July 22, 2008

MEMORANDUM: Belkys Sosa, Chief
ESBWR/ABWR Projects Branch 2
Division of New Reactor Licensing
Office of New Reactors

FROM: Eric R. Oesterle, Senior Project Manager /RA/
ESBWR/ABWR Projects Branch 1
Division of New Reactor Licensing
Office of New Reactors

SUBJECT: TRIP REPORT — JUNE 16 AND 17, 2008, HYDROLOGY-RELATED SITE
VISIT IN SUPPORT OF GRAND GULF COMBINED LICENSE
APPLICATION

This report summarizes the results of NRC travel to Jackson, Mississippi and the Grand Gulf
site near Port Gibson, Mississippi during the period of June 16 and 17, 2008 to review hydrology
related portions of Entergy’s final safety analysis report (FSAR) associated with the combined
license application (COLA) for Grand Gulf Unit 3. On the morning of June 16, 2008, the staff
met with the applicant at the Entergy offices in Jackson and then traveled to the Grand Gulf site.
The staff viewed key hydrologic features of the site including the following areas: cooling tower
and water clarifier for the new unit; Streams A and B; Culverts 1 and 9; Sedimentation Basins A
and B; Gin and Hamilton Lakes; and intake and discharge locations along the Mississippi River
for the new unit. Following the site tour the staff returned to the Entergy offices in Jackson and
began discussions on the specific items on the list of data information needs that the staff had
prepared in anticipation of the site audit. This list is attached as an Enclosure.

Discussions on the above issues continued on June 17, 2008, and a closure meeting was
conducted at the end of the day to summarize the results of the staff’s audit. Several areas of
staff inquiry were addressed by applicant clarifications and commitments to make detailed data
available to the staff and its contractors for follow-up audit at more proximate locations. Three
topics of staff interest involved issues that were not finalized as part of the Grand Gulf Early Site
Permit and are associated with site drainage, groundwater transport, and potential subsurface
pathways available for radionuclide transport due to accidental releases. At the meeting
closure, the staff identified unresolved data needs.

CONTACT: Eric R. Oesterle, NRO/DNRL/NGE1
(301) 415-1365

Andrea Johnson, NRO/DNRL/NGE1
(301) 415-2890



B. Sosa -2-

A tabulation of the information needs developed by the staff for the hydrology audit is provided
as an Enclosure and reflects augmentation by the staff to include a summary disposition of each
item. Most of the items identified by the staff were resolved with respect to information needs
for this audit. Resolved items include applicant commitments to make detailed information
available to the staff and its contractors for audit in more proximate locations. Other resolved
items are “linked” to the resolution of other items or were resolved as result of documentation
review and applicant clarification. Finally, items requiring further action on the part of the
applicant are identified as unresolved. Pending supplemental submittal of information in these
hydrologic areas by the applicant, the staff intends to issue requests for additional information
(RAIs). Review of the detailed information made available to the staff and its contractors for
follow-up audit, including review of any supplemental information submittals to the COLA
provided by the applicant, could result in additional RAIls if necessary for the staff to complete its
review.
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Grand Gulf Nuclear Plant Unit 3 COLA
Information Needs for the Hydrology Safety Audit — June 16-17, 2008

Serial | FSAR Discipline Information Need
# Section
1 242 Surface Provide an SME (subject matter expert) to discuss the process used to determine that the postulated unit
Hydrology | hydrographs employed in the local-intense precipitation calculation are the most conservative plausible.
In Figure 2.4.2-201, the labels pointing to Culvert 1 and Outfall B need to be switched.
UNRESOLVED: The staff will prepare an RAI.
2 242, Surface Provide for review of the calculation packages for the locally-intense precipitation and flooding assessment.

243 Hydrology Staff reviewed Calculation GCALC-019. This calculation package will be placed in the Germantown and

Richland Reading Rooms.
RESOLVED.
3 242, Surface Provide for review of the HEC-RAS input files.

243 Hydrology Staff reviewed Calculation GCALC-019 for drainage of Basin A and Basin B. The applicant discussed
stream controls, cross-sections, and the linearity assumption used in the applicant’s calculations.
UNRESOLVED: The staff will prepare and RAI requesting the HEC-RAS input files and a topographic map
identifying the locations of the cross-section (Figures 9 and 10 from GCALC-019).

4 242, Surface Provide an SME to discuss the site drainage map.

243 Hydrology Staff reviewed Calculation GCALC-020 for site drainage of locally-intense precipitation. Figure 2 of the
calculation package provides the drainage area and topography of the site. Additional details of the
topography are required in order for staff to complete its review.

