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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
11555 Rockville Pike

Rockville, MD 20852

SUBJECT:  Focused Evaluation of External Flooding
River Bend Station — Unit 1
Docket Nos¢50-548— s0-¥5 &
License Nos. NPF-47

Dear Sir or Madam:

On March 12, 2012, the NRC issued Reference 1 to request information associated with
Near-Term Task Force (NTTF) Recommendation 2.1 for flooding. One of the required
responses in Reference 1 directed licensees to submit a Flood Hazard Reevaluation
Report (FHRR). Entergy Operations, Inc. submitted the FHRR for River Bend Station

-(RBS) on March 12, 2014 (Reference 2). Entergy provided response to a request for
additional information of the FHRR in Reference 3.

A second required response of Reference 1 directed licensees to submit an Integrated
Assessment Report for any flood causing mechanism not bounded by the current design -

~basis.. In Reference 4, the NRC affirmed that licensees-need to address the reevaluated
flooding hazards not bounded by the current design basis by a revised integrated
assessment process that applies a graded approach. This requirement was confirmed
by the NRC in more detail in Reference 5. Guidance for performing the revised process
is included in Reference 6 and endorsed by the NRC in Reference 7. The revised
process applicable to RBS is the Focused Evaluation (FE). In Reference 8, the NRC -
concluded that the reevaluated flood hazards information, as summarized in the
enclosure, is suitable input for the FE.

The enclosure to this letter provides the FE for External Flooding at RBS. The Path 2

FE concluded that permanent passive protection is in place for the Streams and Rivers

and the Local Intense Precipitation (LIP) flood causing mechanisms. Streams and

Rivers flood causing mechanism includes Probable Maximum Flood (PMF) on West

Creek and PMF on the Mississippi River. This submittal of the FE completes the actions. ,
related to external floodrng requrred by Reference 1. /4 O [ D_

_Thls letter contalns no new. regulatory commltments - /6 /{

o ‘Should you have any questrons concernlng the content of this letter please contact Tim
E Schenk at 225 381 4177
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| declare under penalty of perjury that the foregoing i is true and correct. Executed on
June 28, 2017.

Sincerely,

SPV / dhw

RBF1-17-0073 »
Enclosure: 2017 Focused Evaluation for External Flooding at River Bend Station
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U.S. Nuclear Regulatory Commission
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U. S. Nuclear Regulatory Commission
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NRC Senior Resident Inspector
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RIVER BEND STATION ,
FLOODING FOCUSED EVALUATION SUMMARY

1 EXECUTIVE SUMMARY

River Bend Station (RBS) has reevaluated its flooding hazard in accordance with the
NRC's March 12, 2012, 10 CFR 50.54(f) request for information (RFI) (Reference 1).
The RFI was issued as part of implementing lessons learned from the Fukushima
Dai-ichi accident; specifically, to address Recommendation 2.1 of the NRC's Near-Term
Task Force report. This information was submitted to the NRC in a flood hazard
re-evaluation report (FHRR) on March 12, 2014 (Reference 2) and is summarized in the
Mitigating Strategies Flood Hazard Information (MSFHI) documented in the NRC's
“Interim Staff Response to Reevaluated Flood Hazards” letter dated September 4, 2015
(Reference 7). No changes to the flooding analysis have been performed since the
issuance of the MSFHI letter and this flooding analysis will serve as input to this
Focused Evaluation (FE). There are two (2) mechanisms that were found to exceed the
design basis flood level at RBS. These mechanisms are listed below and are included in
this FE:

1. Local Intense Precipitation (LIP)
2. Streams and Rivers (PMF)

Associated effects (AE) and flood event duration (FED) parameters for the LIP and West
Creek PMF flood mechanisms were assessed and submitted as a part of the FHRR.

These parameters were not developed for the Mississippi River PMF since the maximum -
flood elevation is well below site grade and any safety-related equipment.

This FE concludes there is effective flood protection for maintaining key safety functions
(KSFs) during both mechanisms through the demonstration of adequate Available
Physical Margin (APM) and reliability of flood protection features. This FE followed

Path 2 of NEI 16-05, Rev. 1 and utilized Appendix B to that document for guidance on
evaluating the site flood protection features. This report documents completion of the
actions related to External Flooding required by the March 12, 2012 10 CFR 50.54(f)
letter.

