnitude of the release. 
Two of the categories were combined with other release categories resulting in the use of only
eight release categories.  Each end state from the Level 2 analysis is assigned to one of the
release categories.  The process for assigning accident sequences to the various release
categories and selecting a representative accident sequence for each release category is
described in response to RAIs (Exelon 2003b).  The release categories and their frequencies
are presented in Table 4-4 of the ER (Exelon 2003).  Table 3-4 of the response to an RAI
provides a break out of the source term by release category (Exelon 2003b).  The source terms
used for the SAMA evaluation have been updated since the Modified IPE to account for the
EPU and are based on the MAAP 4.0.4 code.  The staff concludes that the assignment of
release categories and source terms is consistent with typical PRA practice and acceptable for
use in the SAMA analysis.
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The core inventory input used in the MACCS2 was obtained from the MACCS2 User’s Guide,
and corresponds to the end-of-cycle values for a 3,578 MWth BWR plant.  A scaling factor of
0.8264 was applied to provide a representative core inventory of 2,957 MWth for Dresden (the
uprated power level).  All releases were modeled as occurring at ground level.  The staff
questioned the non-conservatism of this assumption and requested an assessment of the
impact of alternative assumptions (e.g., releases at a higher elevation).  In response to the RAI,
Exelon reassessed the doses for all eight release categories assuming that all plumes
originated from the top of the reactor building.  The results showed that the 50-mile population
dose could increase by up to about eight percent (Exelon 2003b), which equates to about a six-
percent increase in the maximum attainable benefit.  This small increase has a negligible
impact on the analysis and its results.

Exelon used site-specific meteorological data, obtained from the plant meteorological tower,
processed from hourly measurements for the 2000 calendar year as input to the MACCS2
code.  Data from this year was selected because it contained the fewest data voids.  Data voids
were filled with data from other tower measurements for smaller gaps, and from the Joliet
Municipal Airport tower for larger gaps.  The staff notes that previous SAMA analyses results
have shown little sensitivity to year-to-year differences in meteorological data and considers use
of the 2000 data in the base case to be reasonable.

The population distribution the applicant used as input to the MACCS2 analysis was estimated
for the year 2031, based on the NRC geographic information system for 1990 (NRC 1997c),
and the population growth rates were based on 2000 County-level census data (USBC 2001). 
The staff considers the methods and assumptions for estimating population reasonable and
acceptable for purposes of the SAMA evaluation.

The emergency evacuation model was modeled as a single evacuation zone extending out 16
km (10 mi) from the plant.  It was assumed that 95 percent of the population would move at an
average speed of approximately 1.19 meters per second (2.7 miles/hour) with a delayed start
time of 15 minutes (Exelon 2003a).  This assumption is conservative relative to the NUREG-
1150 study (NRC 1990), which assumed evacuation of 99.5 percent of the population within the
emergency planning zone.  The evacuation assumptions and analysis are deemed reasonable
and acceptable for the purposes of the SAMA evaluation.

Much of the site-specific economic data were provided from SECPOP90 (NRC 1997c) by
specifying the data for each of the 21 counties surrounding the plant, to a distance of 50 miles. 
In addition, generic economic data that are applied to the region as a whole were revised from
the MACCS2 sample problem input when better information was available.  The agricultural
economic data were updated using available data from the 1997 Census of Agriculture (USDA
1998).  These included per diem living expenses, relocation costs, value of farm and non-farm
wealth, and fraction of farm wealth from improvements (e.g., buildings).
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Exelon did not perform sensitivity analyses for the MACCS2 parameters, such as evacuation
and population assumptions.  However, sensitivity analyses performed as part of previous
SAMA evaluations for other plants have shown that the total benefit of the candidate SAMAs
would increase by less than a factor of 1.2 (typically about 20 percent) due to variations in these
parameters.  This change is small and would not alter the outcome of the SAMA analysis. 
Therefore, the staff concludes that the methodology used by Exelon to estimate the offsite
consequences for Dresden provides an acceptable basis from which to proceed with an
assessment of risk reduction potential for candidate SAMAs.  Accordingly, the staff based its
assessment of offsite risk on the CDF and offsite doses reported by Exelon.

G.3 Potential Plant Improvements

The process for identifying potential plant improvements, an evaluation of that process, and the
improvements evaluated in detail by Exelon are discussed in this section.

G.3.1 Process for Identifying Potential Plant Improvements

Exelon's process for identifying potential plant improvements (SAMAs) consisted of the
following elements:  

� review of plant-specific improvements identified in the Dresden IPE and IPEEE and
subsequent PRA revisions

� review of SAMA analyses submitted in support of original licensing and license renewal
activities for other operating nuclear power plants

� review of other NRC and industry documentation discussing potential plant
improvements, e.g., NUREG-1560.

Based on this process, an initial set of 265 candidate SAMAs was identified, as reported in
Table F-1 in Appendix E to the ER.  In Phase 1 of the evaluation, Exelon performed a
qualitative screening of the initial list of SAMAs and eliminated SAMAs from further
consideration using the following criteria:  

� the SAMA is not applicable at Dresden due to design differences,

� the SAMA is sufficiently similar to other SAMAs, and as such is combined with another
SAMA,

� the SAMA has already been implemented at Dresden,
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� the SAMA has no significant safety benefit, or has implementation costs greater than
any possible risk benefit.

Based on this screening, 215 SAMAs were eliminated leaving 50 for further evaluation.  Of the
215 SAMAs eliminated, 47 were eliminated because they were not applicable to Dresden, 46
were similar and combined with other SAMAs, 83 were eliminated because they already had
been implemented at Dresden, and 39 were eliminated because they either had no significant
safety benefit or had implementation costs greater than any risk benefit.  A preliminary cost
estimate was prepared for each of the 50 remaining candidates to focus on those that had a
possibility of having a net positive benefit.  A screening cutoff of approximately $456K, the
maximum attainable benefit (MAB), which corresponds to eliminating all severe accident risk,
was then applied to the remaining candidates (see discussion in Section G.6.1 for a derivation
of the MAB).  Forty of the 50 SAMAs were eliminated because their estimated cost exceeded
this MAB, leaving 10 candidate SAMAs for further evaluation in Phase 2.

In response to an RAI concerning the impact of external events and uncertainties on the SAMA
identification process, Exelon re-evaluated the Phase 1 SAMAs using a screening value of $2M
rather than $456K.  As a result, 87 Phase 1 SAMAs were identified for further consideration
(rather than the 50 SAMAs originally identified).  These SAMAs were subsequently reassessed
using the same criteria as described in the ER.  Table 7-2 of the response to the RAI contains
the 87 SAMAs and their subsequent disposition.  Twelve of the 87 SAMAs were retained for
further evaluation in Phase 2 as discussed in Section G.6.2 (the 10 SAMAs identified through
the original screening plus two additional SAMAs) (Exelon 2003b).

The 12 remaining SAMAs were further evaluated and subsequently eliminated in the Phase 2
evaluation, as described in Sections G.4 and G.6.1 below.

G.3.2 Review of Exelon’s Process

Exelon’s efforts to identify potential SAMAs focused primarily on areas associated with internal
initiating events.  The initial list of SAMAs generally addressed the accident categories that are
dominant CDF and containment failure contributors or issues that tend to have a large impact
on a number of accident sequences at Dresden.

