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G3NO-2008-00011
November 5, 2008
U. S. Nuclear Regulatory Commission .
Washington, DC 20555-0001
Attention: Document Control Desk
DOCKET: No. 52-024
SUBJECT: Responses to NRC Requests for Additional Information, Letter No. 09
(GG3 COLA) .
_ REFERENCES: 1. NRC Letter to Entergy Nuclear, Request for Additional Information

Letter No. 09 Related to the SRP Section 12.02 for the Grand Gulf
Combined License Application, dated October 6, 2008 (ADAMS
Accession No. ML082800261) ‘

2. Entergy Operations, Inc. Letter to NRC, Responses to NRC
Requests for Additional Information, Letter No. 2 (GG3 COLA),
dated October 13, 2008

Dear Sir or Madam:

In Reference #1, the NRC requested additional information on four items to support review of
certain portions of the Grand Gulf Unit 3 Combined License Application (GG3 COLA). The
responses to the following Requests for Additional Information (RAIs) in the reference letter
are provided in Attachments 1, 2, 3 and 4 to this letter as follows:

1. RAl Question No. 12.02-1, Cost Benefit Analysis, NEI Template 07-11

2.  RAIl Question No. 12.02-2, External Radiation — Hydrogc-;:n Water Chemistry Effects

3. RAI Question No..12.02-3, Gaseous Effluent Releases

4. RAI Question No. 12.02-4, Liquid Effluent Discharge FJow, Design Capacity Factor
Inclﬁded with the response to RAI Question No. 12.02-3 in Attachment 3 are draft revisions to
the FSAR and Part 7 of the COLA reflecting changes in DCD Revision 5 related to the topics

of normal effluent gaseous releases and dose addressed in the RAI question.

Also, note that in Reference #2), Entergy committed to provide updated long-term dispersion
coefficients and associated airborne release results. This updated information is provided in

Attachment 2.
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Should you have any questions, please contact me or Mr. Tom Williamson of my staff.
Mr. Williamson may be reached as follows:

Telephone: (601-368-5786)
Mailing Address: 1340 Echelon Parkway
Mail Stop M-ECH-21
Jackson, MS 39213
E-Mail Address: - twilli@entergy.com -
. This letter contains commitments as identified in Attachment 5.

| declare under penalty of perjury that the foregoing is true and correct.

Executed on November 5, 2008.

SinM
WKH/ghd
Attachment: Response to RAI Question No. 12.02-1

Response to RAI Question No. 12.02-2

. ' Response to RAI Question No. 12.02-3
Response to RAI Question No. 12.02-4
Regulatory Commitments

aobwh =

cc (email unless otherwise specified):
Mr. T. A. Burke (ECH)
Mr. S. P. Frantz (Morgan, Lewis & Bockius)
Mr. B. R. Johnson (GE-Hitachi)
Ms. M. Kray (NuStart)
Mr. P. D. Hinnenkamp (ECH)

NRC Project Manager - GGNS COLA

NRC Director — Division of Construction Projects (Region 1)
NRC Regional Administrator - Region IV

NRC Resident Inspectors’ Office; GGNS
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RAI QUESTION NO.12.02-1
NRC RAI 12.02-1

FSAR Subsections 12.2.2.2.2 and 12.2.2.4.2, Grand Gulf Nuclear Station (GGNS) COL
12.2-2A and 12.2-3-A, includes by reference, the draft-NEl Template 07-11. The NEI
template was expected to present a bounding envelope of the population doses associated
with the gaseous and liquid effluent releases, which if met, would demonstrate compliance
with ALARA cost benefit requirement of Section 11.D of Appendix | to 10 CFR Part 50.
However, this template has been withdrawn, and it is not any longer a relevant reference.
Accordingly, provide an updated cost-benefit analysis in the applicable FSAR sections.

Entergy Response

A site-specific cost-benefit analysis has been performed, based on Regulatory Guide 1.110,
“Cost-Benefit Analysis for Radwaste Systems for Light-Water-Cooled Nuclear Power
Reactors,” in response to NRC Request for Additional Information Letter 08. FSAR'
Subsection 12.2.2.2.2 and 12.2.2.4.2 will be revised to remove the reference to NE{I 07-11.

’

Proposed COLA Révision

FSAR Section 12.2.\2.4.2 will be revised to delete the reference to NEI 07-11 as indicated in
the attached draft markup.

FSAR Sections 12.2.2.2.2 and 12.2.5 will be revised to delete the reference to NEI 07-11
(Section 12.2,2.2 2), and to delete the reference for NEI 07-11 (Section 12.2.5), as indicated
in the draft markup included with the response to RAI Question 12.02-3 in Attachment 3 to
this letter.

-
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Markup of Grand Gulf COLA

The following markup represents Entergy’s good faith effort to show how the COLA will be ,
revised in a future COLA submittal in response to the subject RAl. However, the same COLA
content may be impacted by revisions to the ESBWR DCD, responses to other COLA RAls,
other COLA changes, plant design changes, editorial or typographical corrections, etc. As a
result, the final COLA content that appears in a future submittal may be somewhat different
than as presented herein. ’

]
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GGNS COL 12.2-2-A
GGNS COL 12.2-3-A

GGNS COL 12.2-4-A

Part 2, FSAR

CFR Part 50. In addition, the maximally exposed individual dose calculated was
compared to and meets the 40 CFR 190 criteria (Table 12.2-204) for liquid -
effluents.