R
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2 BACKGROUND

On March 12, 2012, the NRC issued Reference 1 to request information associated with
Near-Term Task Force (NTTF) Recommendation 2.1 for Flooding. The RFI (Reference 1)
directed licensees, in part, to submit a FHRR to reevaluate the flood hazards for their
sites using present-day methods and guidance used for early site permits and combined
operating licenses. For RBS, the FHRR was submitted on March 12, 2014 (Reference 2)

Followmg the Commission’s directive to NRC Staff in Reference 3, the NRC issued a
letter to the industry (Reference 6) indicating that new guidance is being prepared to
replace instructions in Reference 13 and provide for a “graded approach to flooding
reevaluations” and “more focused evaluations of local intense prec1p|tat|on and available
physical margin in lieu of proceeding to an integrated assessment.” NEI prepared the
new “External Flooding Assessment Guidelines” in NEI 16-05 (Reference 4), which was

- endorsed by the NRC in Reference 5. NEI 16-05 Rev. 1 indicates that each
flood-causing mechanism not bounded by the design basis flood (using only stillwater

and/or wind-wave run-up level) should follow one of the following five assessment
paths:

Path 1: Demonstrate Flood Mechanism is Bounded Through Improved Realism
Path 2: Demonstrate Effective Flood Protection

Path 3: Demonstrate a Feasible Response to LIP

Path 4: Demonstrate Effective Mitigation

Path 5: Scenario Based Approach

Non-bounded flood-causing mechanisms in Paths 1, 2, or 3 would only require a FE to
complete the actions related to external flooding required by the March 12, 2012
10 CFR 50.54(f) letter.- Mechanisms in Paths 4 or 5 require an Integrated Assessment.

R
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3 TER.MS AND DEFINITIONS

AE - Associated Effects

AIMs - Assumptions, Inputs, and Methods

APM - Available Physical Margin

ARC — Antecedent Rainfall Condition

CDB ~ Current Design Basis

FED — Flood Event Duration

FHRR - Flood Hazard Re-evaluation Report

FIAP - Flooding Impact Assessment Process

FLEX - Diverse and Flexible Coping Strategies covered by NRC order EA-12-049
HHA — Hierarchical Hazard Assessment

ISR — Interim Staff Response

Key SSC — A System Structure or Component relied upon to fulf'" Il a Key Safety
Function

KSF — Key Safety Function, i.e. core cooling, spent fuel pool cooling, or
containment function

LIP — Local Intense Precipitation

MSA — Mitigating Strategies Assessment as described in NEI 12- 06 Rev 2, App G

'MSFHI - Mitigating Strategies FIood Hazard Information

MSL - Mean Sea Level
NRC — Nuclear Regulatory Commission ’
NTTF ~ Near Term Task Force commissioned by the NRC to recommend actions

- following the Fukushima Dai-ichi accidents

PMF — Probable Maximum Flood
RFI — Request for Information
VBS - Vehicle Barrier System

Page 7 of 16
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4 FLOOD HAZARD PARAMETERS FOR UNBOUNDED MECHANISMS

The NRC has completed the “Interim Staff Response to Reevaluated Flood Hazards"
(Reference 7) which contains the MSFHI related to RBS’ FHRR (Reference 2). In .

. Reference 7, the NRC states that the “staff has concluded that the licensee's
reevaluated flood hazard information is a suitable input for other assessments
associated with Near Term Task Force Recommendation 2.1 ‘Flooding.” The enclosure
to Reference 7 includes a summary of the CDB and reevaluated flood hazard
parameters. In Table 1 of the enclosure to Reference 7, the NRC lists the following
flood-causing mechanisms for the current design basis flood:

Local Intense Precipitation;
Streams and Rivers;
Failure of Dams and Onsite Water ControI/Storage Structures
Storm Surge;
Seiche;
 Tsunami;
Ice Induced Flooding; and
Channel Migrations/Diversions.