The preliminary review of Exelon’s SAMA identification process raised some concerns
regarding the completeness of the set of SAMAs identified and the inclusion of plant-specific
risk contributors.  The staff requested clarification regarding the portion of risk represented by
the dominant risk contributors (NRC 2003).  Because a review of the importance ranking of
basic events in the PRA could identify SAMAs that may not be apparent from a review of the
top cut sets, the staff also questioned whether an importance analysis was used to confirm the
adequacy of the SAMA identification process.  In response to the RAI, Exelon provided a
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tabular listing of the contributors with the greatest potential for reducing risk as demonstrated by
the risk reduction worth assigned to the event (Exelon 2003b).  Exelon used a cutoff of 1.01,
and stated that events below this point would influence the CDF by less than one-percent.  This
equates to an averted cost-risk (benefit) of approximately $4,000.  Exelon also reviewed the
LERF-based risk worth reduction events to determine if there were additional equipment
failures or operator actions that should be included in the provided table.  Similarly, Exelon
correlated the top risk worth reduction events with the SAMAs evaluated in the ER (Exelon
2003b).  Based on these additional assessments, Exelon concluded that the set of 265 SAMAs
evaluated in the ER addresses the major contributors to CDF and LERF, and that the review of
the top risk contributors does not reveal any new SAMAs.

The staff questioned Exelon about lower cost alternatives to the SAMAs evaluated, including
the use of a portable generator to power the battery chargers, and backup nitrogen bottles or
portable air compressors as backup to instrument air (NRC 2003).  In response, Exelon
provided estimated benefits and implementation costs for several lower cost alternatives,
including those in the form of potential procedural changes (Phase 2 SAMAs 1, 3b, 4, and 11)
(Exelon 2003b).  These are discussed further in Section G.6.2.

Exelon considered potential improvements to further reduce external events risk.  Exelon is
planning to implement a seismic enhancement to a makeup path to the isolation condenser and
to some motor control centers, and a modification to permit the use of  portable pumps to
restore the required CCSW cooling flow via suction from the intake canal following a SBLOCA. 
The latter modification essentially constitutes implementation of Phase 2 SAMA 2.  Although
Exelon did not evaluate specific fire modifications as part of the SAMA analysis, several of the
SAMAs identified based on the internal events risk profile would also be effective in fire events,
e.g., procedure and hardware modifications to aid in decay heat removal.  Based on the revised
fire analyses, the staff has not identified any fire-related vulnerabilities and thus, no additional
SAMAs have been identified besides those identified by the licensee that would specifically
address fire-related risks.

The staff notes that the set of SAMAs submitted is not all inclusive, since additional, possibly
even less expensive, design alternatives can always be postulated.  However, the staff
concludes that the benefits of any additional modifications are unlikely to exceed the benefits of
the modifications evaluated and that the alternative improvements would not likely cost less
than the least expensive alternatives evaluated, when the subsidiary costs associated with
maintenance, procedures, and training are considered. 

The staff concludes that Exelon used a systematic and comprehensive process for identifying
potential plant improvements for Dresden, and that the set of potential plant improvements
identified by Exelon is reasonably comprehensive and therefore acceptable.  This search
included reviewing insights from the IPE and IPEEE and other plant-specific studies, reviewing
plant improvements considered in previous SAMA analyses, and using the knowledge and
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experience of its PRA personnel.  While explicit treatment of external events in the SAMA
identification process was limited, it is recognized that the prior/pending implementation of plant
modifications for fire and seismic events and the absence of external event vulnerabilities
reasonably justifies examining primarily the internal events risk results for this purpose.

G.4 Risk Reduction Potential of Plant Improvements

Exelon evaluated the risk-reduction potential of the 12 Phase 2 SAMAs that were applicable to
Dresden.  A majority of the SAMA evaluations were performed in a bounding fashion in that the
SAMA was assumed to completely eliminate the risk associated with the proposed
enhancement.  Such bounding calculations overestimate the benefit and are conservative.

Exelon used model re-quantification to determine the potential benefits.  The CDF and
population dose reductions were estimated using the 2002 Update of the Dresden PRA.  The
changes made to the model to quantify the impact of SAMAs are detailed in Section F.6 of
Appendix E to the ER (Exelon 2003a) and in the response to the RAI (Exelon 2003b). 
Table G-3 lists the assumptions considered to estimate the risk reduction for each of the 12
Phase 2 SAMAs, the estimated risk reduction in terms of percent reduction in CDF and
population dose, and the estimated total benefit (present value) of the averted risk as used in
the staff’s assessment.  The determination of the benefits for the various SAMAs is further
discussed in Section G.6.

The staff has reviewed Exelon’s bases for calculating the risk reduction for the various plant
improvements and concludes that the rationale and assumptions for estimating risk reduction
are reasonable and generally conservative (i.e., the estimated risk reduction is higher than what
would actually be realized).  Accordingly, the staff based its estimates of averted risk for the
various SAMAs on Exelon’s risk reduction estimates reported in the ER, but applied a multiplier
of five to these values to account for benefits in external events as discussed in Section G.6.2.

G.5 Cost Impacts of Candidate Plant Improvements

Exelon estimated the costs of implementing the 12 candidate SAMAs through the application of
engineering judgment and review of other plants’ estimates for similar improvements.  The cost
estimates conservatively did not include the cost of replacement power during extended
outages required to implement the modifications, nor did they include recurring maintenance
and surveillance costs or contingency costs associated with unforeseen implementation
obstacles.  Cost estimates typically included procedures, engineering analysis, training, and
documentation, in addition to any hardware.

The staff reviewed the bases for the applicant’s cost estimates.  For certain improvements, the
staff also compared the cost estimates (presented in Table 7-3 of the response to the RAI) to
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Table G-3.  SAMA Cost/Benefit Screening Analysis

Phase 2 SAMA Assumptions
 % Risk Reduction Total Benefit ($)

Cost ($)
CDF

Population
Dose Baseline 1 Best

Estimate

1 - Enhance procedures to direct reactor
pressure vessel (RPV) depressurization
given the loss of recirculation pump seal
cooling or damage to the seals

Eliminate all seal failures 2 2 41,500 50,000

2 - Provide an alternate means of
cooling the low pressure coolant
injection (LPCI) heat exchangers, e.g.,
diesel-driven fire pump

CCSW is completely reliable 2 2 38,500 >100,000

3 - Develop an enhanced drywell spray
system
a) install hardware modification and
develop procedures to use the fire
protection system (FPS) for injection to
the RPV or the containment spray
b) develop procedures to use LPCI
cross-tie from other unit as an alternate
containment spray source

Assign complete success to the
drywell spray effectiveness in Level
2 for all sequences except Class II,
IV, and V

<1 18 345,000 38,000 a) >265,000
b) 50,000

4 - Provide procedural enhancements to
re-open main steam isolation valves
(MSIV)

Reduce human error probability
(HEP) for failure to restore
condenser from 0.5 to 3.7E-3 

0 0 negligible 25,000

5 - Increase the seismic capacity of
components on the safe shutdown paths
with capacities less than 0.3g to 0.3g

Extend the safety shutdown path
seismic capacity to at least 0.3g

100,000 >200,000
for CST
(largest
outlier)

6 - Add a rupture disk to the hardened
vent to provide passive overpressure
relief

Set vent failure modes to zero for
non-ATWS sequences

2 2 32,000 >100,000
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7 - Provide an alternate means of
opening a pathway to the RPV for
standby liquid control (SBLC) injection

Set the random and common
cause failure of the explosive
valves to zero

2 6 122,500 >100,000

8 - Enrich boron to reduce the time
required to achieve shutdown, thereby
increasing time available for successful
activation of SBLC

Reduce the HEPs for boron
initiation and reactor pressure
vessel water level control by 50%

<1 0 7,000 >50,000

9 - Install a modification to allow operator
intervention to bypass the low RPV
pressure permissive signal that inhibits
the opening of the ECCS injection valves
when RPV pressure is too high

Set logic, sensor, and
miscalibration failure modes to
zero

1 5 123,000 >100,000

10 - Improve instrument air reliability,
thereby increasing ability to vent
containment via backup bottles or
portable air compressors to open valves
when instrument air is lost

Set instrument air recovery basic
event to zero

2 2 30,000 10,000  50,000

11 - Align LPCI or core spray to the CST
on loss of suppression pool cooling

Reduce HEP for aligning ECCS
pump suction from 0.1 to 0.01

1 1 18,500 25,000

12 - Bypass MSIV in turbine trip ATWS
scenarios

Reduce HEP for operator failure to
bypass MSIV low RPV level
interlock (or ATWS) from 0.93 to
0.01

1 1 30,500 >100,000

1 Values are based on Exelon averted cost estimates reported in the ER, but are increased by a factor of 5 to account for additional risk reduction
benefits in external events.
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estimates developed elsewhere for similar improvements, including estimates developed as
part of other licensees’ analyses of SAMAs for operating reactors and advanced light-water
reactors.  The cost estimates provided in the response to the RAI were typically in the form of
ranges.  The staff reviewed these ranges and found them to be consistent with estimates
provided in support of other plants’ analyses.  In response to an RAI, Exelon provided more
specific values, typically at the upper end of the previously provided ranges.  For purposes of
evaluating specific SAMAs, the staff selected values from the range to represent a reasonable
or typical cost.