UNRESOLVED: The staff will prepare an RAI that requests figures (PDF, Auto-Cad, etc.) that contain final-
grade topography, basin delineation, building delineations, and flow paths supporting GCALC-020 results.
5 242, Surface Provide for review of the calculation packages for the site drainage assessment.
243 Hydrology

Staff reviewed Calculation GCALC-020. This calculation package will be placed in the Germantown and
Richland Reading Rooms.

The applicant and staff discussed the recently-docketed Rev. 5 of the ESBWR DCD that includes the
addition of an ancillary diesel generator building. This change may affect site drainage calculation results.

RESOLVED: Staff will evaluate Rev. 0 of the COLA until the applicant notifies the NRC that the site
drainage assessment results have changed due to placement of the ancillary diesel building.
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Grand Gulf Nuclear Plant Unit 3 COLA
Information Needs for the Hydrology Safety Audit — June 16-17, 2008

243

Surface
Hydrology

Provide an SME to discuss the blockages of culverts for the PMF on local steams.

Staff discussed the assumption that Culvert 1 was 50% blocked. The applicant provided justifications for
this assumption, and the staff indicated that it will be reviewing these assumptions once the HEC-RAS
inputs are provided.

UNRESOLVED: The staff will prepare an RAI asking for justification of the assumption.

2412

Groundwater
Hydrology

Provide an SME to describe how that applicant determined that the postulated conceptual model of the
subsurface environment is the most conservative plausible conceptual model for the site.

The applicant described the process used in developing the subsurface site characterization and
monitoring plans.

UNRESOLVED: The staff will prepare an overarching RAI.

2412

Groundwater
Hydrology

Provide an SME to discuss and clarify the stratigraphic relations of the Catahoula formation and the Upland
Complex, and the reclassification of strata formerly classified as Catahoula as Upland Complex (cf.
Table 2.5.4-201, “Summary of Stratigraphic Units and Correlation to Previous Studies”.)

The applicant moved Table 2.5.4-201 to 2.5.1, as stated in a letter from Entergy to the NRC dated

June 13, 2008. However, no content change was made to the table. Earlier boring interpretations based
on ESP data reflects an incomplete understanding of how to make the distinction between Catahoula and
the Upland Complex. Later literature review and data from COLA borings (over 100 new borings) resulted
in reinterpretation of earlier results and produced a high degree of confidence that the contact is
appropriately located now.

RESOLVED.

2412

Groundwater
Hydrology

Provide an SME to describe the occurrence of perched water tables in the loess, and their relevance to
safety concerns.

The applicant identified small localized perched aquifers that yielded water to wells. The elevation of
hypothetical accidental radiological releases (2.4.13) would be directly to the Upland Complex, rather than
into the loess.

RESOLVED.
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Grand Gulf Nuclear Plant Unit 3 COLA
Information Needs for the Hydrology Safety Audit — June 16-17, 2008

10 2.412 | Groundwater | Provide maps showing the locations of the Citronelle Formation and other formations mentioned in this
Hydrology | section, and showing their relation to the site. Re ESPA 2.4.12.2.1, “Present Ground Water Use”,
These formations are mentioned for regional background. The upland complex includes the Citronelle and
other formations as described in the ESPA pg. 2.5-12.
RESOLVED.
11 2412 | Groundwater | Provide an SME to discuss locations of pumping and observation wells, boring and completion logs,
Hydrology | pumping rates, observed water levels, and other relevant test conditions for pumping tests on the
Mississippi River Alluvium, Upland Complex, and Catahoula Formation (cf. FSAR pp. 2-137 to 2-139).
These data will be placed in the Germantown and Richland Reading Rooms.
RESOLVED.
12 2.4.12 | Groundwater | Provide an SME to discuss relevance of ESPA Section 2.4.12.2.5 to the current design of the plant, in
Hydrology | particular the direct withdrawal of cooling water from the Mississippi River.
In fact, the italicized portions of the section describe use of groundwater for service water and potable
water and for cooling water at Unit 1. The last paragraph states that MS River water will be used for
cooling for Unit 3. The section remains relevant.
RESOLVED.
13 2.412 | Groundwater | Provide an SME to discuss the basis for constructing ESPA Figure 2.4-52 showing expected groundwater
Hydrology | contours in the plant area during plant operation.
The figure shows actual representative groundwater elevations rather than projected elevations.
RESOLVED.
14 2.412 | Groundwater | Provide an SME to discuss whether groundwater in the plant area will be monitored for radionuclide
Hydrology | releases, and if so the locations and strata to be monitored and the methods to be used for monitoring. (cf.