In Table 2 of the enclosure to Reference 7, the NRC lists flood hazard information
(specifically stillwater elevation and wind-wave run-up elevation) for the following flood-
causing mechanisms that are not bounded by the design basis hazard flood level:

- o local Intense Precipitation ,
e Streams and Rivers : -

These are the reevaluated flood-causing mechanisms that should be addressed in the
external flooding assessment. The two non-bounding flood mechanisms for RBS are

" described in detail in Reference 2, the FHRR submittal. Table 1 summarizes how these
unbounded mechanisms were addressed in this external flooding assessment:

Table 1 - Unbounded Flood Mechanisms

Flood Mechanism .. : Summary of Assessment

o || Path 2 was determined to be pursued for .
1 Local Intense Precipitation both mechanisms at RBS since all flooding
vulnerabilities are addressed by flood
protection features (see FIAP Path
Determination Table, Section 6.3.3 of NEI
2 Streams and Rivers . 16-05). Adequate APM and reliability of
flood protection features are aII
demonstrated.

gt )
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5 OVERALL SITE FLOODING RESPONSE

5.1 DESCRIPTION OF OVERALL SITE FLOODING RESPONSE

The HHA approach described in NUREG/CR-7046 (Reference 8) was used for the
evaluation of the LIP and PMF mechanisms’ resultant water surface elevations at RBS.
For these mechanisms, two-dimensional hydrodynamic computer models were created
using the FLO-2D software. These FLO-2D models were developed based on RBS site
features including: topography, site location, VBS layout, channels and structures. The
results of these FLO-2D evaluations are included in the FHRR. Potential pathways for
water intrusion into buildings/structures through gaps in doors were also evaluated in
the FHRR. -

This FE credits passive protection features to demonstrate that Key SSCs are protected
~ during the two (2) flooding mechanisms. All Key SSCs are located in flood protected

areas or are situated at a minimum elevation of 98 feet (ft) MSL per Section 2.3 of the

FHRR (Reference 2), thus-the site is considered protected from flooding up to 98 ft

MSL. For the LIP, this is slightly below the maximum flood elevation of 98.3 ft MSL and
. location-specific evaluations at three doors were included in the FHRR to ensure Key -
- SSCs are not impacted. These doors are maintained closed and sealed during normal
operations per security and operational procedures. For the West Creek PMF, the
maximum flood elevation of 95.1 ft MSL is below the protected elevation of 98 ft MSL
and Key SSCs are not impacted. The Mississippi River PMF peak elevation of 59.7 ft MSL
is significantly (>30 ft) below the site grade elevation of 95 ft MSL and therefore only
the West Creek PMF is evaluated in this FE as it is the bounding Streams and Rivers
flood.: ' '

. No manual actions or active components are required by the site to protect AKey SSCs
for these events. Though not credited in this FE, additional defense-in-depth is provided
by FLEX as confirmed in the MSA (Reference 12).

5.2 SUMMARY OF PLANT MODIFICATIONS AND CHANGES

None.

R R G D R S e B
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6 FLOOD IMPACT ASSESSMENT
6.1 LOCAL INTENSE PRECIPITATION — PATH 2

6.1.1 Description of Flood Impétt :

The ISR identified a LIP stillwater elevation of 98.3 ft MSL. This is greater than the
existing CDB controlling flood elevation of 96 ft MSL, however, equipment in buildings
not located in flood protected areas are at a minimum elevation of 98 ft MSL per
Section 2.1 of the FHRR (Reference 2). It was determined there are no impacts to Key
SSCs at RBS due to the LIP event. LIP flood water levels exceed the minimum protected
elevation of 98 ft MSL in two areas at the RBS site, but do not inundate SSCs important
to safety as stated in Section 5.2 of the FHRR (Reference 2). Door CB-098-17 may allow
water ingress, but Door CB-098-14 prevents flood waters from impacting or inundating
SSCs important to safety. Doors AB-098-03 and AB-098-04 will not be compromised by
flood elevations based on the evaluation results. There are no manual actions or active
components credited in the FHRR.