The staff concludes that the cost estimates provided by Exelon, as adapted by the staff (see
Section G.6.2), are sufficient and appropriate for use in the SAMA evaluation.

G.6 Cost-Benefit Comparison

Exelon's cost-benefit analysis and the staff’s review are described in the following sections.

G.6.1 Exelon Evaluation

The methodology used by Exelon was based primarily on NRC’s guidance for performing cost-
benefit analysis, i.e., NUREG/BR-0184, Regulatory Analysis Technical Evaluation Handbook 
(NRC 1997d).  The guidance involves determining the net value for each SAMA according to
the following formula:

Net Value = (APE + AOC + AOE + AOSC) - COE

where, 

APE   =   present value of averted public exposure ($)
AOC   =   present value of averted offsite property damage costs ($)
AOE   =   present value of averted occupational exposure costs ($)
AOSC   =   present value of averted onsite costs ($)
COE   =   cost of enhancement ($).

If the net value of a SAMA is negative, the cost of implementing the SAMA is larger than the
benefit associated with the SAMA and it is not considered cost-beneficial.  Exelon’s derivation
of each of the associated costs is summarized below.

Averted Public Exposure (APE) Costs

The APE costs were calculated using the following formula:
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APE = Annual reduction in public exposure (∆person-rem/year)
x monetary equivalent of unit dose ($2,000 per person-rem)
x present value conversion factor (10.76 based on a 20-year period with a 7-
   percent discount rate).

As stated in NUREG/BR-0184 (NRC 1997d), it is important to note that the monetary value of
the public health risk after discounting does not represent the expected reduction in public
health risk due to a single accident.  Rather, it is the present value of a stream of potential
losses extending over the remaining lifetime (in this case, the renewal period) of the facility. 
Thus, it reflects the expected annual loss due to a single accident, the possibility that such an
accident could occur at any time over the renewal period, and the effect of discounting these
potential future losses to present value.  For the purposes of initial screening, Exelon calculated
an APE of approximately $220,200 for the 20-year license renewal period, which assumes
elimination of all severe accidents.
Averted Offsite Property Damage Costs (AOC)

The AOCs were calculated using the following formula:

AOC = Annual CDF reduction
x offsite economic costs associated with a severe accident (on a per-event basis)
x present value conversion factor.

For the purposes of initial screening which assumes all severe accidents are eliminated, Exelon
calculated an annual offsite economic risk of about $18,400 based on the Level 3 risk analysis. 
This results in a discounted value of approximately $198,100 for the 20-year license renewal
period.

Averted Occupational Exposure (AOE) Costs

The AOE costs were calculated using the following formula:

AOE = Annual CDF reduction
x occupational exposure per core damage event
x monetary equivalent of unit dose
x present value conversion factor.

Exelon derived the values for averted occupational exposure from information provided in
Section 5.7.3 of the regulatory analysis handbook (NRC 1997d).  Best estimate values provided
for immediate occupational dose (3300 person-rem) and long-term occupational dose (20,000
person-rem over a 10-year cleanup period) were used.  The present value of these doses was
calculated using the equations provided in the handbook in conjunction with a monetary
equivalent of unit dose of $2,000 per person-rem, a real discount rate of 7-percent, and a time
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period of 20 years to represent the license renewal period.  For the purposes of initial
screening, which assumes all severe accidents are eliminated, Exelon calculated an AOE of
approximately $700 for the 20-year license renewal period.

Averted Onsite Costs (AOSC)

Averted onsite costs (AOSC) include averted cleanup and decontamination costs and averted
power replacement costs.  Repair and refurbishment costs are considered for recoverable
accidents only and not for severe accidents.  Exelon derived the values for AOSC based on
information provided in Section 5.7.6 of the regulatory analysis handbook (NRC 1997d).

Exelon divided this cost element into two parts – the Onsite Cleanup and Decontamination
Cost, also commonly referred to as averted cleanup and decontamination costs, and the
replacement power cost.

Averted cleanup and decontamination costs (ACC) were calculated using the following formula:

ACC = Annual CDF reduction
x present value of cleanup costs per core damage event
x present value conversion factor.

The total cost of cleanup and decontamination subsequent to a severe accident is estimated in
the regulatory analysis handbook to be $1.5 x 109 (undiscounted). This value was converted to
present costs over a 10-year cleanup period and integrated over the term of the proposed
license extension.  For the purposes of initial screening, which assumes all severe accidents
are eliminated, Exelon calculated an ACC of approximately $22,300 for the 20-year license
renewal period.

Long-term replacement power costs (RPC) were calculated using the following formula: 
  

RPC = Annual CDF reduction
x present value of replacement power for a single event
x factor to account for remaining service years for which replacement power is
   required
x reactor power scaling factor

Exelon based its calculations on the value of 912 MWe.  Therefore, Exelon applied a power
scaling factor of 912 MWe/910 MWe to determine the replacement power costs.  For the
purposes of initial screening, which assumes all severe accidents are eliminated, Exelon
calculated an RPC of approximately $14,900 for the 20-year license renewal period.
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Using the above equations, Exelon estimated the total present dollar value equivalent
associated with completely eliminating severe accidents at Dresden to be about $456K. 

Exelon’s Results

If the implementation costs were greater than the MAB of $456K, then the SAMA was screened
from further consideration.  Forty of the 50 SAMAs surviving the initial Phase 1 screening were
eliminated from further consideration in this way leaving 10 for final analysis.  The Phase 1
screening was revisited using a screening value of $2M rather than $456K to account for the
potential impact of external events, and two additional SAMAs were identified.

Exelon applied a multiplier of five to the averted cost estimates (for internal events) for each
SAMA to account for the potential impact of external events and uncertainties.  As a result, four
of the 12 SAMAs were found to be potentially cost-beneficial.  Exelon performed a more
detailed assessment of each of the four SAMAs to more realistically estimate the risk reduction
and implementation costs for each SAMA.  Based on this assessment, Exelon concluded that
none of the four SAMAs would be cost-beneficial. 

G.6.2 Review of Exelon’s Cost-Benefit Evaluation

The cost-benefit analysis performed by Exelon was based primarily on NUREG/BR-0184 (NRC
1997d) and was executed consistent with this guidance. 