FSAR Section 2.4.12.3, “Monitoring or Safeguard Requirements”).

The monitoring for incidental radionuclide releases is not a focus of this section, which is concerned mainly
with groundwater elevations. Staff reviewed the plant’s monitoring plan during the audit.

RESOLVED.
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Grand Gulf Nuclear Plant Unit 3 COLA
Information Needs for the Hydrology Safety Audit — June 16-17, 2008

15

2413

Groundwater
Hydrology

FSAR Section 2.4.13.2.2 (p. 2-165) states that radionuclides are assumed to be released directly to
groundwater. However, one of the basic design assumptions of RESRAD is that the source of
radionuclides is in soil above the groundwater table, and that radionuclides enter groundwater by
downward leaching from this soil. Provide an SME to discuss how the assumed liquid release is
represented in your use of the RESRAD model to simulate radionuclide transport following a hypothetical
release.

The above description of the release process is correct. The wording in the FSAR might more accurately
have referred to “release to the environment” rather than “release to groundwater.”

UNRESOLVED: An RAI will be developed by staff to document this change.

16

2.4.13

Groundwater
Hydrology

Provide an SME to discuss why Hamilton Lake is not believed to be directly connected to groundwater (cf.
ESPA 2.4.12.2.5, p. 2.4-34; FSAR 2.4.13.2.2., p. 2-165). Provide legible copies of hydrographs and maps
needed for this discussion.

The basis is described in the ESP SSAR pg 2.4-34. Groundwater levels near the lake are below lake level
when the MS River is low. Boring data reported in the UFSAR Unit 1 indicate low permeability materials
immediately beneath the lake. These materials overlie more permeable materials. Hamilton Lake is
connected to Gin Lake, and drains thru a channel at its south end when the lake level is high, but there is
no outflow most of the time.

Staff reviewed relevant portions of the UFSAR Unit 1 documents.
RESOLVED.

17

2413

Groundwater
Hydrology

Provide an SME to discuss surface water outlets from Gin lake and Hamilton Lake, and the conditions
under which outflow occurs.

This question was resolved under Question 16 above.
RESOLVED; LINKED 16.

Page 4 of 6




Grand Gulf Nuclear Plant Unit 3 COLA
Information Needs for the Hydrology Safety Audit — June 16-17, 2008

18

2413

Groundwater
Hydrology

Provide an SME to discuss those parameters used in the applicant’'s RESRAD model assessment that are
not reflected in FSAR Table 2.4.13-201, “Site-Specific RESRAD-Offsite Inputs”.

This question was resolved under Question 22 below. All parameters are listed in calculation 23, which
was reviewed by staff during the audit. This calculation package will be placed in the Germantown and
Richland Reading Rooms.

RESOLVED; LINKED 22.

19

2413

Groundwater
Hydrology

Provide an SME to discuss the sources of samples, and the analyses made on samples, used to establish
Kq values for use in RESRAD modeling. Provide copies of reports documenting site-specific adsorption
measurements.

Soil samples are designated by boring number, serial number of sample, and one or two numbers
designating the depth or range of depths. Staff reviewed “Distribution Coefficient (Kd) Measurements with
Soil and Groundwater from the Grand Gulf Nuclear Station Site” by the Analytical Chemistry Laboratory,
Argonne National Laboratory dated March 9, 2007. Boring 1012 was from the Upland Complex at 75-90’.
Boring 1012 at 185’ depth was from the Catahoula Formation and Boring 1033 from the loess. For
RESRAD modeling, the minimum Kd value for each chemical species was used irrespective of stratigraphic
formation.

RESOLVED.

20

2.4.13

Groundwater
Hydrology

Provide an SME to discuss the possible effects of low-permeability clay/silt material in the Mississippi River
Alluvium east of Gin Lake and Hamilton Lake on groundwater flow paths, in particular the possibility that
actual flow paths may not be straight from the hypothetical release area toward the Mississippi River but
might be diverted (for example) toward small streams A and B that drain into the lakes.

The applicant stated that the material east of Gin and Hamilton lakes is not so much lower in permeability
as to greatly alter the flow paths. It differs from materials further west mainly in having a greater proportion
of backswamp and other fine grained deposits. It has no direct effect on the RESRAD modeling because
the conservative conceptual model area does not extend west as far as these materials.