6.1.2 Adequate APM Justification and Reliability of Flood Protection
The three doors discussed in Section 6.1.1 were evaluated for adequate APM. Per ,
Section 5.1.1 of the FHRR (Reference 2), up to 0.3 ft of pondlng will occur outside door
CB-098-14 after leaking through door CB-098-17. Door CB-098-14 is watertight and per
Specification 210.462 (Reference 17), these doors are designed to withstand 28 ft head
of water from either side of the doors. Therefore, there is ample APM for Door
CB-098-14. Doors AB-098-03 and AB-098-04 were evaluated against the criteria for
being “watertight” in EC 49418 (Reference 16). It was determined that with the
increased hydrostatic pressure from flooding up to 98.3 ft MSL, the calculated maximum
leakage rates are 0.7181 gpm and 1.436 gpm for doors AB-098-03 and AB-098-04,
respectively. Based on these leakage rates and the corresponding door hydrographs
from the FHRR (Reference 2, Appendix B), the total leakage into the Auxiliary Building
is conservatively estimated to be 630 gallons. Based on drawings PID-32-09P

- (Reference 20), EM-034C (Reference 22), EB-040C (Reference 23), EB-040A
(Reference 24),-and EB-040B (Reference 25), all of the leakage is expected to end up in
floor drain sump tanks DFR-TK5A and DFR-TKSB. The sump tank level is controlled at a
maximum of 32 inches (Reference 21). This is approximately half the tank heights,
which are 5 ft 4 5/8 inches (References 18 & 19) or 64 5/8 inches. Therefore, each.
sump tank will have a minimum of half of the 650 gallon design capacity (References 18
& 19) as additional capacity, or 325 gallons each, before the sump level will reach the
floor. Thus, the combined additional capacity of both sumps DFR—TKSA and DFR-TK5B
is @ minimum of 650 gallons. This bounds the 630 gallons of maximum leakage through
doors AB-098-03 and AB-098-04 such that all leakage will be fully contained in the

. sump tanks. Therefore, there is additional APM for these three doors. However, for the
purposes of determining adequacy-in this FE, the APM is considered zero or negligible.

T R Ry
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Per NEI 16-05 Appendix B Section B.1 “Negligible or zero APM can be justified as
acceptable if the use of conservative mputs assumptions, and/or methods in the flood
hazard reevaluation can be established.” Since the AIMs used in the LIP analysis are
conservative, this APM is adequate. The following are examples of conservatisms used
in the LIP and PMP analyses (References 9 & 11, respeCtiver)'

1. Small openings in each VBS block were conservatlvely assumed to be blocked
(i.e., the VBS is impervious).

2. Conservative HMR-51/52, which determine the greatest rainfall rates
theoretically possible for the United States east of the 105" meridian
(References 14 & 15), were used for the PMP-input. A site-specific study

- would have reduced LIP results substantlally and likely below the protected
elevation of 98.0 ft MSL.

3. The site drainage network was assumed to be non-functional. Culverts were
considered to be blocked, and storm sewers were not considered. The
culverts that convey flow below South Plant Road were conSIdered
non-functional.

" Per the discussion above, leakage through doorways from hydrostatic forces due to the
maximum LIP flood elevation of 98.3 ft MSL was evaluated and determined would be
fully contained in the sump tanks. Hydrodynamic and debris loading forces are not
applicable to the LIP floods since, as discussed in the MSA (Reference 12), there is no
wave run-up, the velocities are relatively low, and there are limited debris sources
within the protected area. Therefore, this meets the criteria for reliability of doors in
Section B.2.2.2 in NEI 16-05.

6.1.3 Adequate Overall Site Response

There are no required manual actions for this response to be successful and, therefore,
an evaluation of the overall site response is not necessary.

6.2 STREAMS AND RIVERS — PATH 2

6.2.1 Description of Flood Impact

The PMF on the West Creek will not impact any structures that contain Key SSCs. As
~ discussed in Section 5.1, the Mississippi River PMF is not included in this FE since it is
significantly below site grade (>30"), which is taken to be 95 ft MSL (Reference 2,
- Section 2.1.2) and is bounded by the West Creek PMF. Protection of all Key SSCs is
provided by site grade and building external features, which are permanent and
passive. There are no manual actions or active components credited in the FHRR.