In response to an RAI, Exelon considered the uncertainties associated with the internal events
CDF (see Table G-4 below).  Since Exelon does not currently have an uncertainty analysis for
the Dresden PRA, it estimated the uncertainty distribution by reviewing representative
distributions for several plants (Exelon 2003b).  Exelon used the results of the LaSalle Risk
Methods Integration and Evaluation Program (RMIEP) PRA to obtain the Dresden 95th

percentile value.  The ratio of the 95th percentile CDF to the mean CDF value in the LaSalle
RMIEP study is 4.5.  The 1.9x10-6 per year point estimate mean CDF for Dresden was
multiplied by this ratio, yielding a 95th percentile value of 8.5x10-6 per year for Dresden.  This
value and an error factor of eight are used to obtain the median value, and subsequently the 5th

percentile value.  If the 95th percentile value of the CDF were utilized in the cost-benefit analysis
instead of the mean CDF value, the estimated benefits would increase by about a factor of five.
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Table G-4.  Uncertainty in the Calculated CDF for Dresden

Percentile CDF (per year)

95th 8.5x10-6

mean 1.9x10-6

median 1.1x10-6

5th 1.3x10-7

In the IPEEE, Exelon reported a fire CDF of 1.7x10-5 and 3.1x10-5 per year for Units 2 and 3,
respectively.  This is approximately 9 to 16 times higher than the internal events CDF of
1.9x10-6 per year.  Due to the relatively large contribution from fire events, the staff asked
Exelon to consider the impact on the SAMA identification and screening process if risk from
external events is included.  In response to the RAI, Exelon stated that the methodology used to
determine the fire CDF is judged to be highly conservative, particularly in the areas of initiating
event frequencies, response/fire modeling and human reliability analysis/level of detail.  In
Attachment A to its response, Exelon discusses the conservatism it believes exists in the model
in each of these areas, and the approximate reduction that the conservatism affords.  Exelon’s
rationale and the staff’s assessment are summarized below.

For initiating events, Exelon refers to a recently issued NRC report concerning a revised fire
events database (NRC 2002b).  Exelon states that the NRC data would support the use of
lower fire initiating event frequencies than used in the Dresden IPEEE.  Based on a comparison
of the initiating event frequencies from the report and from the Dresden model for several fire
areas, Exelon states that a factor of two reduction in the initiating event frequency portion of the
fire CDF can be made as a reasonable assumption to provide a more accurate comparison to
the internal events CDF.  Exelon essentially argues that reductions in initiating event
frequencies in these fire areas directly translate into similar reductions in specific equipment
ignition frequencies.  A staff review of the NRC report verified that the initiating frequencies
were lower than those originally reported in the Dresden IPEEE; however, the data is only
provided for fire areas and does not support the determination of ignition frequencies for
specific equipment.  In addition, less significant fires were screened from the data.  Therefore,
the data represent the fire ignition frequencies for more severe fires. These data are not directly
comparable to the ignition frequencies in the IPEEE.  Although the staff believes that reductions
in the ignition frequencies have occurred, it does not believe that the evidence provided by the
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licensee is sufficient to justify a factor of two reduction.  This is especially true for the risk-
significant fires where ignition frequencies are typically low and the development of the ignition
frequency is typically more rigorous. 

For system response/fire modeling, Exelon states that the Dresden fire model typically utilized
bounding approaches regarding the immediate effects of the fire (e.g., all cables in a tray are
always failed for a cable tray fire, and all failed cables lead to failure states of the associated
equipment).  Severity factors were utilized for the purposes of distinction (size and
consequence of fire).  The complement of the severity factor was also maintained in the
analysis such that the total frequency was always preserved.  In addition, Exelon repeats its
discussion regarding lower initiating event frequencies.  The staff finds that there are three
points presented in support of this reduction factor: lower ignition frequencies, lower severity
factors, and bounding approaches regarding the fire’s immediate effects.  The staff’s view on
lower ignition frequencies is discussed above.  For severity factors, a review of the NRC report
did not find evidence that it supported a reduction in severity factor.  The report states “Fire
severity, risk implications, and duration of power operation fire events were not updated from
the initial study.”  As a result the staff can not support this contribution to the system
response/fire modeling reduction.  The final point is the claim that the bounding approaches
were used regarding the fire’s immediate effects.  A review of the Dresden IPEEE submittal
found that detailed fire modeling practices were used for risk-significant contributors.  Given
these observations, the staff believes that the proposed reduction factor is not supported.

For human reliability analysis and level of detail, Exelon provides examples of what it believes
are simplified human reliability analysis (HRA) modeling and lack of sufficient level of detail in
the model, and concludes that such factors can easily lead to an additional factor of 1.5
reduction in the fire CDF.  The IPEEE Revision 1 submittal states that the fire PRA model
incorporated all of the operator actions included in the plant’s internal events PRA.  Actions in
the main control room were not considered adversely impacted by postulated fire events
outside the control room.  For fires in the control room, actions with a required response time of
30 minutes or less were considered failed.  For all actions outside the control room, the HEP
was set to 1.0 except for two.  These two actions were considered as applicable and not
modified from their internal-events values.  The IPEEE submittal also states “The extensive use
of a HEP of 1.0 for potential operator actions outside the control room is conservative but does
not have a significant impact on the overall analysis results.  This is because these events do
not appear in the dominant cutsets for the analysis.”   Although the staff believes that the
consideration of additional actions would likely reduce the calculated risk, it does not believe
that the factor of 1.5 reduction due to HRA and level of detail is fully supported.

As a result of the improvements in ignition frequency, response/fire modeling and human
reliability analysis/level of detail, Exelon states that it believes the fire CDF can be reduced by a
factor of six.  As such, the fire CDF would be about 1.5 to three times the internal events CDF
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for Units 2 and 3.  Based on this assessment, Exelon applied a multiplier of five to the averted
cost estimates (for internal events) for each SAMA, and characterized the result as an upper
bound averted cost estimate.  These values could be considered to account for SAMA benefits
in internal events, external events, and internal floods.  These values would also represent the
impact of uncertainties in internal event frequencies (i.e., the impact if the CDF was increased
from the mean value of 1.9x10-6 per year to the 95th percentile value of 8.5x10-6 per year). 

The staff agrees that the Dresden IPEEE fire analysis contains numerous conservatisms, and
that a more realistic assessment could result in a substantially lower fire CDF.  In the staff’s
view, the factor of six reduction in CDF claimed by Exelon represents the maximum reduction
that could be justified.  However, the staff believes that the information provided by Exelon is
not sufficient to support the full reduction, and that the reduction in fire CDF may be smaller
than claimed by Exelon, and closer to a factor of two to three.  Given a factor of three reduction
in the IPEEE fire CDF, the resulting fire CDF would be about three to five times higher than the
internal events CDF for Units 2 and 3, respectively.  This would justify use of a multiplier of five
to the averted cost estimates (for internal events) to represent the additional SAMA benefits in
external events.  Consideration of uncertainties would result in further increases in this
multiplier.

In assessing the cost-benefit results for the various SAMAs, the staff adopted Exelon’s upper
bound averted cost estimates as baseline estimates of the benefits for each SAMA.  This
implicitly assumes that each SAMA would offer the same percentage reduction in external event
CDF and population dose as it offers in internal event CDF and population dose.  The baseline
benefit values are shown in Table G-3 for the 12 Phase 2 SAMAs.  To account for a potentially
greater contribution from external events and the impact of uncertainties, the staff also
considered the impact that further increases in the multiplier would have on the identification
and dispositioning of candidate SAMAs, as described below.

As shown in Table G-3, the baseline benefits exceed the estimated implementation costs for
three of the Phase 2 SAMAs (3,7, and 9).  Exelon re-examined each of these SAMAs to ensure
that the averted cost estimates from the internal events analysis appropriately represent the
potential benefit rather than the maximum benefit.  This included re-examining the assumptions
used in the initial screening analysis, as well as recognizing existing model limitations that could
lead to over-estimation of the averted costs.  In some cases, the implementations costs were
also refined to better represent the actual costs that would be incurred.  The results of this
reassessment are provided in Table 7-4 of the RAI response (Exelon 2003b), and summarized
below.  The revised benefit values, where provided, are also reported in Table G-3. 