RESOLVED.
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Grand Gulf Nuclear Plant Unit 3 COLA
Information Needs for the Hydrology Safety Audit — June 16-17, 2008

21 2413 Groundwater | Provide an SME to describe the process the applicant used to determine that the conceptual model of the
Hydrology | parameters, spatial configuration, and controlling physical processes of the subsurface environment that
were used in the applicant's analysis of the dose consequences of an accidental release is bounding.
The applicant described the process used in developing the radionuclide transport characterization.
UNRESOLVED: The staff will prepare an overarching RAI to describe the process used to determine that
the conceptual model used in the analysis was the most conservative plausible.
22 2.4.13 | Groundwater | Provide for the staff's review of the data input files used in the RESRAD model assessment of the dose
Hydrology | consequence of an accidental release based on the requirements of 10 CFR 20 Appendix B Table 2.

Staff will be requesting the RESRAD model input files.
UNRESOLVED. The staff will request the RESRAD input files in an RAI.
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COL - Grand Gulf Mailing List
cC:

Attorney General

Department of Justice

State of Louisiana

P.O. Box 94005

Baton Rouge, LA 70804-9005

Mr. Ray Aycock

Field Supervisor

U.S. Fish and Wildlife Service
Mississippi Ecological Services Office
6578 Dogwood View Parkway
Jackson, MS 39213

The Honorable Haley Barbour
Office of the Governor

PO Box 139

State of Mississippi

Jackson, MS 39205

Mr. Phil Bass

Director

Office of Pollution Control
Department of Environmental Quality
P.O. Box 10385

Jackson, MS 39289

Mr. Michael D. Bourgeois
Manager, Project Management
Nuclear Business Development
Entergy Nuclear, M-ECH-683
1340 Echelon Parkway
Jackson, MS 39213

Ms. Michele Boyd

Legislative Director

Energy Program

Public Citizens Critical Mass Energy
and Environmental Program

215 Pennsylvania Avenue, SE

Washington, DC 20003

(Revised 06/03/2008)

Col. Mike Brown

Asst. Director

Military Department

Louisiana Dept. of Homeland
Security/Emergency Preparedness

7667 Independence Boulevard

Baton Rouge, LA 70806

Mr. Francis G. Burford

Acting Director

Nuclear Safety Assurance

Entergy Nuclear South, M-ECH-521
1340 Echelon Parkway

Jackson, MS 39213

Ms. Nancy Butler

Harriette Person Memorial Library
606 Main St.

Port Gibson, MS 39150

Mr. Jerry Cain

Environmental Permits Division
Department of Environmental Quality
P.O. Box 10385

Jackson, MS 39289

Marvin Carraway

Secretary, Mississippi Delta Energy Agency
P.O. Box 70

Clarksdale, MS 38614

Chief

Energy and Transportation Branch

Environmental Compliance and
Enforcement Division

Mississippi Department of Env. Quality

P.O. Box 10385

Jackson, MS 39289-0385

Director

Engineering - New Plant
Entergy Services, Inc.
P.O. Box 31995

Jackson, MS 39286-1995
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Director

Nuclear Safety Assurance
Entergy Operations, Inc.
P.O. Box 756

Port Gibson, MS 39150

Director

Licensing and QA - New Plants
Entergy Services, Inc.

P.O. Box 31995

Jackson, MS 39286-1995

Mr. William A. Eaton

Vice President

System Energy Resources Inc.
Entergy Operations, M-ECH-38
1340 Echelson Parkway
Jackson, MS 39213

Mr. Rick Forest

Director

Emergency Management
for Tensas Parish

P.O. Box 768

St. Joseph, LA 71366

General Manager, GGNS
Entergy Operations, Inc.
P.O. Box 756

Port Gibson, MS 39150

Mr. Robert W. Goff

Program Director

Division of Radiological Health
Mississippi State Dept. of Health
P.O. Box 1700

Jackson, MS 39215-1700

Governor

Office of the Governor

State of Louisiana

P.O. Box 94004

Baton Rouge, LA 70804-9004

Mr. William K. Hughey

Sr. Manager, Business Development
Entergy Nuclear, M-ECH-683

1340 Echelon Parkway

Jackson, MS 39213

Mr. Ronald Kinney
South Carolina DHEC
2600 Bull Street
Columbia, SC 29201

Mr. Michael A. Krupa

Acting Director, Nuclear Safety
Assurance

Grand Gulf Nuclear Station

Bald Hill Road - Waterloo Road

Port Gibson, MS 39150

Ms. Patricia Kurkul

Regional Administrator

NOAA Fisheries Northeast Regional Office
1 Blackburn Drive

Gloucester, MA 01930

The Honorable Phillip Martin

Chief

Mississippi Band of Choctaw Indians
P.O. Box 6010 - Choctaw Branch
Choctaw, MS 39350