A
N

Page 11 of 16




e

ENTCORP043-REPT-004 Rev. 0

Table 2 — West Creek PMF APM
West Creek PMF Maximum | Site Flood Protection | APM
Reevaluated Elevation Height -
95.1 ft MSL 98.0 ft MSL , 2.9 ft

6.2.2 Adequate APM Justification and Reliability of Flood Protection

Protection of all Key SSCs is provided by site topography, the building exterior walls and
door seals, which are inherently permanently installed and passive. Per NEI 16-05
Appendix B Section B.1, the APM of 2.9 ft is adequate since the AIMs used in the PMF
analysis were conservative. The following are examples of conservatisms used in the
PMF analysis (Reference 10):

1. Culverts on West Creek under the access 'rdad are assumed to be completely
blocked by debris as per guidance in NUREG/CR 7046 (Reference 8). Bridges
- and culverts upstream of RBS were conservatively ignored.

2. The conservative antecedent rainfall condition (ARC) III curve number
(relative to ARC 1II), which describes runoff potential of the watershed, was
used for the PMF simulation.

3. The Louisiana State Highway 10 Bridge over Grants Bayou is conservatively
assumed to be 50% blocked by debris. All other bridges downstream of RBS
on Grants Bayou were conservatively assumed to be completely blocked by
debris. The Louisiana State Highway 10 Bridge is over 1,000 feet long and
has an opening that is more than 50 feet high at the centerline of the
channel. Significant debris blockage of the bridge is unlikely due to the large
size of the bridge opening. Bridges and culverts upstream of RBS were
conservatively ignored.

4. Conservative HMR-51/52, which determine the greatest rainfall rates
theoretically possible for the United States east of the 105 meridian
(Réferences 14 & 15), were used for the PMP input. A site-specific study .

~ would have reduced LIP results substantially and likely below grade elevation
of 95 ft MSL.

Site topography, building external flood boundaries, and elevated safety-related
equipment are Type 1 features that were designed and constructed to mitigate (or
minimize) the effects of a PMF. These are already credited as part of the RBS design
basis flood protection, and therefore per Appendix B of NEI 16-05, a reliability

- analysis to reconstitute all aspects of the original barrier design is not reqUIred
- There are no active components credited.

T — R R
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6.2.3 Adequate Overall Site Response

There are no required manual actions for this response to be successful and, therefore,
an evaluation of the overall site response is not necessary.

Page 13 of 16
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7 CONCLUSION -

The FHRR concluded that there is no site response required to ensure the plant’s Key
SSCs will perform their KSFs. No additional actions or interim evaluations are planned to
be taken at this time. The LIP and PMF flood mechanisms were not bounded by the site
CDB as indicated in the ISR. For the LIP, the maximum flood elevation of 98.3 ft MSLis
slightly above the site protection elevation of 98 ft MSL. Leakage through doorways due
to this higher surface water elevation was evaluated in Section 6.1.2 and it was
determined that no Key SSCs are impacted. The West Creek PMF maximum elevation of
95.1 ft MSL is below the site protection elevation of 98 ft MSL and just slightly above
site grade of 95 ft MSL. Key SSCs are not impacted by this flood mechanism. The West
Creek PMF bounds the Mississippi River PMF, which is substantially (>30") below grade.

The site determined that all vulnerabilities due to the LIP and PMF mechanisms are
addressed by existing site protection features and APM was demonstrated to be

"adequate to protect Key SSCs. This FE verified the reliability of the flood protection
features using Appendix B of NEI 16-05. This places RBS in Path 2 to address these
unbounded flooding mechanisms. Finally, for both flood mechanisms, the Flooding MSA
has demonstrated that mitigating strategies developed within FLEX will be available to
maintain/restore KSFs as a defense-in-depth measure. Additional mformatlon can be
found in the Flooding MSA (Reference 12).

This submittal completes the actions related to External Fioodlng Response required by
the March 12, 2012, 10 CFR 50.54(f) RFIL. It is not anticipated that Phase 2 dec15|on
making will be necessary based on the information provided in this FE.

R e L B e e
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