� SAMA 3 involves two options for enhancing the drywell (DW) spray system: a) installing
a hardware modification and developing procedural guidance to use the fire protection
system (FPS) as an alternative source of water, and b) developing procedural guidance
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to use a cross connect to the other unit’s LPCI as an alternate containment spray
source.  The staff initially estimated the benefit of this SAMA to be $345,000 per unit
based on Exelon’s risk reduction estimate reported in the ER and a factor of five
adjustment to account for external events.  Exelon states that two classes of scenarios
account for much of the calculated averted cost and that these scenarios would not
benefit from SAMA 3.  In one scenario class, Exelon states that power would not be
available to the DW spray valves precluding any benefit from the proposed
improvement.  The other scenario class does not credit the recovery of the LPCI pumps
for the DW spray function even though these pumps are available.  The staff finds this
rationale to be reasonable.  When credit for the SAMA is eliminated for these two
scenarios, the total benefit is reduced to $38,000 per unit for option a.  Exelon estimated
the cost of implementing this option to be $265,000, of which $250,000 is attributed to a
hardware modification that includes installation of a flange on safety-related piping and
associated engineering analyses.  Therefore, this option has a negative net value.  The
cost for a similar SAMA evaluated for Quad Cities was estimated to be $50,000;
however, the implementation at Quad Cities did not include a hardware modification. 
Accordingly, the staff agrees that this SAMA would not be cost-beneficial at Dresden.

For option b, in addition to the rationale presented above, Exelon states that the averted
risk is high by a factor of at least two due to the conservatisms and uncertainty
associated with the very unlikely global common cause failure value of all of the
suppression pool suction strainers assumed within the PRA model, and that with more
realistic treatment the total benefit would be reduced, by a factor of two, to $19,000 per
unit.  The staff agrees that there is considerable uncertainty associated with the
likelihood of sump clogging.  However, given this uncertainty, and the estimated 1x10-4

failure likelihood that is currently used for the common cause failure of the strainers, the
staff does not believe that an adequate technical basis has been provided to reduce the
value by a factor of two.  This is especially true in light of the stated bases for the
current number as “engineering judgement.”  The staff therefore considers the original
benefit of $38,000 to be reasonable.  Costs to implement option b were estimated by
Exelon to be about $25,000 to $50,000 per unit.  The staff expects the costs to be at the
upper end of this range because of the need to develop new procedures and to perform
engineering analysis to support procedure development.  The staff concludes that this
SAMA has a negative net value.  However, the costs and benefits are generally
comparable, and the SAMA could be cost-beneficial given a more detailed assessment
of its benefits in external events, or when uncertainties are taken into account.

� SAMA 7 involves a modification to the explosive valves to provide an alternate means of
opening a pathway to the RPV for SBLC injection.  The staff estimates the benefit of this
SAMA to be $122,500 per unit based on Exelon’s risk reduction estimate reported in the
ER and a factor of five adjustment to account for external events.  Exelon did not
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provide details on the modification but stated that any hardware change would easily
exceed the minimum hardware cost of $100,000.  It is expected that the modification
would involve wiring circuits and switches into the control room, or changes to the
valves.  The staff expects that such a hardware modification would cost much more than
the minimal cost provided by Exelon, and could be on the order of $1M, especially when
the costs associated with the required engineering analysis, procedure modification, and
training are taken into account.  Therefore, the staff agrees that this SAMA would not be
cost-beneficial.

� SAMA 9 involves installation of a bypass switch and associated circuitry that would allow
the LPCI and core spray injection valves to open in the event that the two pressure
sensors in these systems fail to generate the permissive signal needed to open the
valves.  The staff estimates the benefit of this SAMA to be $123,000 per unit based on
Exelon’s risk reduction estimate reported in the ER and a factor of five adjustment to
account for external events.  As is the case for SAMA 7, Exelon stated that any
hardware change would easily exceed the minimum hardware cost of $100,000.  It is
expected that the modification would involve changes to safety-related circuits and
switches.  The staff expects that such a hardware modification would cost much more
than the minimal cost provided by Exelon, and could be on the order of $1M, especially
when the costs associated with the required engineering analysis, procedure
modification, and training, and possible licensing changes (e.g., license amendment)
that would accompany such a modification are taken into account.  Therefore, the staff
agrees that this SAMA would not be cost-beneficial.

The staff also considered the impact that further increases in the contribution from external
events or analysis uncertainties would have on the dispositioning of the nine Phase 2 SAMAs
that were screened out.  It is noted that SAMA 1, which involves a procedure change to the
emergency operating procedures (EOPs) that would direct RPV depressurization given the loss
of recirculation pump seal cooling or damage to the seals, is close to being cost-beneficial.  The
staff estimated the benefit of this SAMA to be $41,500 per unit based on Exelon’s risk reduction
estimate reported in the ER and a factor of five adjustment to account for external events.  In
estimating the risk reduction for this SAMA, Exelon assumes that the recirculation pump seals
would never fail.  This assumption is optimistic.  Exelon stated that such a procedure change
would be contrary to current BWROG EOP strategies, and that extensive engineering analysis
would be required in order to validate a recommended approach.  This would raise the cost for
this SAMA to well over $50K per unit.  The staff agrees with Exelon’s cost estimate, and
therefore, concludes that this SAMA  would have a negative net value, even when uncertainties
are taken into account.  

Two SAMAs have estimated benefits within a factor of two of the estimated implementation
costs, i.e., Phase 2 SAMAs 10 and 11.  SAMA 10 involves the use of backup nitrogen bottles or
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portable air compressors to supply air to open the containment vent valves.  The staff initially
estimated the benefit of this SAMA to be $30,000 per unit based on Exelon’s risk reduction
estimate reported in the ER and a factor of five adjustment to account for external events. 
Exelon’s estimated benefit in the ER is based on the assumption that recovery of instrument air
is perfect.  Exelon claims that the instrument air recovery is less than perfect, and that existing
capabilities could be more realistically credited. To further support its position, Exelon compares
the 0.9 instrument failure recovery probability used in the Dresden PRA model with a more
realistic value of 0.148 used in the Quad Cities model.  When this conservatism is removed,
Exelon estimates that the averted cost estimate is high by at least a factor of three, and should
be reduced to $10,000 per unit.  Considering the limited credit for recovery and the similarities
between Dresden and Quad Cities, the staff finds the revised risk reduction estimate, and
benefit of $10,000 per unit to be reasonable.  The cost estimate for this improvement is
estimated to be $25,000 to $50,000 per unit.  The staff expects the costs to be at the upper end
of this range because of the need for a minor hardware modification.  Therefore, the staff
concludes that this SAMA is not cost-beneficial.

SAMA 11 involves developing procedures to align LPCI or core spray to the CST on loss of
suppression pool cooling.  The staff estimated the benefit of this SAMA to be $18,600 per unit
based on Exelon’s risk reduction estimate reported in the ER and a factor of five adjustment to
account for external events.  Exelon notes that current procedures exist to align LPCI or core
spray to the CST on loss of suppression pool cooling and are assigned an HEP of 0.1 based on
uncertainty associated with environmental conditions that may exist when performing the
actions in the reactor building.  Exelon estimated the benefits of this improvement by assuming
a factor of ten reduction in the human error probability of aligning ECCS pump suction. 
However, Exelon notes that this benefit could only be achieved by significant restructuring of
the procedures to make this action always viable before environmental conditions put its
performance in doubt.  Exelon estimates the cost of such procedural enhancements to be
$25,000 per unit.  The staff finds the potential cost of $25,000 per unit to be reasonable.  The
staff concludes that this SAMA would have a net negative value.  However, the costs and
benefits are generally comparable, and the SAMA could be cost-beneficial given a more
detailed assessment of its benefits in external events, or when uncertainties are taken into
account.

As discussed previously, Exelon plans to implement modifications related to Phase 2 SAMA 2
during Fall 2003, and has argued that further improvements to the seismic capacity of the plant
(i.e., Phase 2 SAMA 5) would not be cost-beneficial.