Mr. Norris McDonald
President

AAEA

9903 Caltor Lane

Ft. Washington, MD 20744

Morgan, Lewis & Bockius LLP

1111 Pennsylvania Avenue, NW
Washington, DC 20004
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President

Claiborne County
Board of Supervisors
P.O. Box 339

Port Gibson, MS 39150

State Health Officer

Mississippi State Dept. of Health
Divisional of Radiological Health
P.O. Box 1700

Jackson, MS 39215-1700

Vice President

Business Development
Entergy Services, Inc.
P.O. Box 31995

Jackson, MS 39286-1995

Vice President
Governmental Affairs
Entergy Services, Inc.
P.O. Box 31995

Jackson, MS 39286-1995

Vice President
Operations Support
Entergy Operations, Inc.
P.O. Box 31995
Jackson, MS 39286

Executive Vice President
& Chief Operating Officer

Entergy Operations, Inc.

P.O. Box 31995

Jackson, MS 39286-1995

Mr. Rom Wagner
Federal and State Review Program
Interagency Coordinator
Mississippi Department
of Archives and History
P.O. Box 571
Jackson, MS 39205-0571

Mr. Russ Watson

Acting Field Office Supervisor

U.S. Fish and Wildlife Service
Louisiana Ecological Services Office
646 Cajundome Blvd.

Lafayette, LA 70506

Mr. George A. Williams

Site Vice President

Grand Gulf Nuclear Station
Bald Hill Road - Waterloo Road
Port Gibson, MS 39150

Wise, Carter, Child & Caraway
P.O. Box 651
Jackson, MS 39205

Ms. Bobbie Young

Director

Claiborne County Emergency
Management Agency

P.O. Box 558

Port Gibson, MS 39150
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APH@NEI.org (Adrian Heymer)

awc@nei.org (Anne W. Cottingham)
bennettS2@bv.com (Steve A. Bennett)
bob.brown@ge.com (Robert E. Brown)
BrinkmCB@westinghouse.com (Charles Brinkman)
chris.maslak@ge.com (Chris Maslak)
cwaltman@roe.com (C. Waltman)
david.lewis@pillsburylaw.com (David Lewis)
dlochbaum@UCSUSA.org (David Lochbaum)
ero@nrc.gov (Eric Oesterle)
Eugene_Grecheck@dom.com (Eugene S. Grecheck)
fourfor@entergy.com (Francis G. Burford)
frankqg@hursttech.com (Frank Quinn)
garry.miller@pgnmail.com (Garry D. Miller)
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george.stramback@gene.ge.com (George Stramback)
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grolfso@entergy.com (Gregory A. Rolfson)
gsparks@entergy.com (Gregory L. Sparks)
gzinke@entergy.com (George Alan Zinke)
hfisack@entergy.com (Haley Fisackerly)
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jim.kinsey@ge.com (James Kinsey)
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Joseph_Hegner@dom.com (Joseph Hegner)
KSutton@morganlewis.com (Kathryn M. Sutton)
kwaugh@impact-net.org (Kenneth O. Waugh)
Marc.Brooks@dhs.gov (Marc Brooks)
maria.webb@pillsburylaw.com (Maria Webb)
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mark.beaumont@wsms.com (Mark Beaumont)
matias.travieso-diaz@pillsburylaw.com (Matias Travieso-Diaz)
mbourge@entergy.com (Michael D. Bourgeois)
media@nei.org (Scott Peterson)
mgiles@entergy.com (M. Giles)
mike_moran@fpl.com (Mike Moran)
MSF@nei.org (Marvin Fertel)

nirsnet@nirs.org (Michael Mariotte)
patriciaL.campbell@ge.com (Patricia L. Campbell)
paul.gaukler@pillsburylaw.com (Paul Gaukler)
Paul@beyondnuclear.org (Paul Gunter)
phinnen@entergy.com (Paul Hinnenkamp)
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pshastings@duke-energy.com (Peter Hastings)
RJB@NEIl.org (Russell Bell)
RKTemple@cpsenergy.com (R.K. Temple)
roberta.swain@ge.com (Roberta Swain)
sandra.sloan@areva.com (Sandra Sloan)
SauerB@BV.com (Robert C. Sauer)
sfrantz@morganlewis.com (Stephen P. Frantz)
tom.miller@hq.doe.gov (Tom Miller)
twilli2@entergy.com (Thomas L. Williamson)
Vanessa.quinn@dhs.gov (Vanessa Quinn)
VictorB@bv.com (Bill Victor)
Wanda.K.Marshall@dom.com (Wanda K. Marshall)
wayne.marquino@ge.com (Wayne Marquino)
whughey@entergy.com (W. Kenneth Hughey)
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