Two additional SAMAs have estimated benefits within a factor of four of the estimated
implementation costs, i.e., Phase 2 SAMAs 6 and 12.  The benefits for these SAMAs are
estimated to be around $31,000 (including a factor of five adjustment to account for external
events) and the implementation costs are estimated by Exelon to be greater than $100,000. 
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The staff notes that each of these SAMAs involve hardware modifications as well as procedure
changes.  In response to an RAI, Exelon indicated that the cost of hardware modifications
would generally range from $100,000 to $1M or more.  Although Exelon did not provide details
on the specific hardware modifications needed for these SAMAs, the staff believes that such
modifications would be significantly greater than the minimal hardware cost provided by Exelon. 
Therefore, the staff does not believe that these SAMAs would be cost-beneficial at Dresden.

Exelon also performed a sensitivity analysis that addressed variations in discount rate.  The use
of a three-percent real discount rate (rather than seven percent used in the baseline) results in
an increase in the maximum attainable benefit of approximately 37 percent.  The results of the
sensitivity study are bounded by Exelon’s upper bound averted cost estimates, which applied a
multiplier of five to the internal events benefits, and were adopted by the staff as baseline
estimates for each SAMA.

The staff concludes that the costs of all of the SAMAs assessed would be higher than the
associated benefits.  Two SAMAs (3b and 11) have a negative net value in the baseline
analysis (which includes a multiplier of five on internal events benefits) but could be cost-
beneficial given a more detailed assessment of its benefits in external events, or when
uncertainties are taken into account. 

G.7 Conclusions

Exelon compiled a list of 265 SAMA candidates using the SAMA analyses as submitted in
support of licensing activities for other nuclear power plants, NRC and industry documents
discussing potential plant improvements, and the plant-specific insights from the Dresden IPE,
IPEEE, and current PRA model.  A qualitative screening removed SAMA candidates that (1)
were not applicable at Dresden due to design differences, (2) were sufficiently similar to other
SAMAs, and therefore combined with another SAMA, (3) had already been implemented at
Dresden, or (4) had no significant safety benefit or had implementation costs greater than any
risk benefit.  A total of 215 SAMA candidates were eliminated based on the above criteria,
leaving 50 SAMA candidates for further evaluation.

Using guidance in NUREG/BR-0184 (NRC 1997d), the current PRA model, and a Level 3
analysis developed specifically for SAMA evaluation, a MAB of about $456K, representing the
total present dollar value equivalent associated with completely eliminating severe accidents at
Dresden, was derived.  Forty of the 50 SAMAs were screened from further evaluation because
their implementation costs were greater than this MAB.  Exelon performed a revised screening
based on consideration of the potential impact of external events and uncertainties, and two
additional SAMAs were identified.  For the 10 SAMA candidates and two additional alternatives
identified during the re-screening, a more detailed assessment and cost estimate were
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developed.  Exelon applied a multiplier of five to the averted cost estimates (for internal events)
for each SAMA, and characterized the result as an upper bound averted cost estimate.  Based
on a comparison of averted costs and estimated implementation costs, four of the Phase 2
SAMAs were retained for further analysis.  Exelon re-examined each of these SAMAs to ensure
the averted cost estimates from the internal events analysis appropriately represent the
potential (realistic) benefit rather than the maximum benefit, and used the estimated averted
costs and implementation costs accordingly.  As a result of this reassessment, the cost-benefit
analyses showed that none of the candidate SAMAs were cost-beneficial.

The staff reviewed the Exelon analysis and concluded that the methods used and the
implementation of those methods were sound.  The treatment of SAMA benefits and costs, the
generally large negative net benefits, and the inherently small baseline risks support the
general conclusion that the SAMA evaluations performed by Exelon are reasonable and
sufficient for the license renewal submittal.  The unavailability of a seismic and fire PRA model
precluded a detailed quantitative evaluation of SAMAs specifically aimed at reducing risk of
these initiators; however, to account for external events, the estimated internal events benefits
were increased by a multiplier of five.  Based on this evaluation, and the use of realistic|
estimates of averted costs and implementation costs, none of the SAMAs appear to be cost-
beneficial.  However, two SAMAs could become cost-beneficial given a more detailed
assessment of their benefits in external events, or when uncertainties are taken into account . 
These involve development of procedures to use a cross connect to the other unit’s CCSW as
an alternate containment spray source (SAMA 3b), and procedural changes to align LPCI or
core spray to the CST on loss of suppression pool cooling (SAMA 11).  Improvements realized
as a result of the IPEEE process and resolution of seismic outliers at Dresden would minimize
the likelihood of identifying further cost-beneficial enhancements.  It is also noted that, although
not cost-beneficial, Exelon plans to implement modifications related to SAMA 2 during Fall 2003
independent of this SAMA evaluation.

Based on its review of the Exelon SAMA analysis, the staff concurs that none of the candidate
SAMAs are cost-beneficial, except as noted above.  This is based on conservative treatment of
costs and benefits. This conclusion is consistent with the low residual level of risk indicated in
the Dresden PRA and the fact that Dresden has already implemented many plant
improvements identified from the IPE and IPEEE processes.  Given the potential risk reduction
and the relatively modest implementation costs of the two SAMAs identified above, the staff
concludes that further evaluation of these SAMAs by Exelon is warranted.  However, these
SAMAs do not relate to adequately managing the effects of aging during the period of extended
operation.  Therefore, they need not be implemented as part of license renewal pursuant to 10
CFR Part 54.
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Appendix H |

|

Correspondence Incorporated by Reference into Remarks |

Made During a Public Meeting on the Draft Supplemental |

Environmental Impact Statement and NRC Responses |
|

Appendix H has been created to provide a mechanism for ensuring this supplemental |
environmental impact statement (SEIS) presents a complete record of the environmental |
review.  This Appendix contains two letters to the NRC and the NRC responses to the letters. |
The two letters to the NRC were incorporated by reference into the remarks made by Mr. Corey |
Conn, representing the Nuclear Energy Information Service, at an NRC public meeting on the |
draft environmental impact statement (DEIS) in Morris, Illinois, on January 14, 2004.  The |
letters are not relevant to the substance of this environmental review but are nevertheless |
included in this SEIS in order to, as stated above, present a complete record of this review.  No |
further action within the scope of this environmental review is warranted. |

|
The two incoming letters and the two responses are: |

|
Letter dated September 15, 2003, to Chairman Nils Diaz and Commissioners Edward |
McGaffigan, Jr., and Jeffery S. Merrifield from Mr. Don Eichelberger, Abalone Alliance |
Safe Energy Clearinghouse, et al., Subject: Votes of No Confidence in Nuclear |
Regulatory Commission. |

|
Letter dated October 20, 2003, to Mr. David Lochbaum, Union of Concerned Scientists, |
from Chairman Nils Diaz responding to the above letter dated September 15, 2003. |

|
Letter dated December 1, 2003, to Mr. Doug Coe and Ms. Lisamarie M. Jarriel, NRC |
staff from Mr. David Lochbaum, Union of Concerned Scientists, Subject: Request for |
Public Meeting Regarding NRC’s Handling of Allegations and its Quality Assurance |
Inspection Process. |

|
Letter dated March 15, 2004, to Mr. David Lochbaum responding to the above letter |
dated December 1, 2003. |
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CC list for letter to David Lochbaum, dated October 20, 2003

California

Don Eichelberger
Abalone Alliance Safe Energy Clearinghouse
2940 16th #310
San Francisco, CA 94103

Gary Adams
Oceano, CA 93445

Mary J. Adams
Paso Robles, CA 93446

Elizabeth Apfelberg
San Luis Obispo, CA 93405

Sheila Baker
San Luis Obispo, CA 93405

Lois Barber
Shell Beach, CA 93449

Mary Beaumont
Tarzana, CA 91335

Chris Becker
Morro Bay CA 93442

Thomas J. Becker, DDS
Santa Maria, CA 93454

Rochelle Becker
1037 Ritchie Road
Grover Beach, CA 93433

Tama Becker-Varano
San Diego, CA 92422

Susan Biesek
2829 See Canyon Road
San Luis Obispo, CA 93405

Drew Bohan
Santa Barbara, CA 93401
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California (continued)

Vickie Bookless
San Luis Obispo, CA 93405

Jackie Bradley
San Luis Obispo, CA 93405

Bill Brandt
Santa Margarita, CA

David Broadwater
Atascadero, CA 93422

Doug and Lee Buckmaster
Cambria, CA 93428

Margaret Carmen
San Luis Obispo, CA 93401

Joan Carter
Morro Bay, CA 93442

Catherine Chambers
Los Osos, CA 93402

Doug and Mary Alice Chisum
Atascadero, CA 93422

Polly Cooper
Santa Margarita, CA 93422

Cathleen Corlett
San Luis Obispo, CA 93401

Eugene P. Coyle, Ph.D.
Vallejo, CA 94590-5021

Kathleen DiPeri
San Luis Obispo, CA 93401

Dean DiSandro

Jacelyn Doherty
Long Beach, CA 90804
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California (continued)

Environmental Center of San Luis Obispo
Pam Heatherington
San Luis Obispo, CA 93401

Valerie Endres
San Luis Obispo, CA 93405

Judith Evered
Santa Barbara, CA 93401

Julia Fairchild
San Luis Obispo, CA 93405

Harry Farmer
Cambria, CA 93428

Nancy H. Ferraro
1501 Quintana Road
Morro Bay, CA 93442

Don Fielding
Arroyo Grande, CA 93420

Don & Jeanie Fielding
Grover Beach, CA 93433

Carrie Filler
Morro Bay, CA 93442

Ray Foreman
San Luis Obispo, CA 93405

Franklin Frank
3615 Ardilla Road
Atascadero, CA 93422

Fred and Pat Frank
Atascadero, CA 93422

Judith Gier
San Luis Obispo, CA 93401

Charles & Neva Glen
Atascadero, CA 93422
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California (continued)

Gail Graham
Atascadero, CA 93422

Michael Graf
Shell Beach, CA 93449

Nancy Graves
Grover Beach, Ca 93433

Marilyn Greenberg
Los Osos, CA 93402

Phillip Greenberg
Berkeley, CA

Eric Greening
Atascadero, CA 93422

Kenneth Haggard
Santa Margarita, CA 93453

Edana Hall
Templeton, CA 93465

Diane Harrison
Atascadero, CA 93422

Susan Harvey
Creston, CA 93452

Michael Hedgecock
San Luis Obispo, CA 93405

Russell Hodin
San Luis Obispo, CA 93401

Elaine Holder

Susan Howe
Oceano, CA 93445

Evy Justesen
San Luis Obispo, CA 93405
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California (continued)

Frank Kahl
San Luis Obispo, CA 93405

Laura Karaboghosian
Grover Beach, CA 93433

Rick Keller
Morro Bay, CA 93442

Lynne Levine
San Luis Obispo, CA 93401

Leslie Loy
Santa Rose, CA 95403

George and Ursula Luna
Morro Bay, CA 93443

Sandra Marshall
San Luis Obispo, CA 93405

Michael McCleskey
Arroyo Grande, CA 93420

Lucian McDermott
San Luis Obispo, CA 93405

Betty McElhill
Pismo Beach, CA 93449

Karen Merriam
San Luis Obispo, CA 93406

Michael Mill
Los Osos, CA 93402

Vita Miller
Los Osos, CA 93402

Glen Mills
27691 Durazno
Mission Viejo, CA 92690

Mark Mitchell
Morro Bay, CA 93442
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California (continued)

Kate Montgomery
Atascadero, CA 93422

Tom and Nancy Norwood
San Luis Obispo, CA 93405

Greg O’Kelly
San Luis Obispo, Ca 93401

James Patterson
Atascadero, CA 93422

Donna Petit
San Luis Obispo, CA 93405

Morgan Rafferty
Arroyo Grande, CA 93420

Ron Rattner, Attorney
1998 Broadway Street, #1204
San Francisco, CA 94109-2206

Mike Raynor
Los Osos, CA 93402

Michael Welch
Redwood Alliance
P.O. Box 293
Arcata, CA 95518

Chris Robertson
San Luis Obispo, CA 93405

Susan Rocha
Morro Bay, CA 93442

Victor Rocha
Santa Margarita, CA 93422

Marilyn & Louie Rossa-Quade
Arroyo Grande, CA 93420

Tina and Jay Salter
Ataxcadero, CA 93422
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California (continued)

Dan Buckmaster, Treasurer
San Luis Obispo Coastal Alliance
1965 Emmons Road
Cambria, CA 93428

Klaus Schumann 
Chair of the Committee on Nuclear Waste at Diablo
San Luis Obispo GREEN Party
P.O. Box 13244
San Luis Obispo, CA 93406

San Luis Obispo Mothers for Peace
P.O. Box 164
Pismo Beach, CA 93448

Barbara Schoenike
Atascadero, CA 93422

Klaus Schumann and Dr. Jay Adams
26 Hillcrest Drive
Paso Robles, CA 93446

Barbara Scott
San Luis Obispo, CA 93405

Linda Seeley
Terra Foundataion
San Luis Obispo, CA 93405

Turko Semmes
Atascadero, CA 93422

Barbara Smith
Atascadero, CA 93422

Brian Spark
Morro Bay, CA 93422

Patricia Sutton, MPH
San Francisco, CA

Kenneth Thompson
Morro Bay, CA 93442
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California (continued)

Rebecca Townsend
San Luis Obispo, CA 93401

Zeke & Gina Turley
San Luis Obispo, CA 93401

Michael Shames, Executive Director
Utility Consumers Action Network
San Diego, California 92103

N. Patrick Veesart
San Luis Obispo, CA 93405

Monica Vincent
San Luis Obispo, CA 93405

Pete & Caryl Wagner
Morro Bay, CA 93442

Kurt Weir
San Luis Obispo, Ca 93401

David Weisman
Morro Bay, CA 93442

Richard & Gari Welch
Grover Beach, CA 93433

Jacquelyn Wheeler
San Luis Obispo, CA 93401

James & Elvita Wheeler
Oceano, CA 93445

Betty Winholtz
Morro Bay City Council Member
Morro Bay, CA 93442

Laurie & Robert Wolf
San Luis Obispo, CA 93405

Michael Wollman
San Luis Obispo, CA 93405
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California (continued)

Sheila Wynne
Santa Margarita, CA 93422

Jill Zamek
Arroyo Grande, CA 93420

Connecticut

Paul M. Blanch, Energy Consultant
West Hartford, CT

Sal Mangiagli, Board Member
Connecticut Citizens Awareness Network
Haddam, CT

John Marrin
P.O. Box 16
Stevenson, CT 06491

Delaware

Frieda Berryhill
26209 Grendon Drive
Wilmington, DE 19808

District of Columbia

Wenonah Hauter, Director
Critical Mass Energy and Environment Project
Public Citizen
215 Pennsylvania Ave SE
Washington, DC 20003

Diane Curran, Esq.
Harmon, Curran, Spielberg & Eisenberg LLP
1726 M Street N.W., Suite 600
Washington, D.C. 20036

Robert Alvarez, Senior Scholar
Institute for Policy Studies
Washington, DC
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Georgia

Adele Kushner, Executive Director
Action for a Clean Environment
319 Wynn Lake Circle
Alto, GA 30510

Joanne Steele, Oconee Nuclear Project Director
Action for a Clean Environment
320 Sal Mtn. River Road
Sautee-Nacoochee, GA 30571

Georgians Against Nuclear Energy (GANE)
P.O. Box 8574
Atlanta, GA 31106

Illinois

Sandra Lindberg, Organizer
No New Nukes (N3)
P.O. Box 361
Clinton, IL 61727

David Kraft, Executive Director
Nuclear Energy Information Service

Oscar Shirani

Geoffrey D. Ower, Co-President and
Brooke A. Barber, Co-President
Student Environmental Action Coalition, ISU Chapter
Illinois State University
387 Student Services Building
Normal, IL 61790
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Indiana

Christopher Williams, Executive Director
Citizens Action Coalition of Indiana
5420 N. College Avenue
Indianapolis, IN 46220

Iowa

Earth Care
1922 Lincoln Avenue
Des Moines, IA 50314

Leslie Perrigo, Executive Director
Independent Environmental Conservation & Activism Network
1825 W. 40th Street No. 7
Davenport, IA 52806

Massachusetts

Deb Katz, Executive Director
Citizens Awareness Network

Gordon Thompson, Executive Director
Institute for Resource and Security Studies
27 Ellsworth Avenue
Cambridge, MA 02139

Minnesota

Diane McKeown
Clean Water Action of Minnesota

John Bailey
Institute for Local Self-Reliance
1313 Fifth Street, SE
Minneapolis, MN 55414

Michael Noble, Executive Director
Minnesotans for an Energy-Efficient Economy
http:/ /www.me3.org

George Crocker, Executive Director
North American Water Office
P.O. Box 174
Lake Elmo, MN 55042
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Minnesota (continued)
 
Bruce A. Drew, Steering Committee
Prairie Island Coalition
4425 Abbott Avenue South
Minneapolis, MN 55410-1444

Nevada

Kalynda Tilges, Executive Director
Shundahai Network
1350 E. Flamingo Box 255
Las Vegas, NV 89119

New Jersey

Laura Cayford
206 First Avenue, #5C
Asbury Park, NJ

Norm Cohen, Director
Coalition for Peace and Justice
321 Barr Avenue
Linwood, NJ 08221

William deCamp Jr.
1229 Bay Avenue
Mantoloking, NJ 08738

Sidney Goodman, PE, MSME
158 Grandview Lane
Mahwah, NJ 07430

Edith Gbur
Jersey Shore Nuclear Watch

Carlo Popolizio
160 Ninth Avenue
Estell Manor, NJ 08319

Stephanie Tatham
62 Washington Road
Princeton, NJ 08540
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New Jersey (continued)

Norm Cohen, Director
UNPLUG Salem Campaign
321 Barr Avenue
Linwood, NJ 08221

Katherine Watt
96 Mercer Avenue
N. Plainfield, NJ 07060

New York

Connie Hogarth
Center for Social Action
Purchase, NY

Mary Jane Shimsky
Citizens for Safe Energy
Hastings-on-Hudson, NY

Michel Lee, Esq.
Chairman
Council on Intelligent Energy & Conservation Policy
P.O. Box 570
White Plains, New York 10601

Mary Cronin, Steering Committee Member
Croton:CIP (Close Indian Point)
P.O. Box 134
Croton-on-Hudson, NY 10520

Manna Jo Greene, Environmental Director
Hudson River Sloop Clearwater
112 Market Street
Poughkeepsie, NY 12601

Indian Point Safe Energy Coalition

Maureen Ritter
Rockland Coalition to Close Indian Point 
   & Rockland Citizens Awareness Network
Rockland, NY

Westchester Citizens Awareness Network
Cortlandt Manor, NY
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North Carolina

Jim Warren, Executive Director
North Carolina Waste Awareness 
   & Reduction Network (NC WARN)
P.O. Box 61051
Durham, NC 27715-1051

Ohio

Chris Trepal
Earth Day Coalition
3606 Bridge Avenue
Cleveland, OH 44113

Ohio Citizen Action
614 W. Superior Avenue, #1200
Cleveland, OH 44113

Amy Ryder
4406 Bader Avenue
Cleveland, OH 44109

Oregon

Nina Bell, J.D., Executive Director
Northwest Environmental Advocates
P.O. Box 12187
Portland, OR 97212

Pennsylvania

David Hughes, Executive Director
Citizen Power
2121 Murray Avenus
Pittsburgh, PA 15217

Eric Joseph Epstein, Executive Director
EFMR Monitoring Group
4100 Hillsdale Road
Harrisburg, PA 17112

Judith H. Johnsrud
State College, PA
Scott Portzline, Security Consultant to Three Mile Island Alert
Harrisburg, PA
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Pennsylvania (continued)

Eric Joseph Epstein, Executive Director
Three Mile Island Alert
4100 Hillsdale Road
Harrisburg, PA 17112

Tennessee

Ann Pickel Harris
We The People of Tennessee

Vermont

Steve Bagley
Halifax, VT

Jonathan M. Block
Attorney at Law
94 Main Street
P.O. Box 566
Putney, VT 05346

Jeanne Broom
Brattleboro, VT

Patricia Cavanaugh
Halifax, VT

Lisa Farino and Peter Luyckx
The Frugal Environmentalist
P.O. Box 1654
Brattleboro, VT 05302

John Greenberg
564 Butterfield Road
Brattleboro, VT 05301

Margaret, Eric, Elida, and Arnold Gundersen
139 Killarney Drive
Burlington, VT 05401
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Vermont (continued)

Judy Davidson
Nuclear Free Vermont in 2012
Wende Claire Mueller
53 N. Belden Hill Dr.
Guilford, VT 05301

April Nowicki
Halifax, VT

Gary Sachs
Brattleboro, VT 05302

Walter F. and Janet W. Schwarz
850 Meadowbrook Road
Brattleboro, VT 05301-2594

Timothy Stevenson
Athens, Vermont

Clay Turnbull
1799 Simpson Brook Road
Townshend VT 05353

Derrik Jordan
Vermont Citizens Awareness Network
Putney, VT

Jeff Unsicker, Ph.D., Professor
School for International Training
Dummerston, Vermont

Ruth Unsicker, Educator
Dummerston, Vermont
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March 15, 2004

David A. Lochbaum
Union of Concerned Scientists
1707 H Street NW, Suite 600
Washington, D.C.  20006-3919

Dear Mr. Lochbaum:

Thank you for your interest in maintaining healthy communications as indicated in your
December 1, 2003, letter regarding the U.S. Nuclear Regulatory Commission’s (NRC) handling
of a certain individual’s allegations and inspection of licensee quality assurance processes. 
Your letter suggested that the NRC staff may not have a complete understanding of the
individual’s concerns and that the individual may not have a full understanding of the staff’s
responses.  To address these issues you requested a public meeting with the involvement of
third parties.

It is not our policy, nor would it be appropriate, to conduct a public meeting to discuss individual
allegations.  As outlined in the NRC’s Management Directive 8.8, “Management of Allegations,”
specifically Section A.3, “Protecting an Alleger’s Identity,” it is the NRC’s practice to neither
confirm nor deny that an individual has come to the NRC with an allegation.  This not only
protects the individual in question, it also protects the integrity of the NRC’s Allegation Program
as a safe alternative avenue to raise safety concerns for those not wishing to advertise their
identities.  Furthermore, the meeting you are requesting does not meet the criteria for public
participation as outlined in NRC’s Management Directive 3.5, “Attendance at NRC Staff
Sponsored Meetings,” Section 1.B in that it could result in the inappropriate disclosure and
dissemination of preliminary, predecisional, or unverified information.

Nevertheless, the NRC does believe that there is a need to ensure healthy communications
with concerned individuals.  Upon receiving any allegation, our first priority and objective is
always to attain a full understanding of the concern.  This ensures, among other things, that our
inspection activities are appropriately focused.  We offer all allegers the option of providing
either written input and/or meeting opportunities for discussion, and find it to be most effective
when we communicate directly with the alleger having first-hand knowledge of the facts
surrounding the concern.  We do not believe public meetings and the involvement of third
parties will assist us in better understanding the concerns.  However, should an alleger desire a
meeting with NRC staff or management to bring forward new information or further clarify his or
her concerns, we continue to invite such input.  We would make ourselves available to facilitate
such a meeting.

Thank you again for your continuing interest in improving communications and safety.

Sincerely,

   /RA/

Lisamarie L. Jarriel
Agency Allegations Advisor
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