122242 Compliance with 10 CFR 50, Appendix |, Section [I.D

Wﬂ%%eﬁmm%ﬁnm%ﬂmw
benefit analysis of the liquid radwaste system augments suggested in Regulatory
Guide 1.110 is presented in Section 11.2.1. The results of this evaluation indicate

that there are no cost beneficial liquid radwaste system augments. Therefore, Unit
3 complies with 10 CFR 50, Appendix |, Section II.D.

12.2.24.3 . Compliance with 10 CFR 20, Appendix B, Table 2, Column 2

Compliance with 10 CFR 20 Appendix B, Table 2, Column 2 is demonstrated in
DCD Table 12.2-19b.

122244 Compliance with 10 CFR 20.1301
See Section 12.2.2.2.4.
12.2.245 Compliance with 10 CFR 20.1302

See Section 12.2.2.2.5.

12.2.4 COL INFORMATION

122-2-A  Airbome Effluents and Doses

This COL item is addressed in Sectibns 11.3.2, 12.2.2.1 and 12.2.2.2.
12.2-3-A Liquid Effluents and Doses ‘

This COL item is addressed in Section 12.2.2.4.

12.2-4-A  Other Contained Sources

This COL Item is addressed in Section 12.2.1.5.

12-9
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RAI QUESTION NO. 12.02-2
NRC RAI 12.02-2

FSAR Subsection 12.2.2.2.3, “Compliance with 10 CFR Part 20.1301,” presents the analysis of.
doses to the maximally exposed individual and compares dose results against the EPA
environmental dose standards of 40 CFR Part 190, as implemented under Part 20.1301(e). The
discussion is presented in FSAR pages 12-4 and 12-5. Although the discussion points out that
the dose calculated in the Early Site Permit (SSAR Table 3.2-3B .and 3.2-5) from direct external
radiation has been considered in the evaluation, it is not clear if the FSAR analysis did consider
increased external radiation levels at the nearest residence associated with the operation of
hydrogen water chemistry system. DCD Tier 2, Revision 4, Section.12.2.1.3 of DCD
acknowledges increased external radiation levels whenever hydrogen water chemistry is used,
and it presents the results of a generic analysis (Table 12.2-21) using arbitrary site conditions
and distances. Accordingly, update the Grand Gulf Unit 3 plant and site specific analysis to
demonstrate that, when the N-16 dose is added to the dose contribution from all other direct
sources of external radiation to the nearest residence, the sum of direct sources of radiation will
not exceed the dose standards of 40 CFR Part 190 and 10 CF}R Part 20.1301(e).

Enterqy Response.

Revision 0 of FSAR Section 12.2.2.2.4 states, “Direct radiation as a result of plant operation has
been shown to be negligible.” DCD Table 12.2-21 provides an annual dose of 5.93E-06 mSv/yr
(5.93E-04 mrem/yr) at 800 m (0.50 mi) from direct radiation for the ESBWR, and 1.66E-06
mSv/yr (1.66E-04 mrem/yr) at 1000 m (0.62 mi). DCD Section 12.2.1.3, in the paragraph under
the heading, “N-16 Skyshine Offsite Dose Contribution;” explains that the Turbine Building
source term for the ESBWR design takes into account hydrogen water chemistry and noble
metal injection. The values for skyshine contribution to offsite dose, considering these two
effects, are provided in DCD Table 12.2-21. DCD Section 12.2.1.3 and Table 12.2-21 are
incorporated by reference into FSAR Chapter 12. For clarity, FSAR Table 12.2-205 (Note 3) will
be revised to reference DCD Table 12.2-21 as the source for direct radiation from Unit 3

The Unit 3 exclusion area boundary (EAB) is 841 m (0.52 mi) from the deflned power block area
(see SSAR Figure 2.1-2). The dose contribution from direct radiation at this location would be
slightly less than the already small dose indicated in DCD Table 12.2-21 at 800 m (5.93E-04
mrem/yr). As indicated in the FSAR Section 12.2.2.2 4 draft markup provided in the response to
RAI Question 12.02-3 (included in Attachment 3 to this letter), the total effective dose equivalent
(TEDE) for routine gaseous release is 4.04 mrem/yr and the liquid pathway TEDE is estimated
at 0.44 mremlyr, giving a combined annual TEDE dose of 4.48 mrem. Therefore, as noted in"
the draft markup of FSAR Table 12.2-205 provided in the response to RAl Question 12.02-3
included in Attachment 3 to this letter, the contribution of the direct radiation dose from Unit 3 in
DCD Table 12.2-21 to this combined gaseous and liquid pathway dose, considering hydrogen
water chemistry and noble metal injections and the additional dlstance to the location of the
maximally exposed individual, is negligible.

FSAR Section 12.2.2.2.4 and Table 12.2-203 will be revised to correct the maximum exposed
individual (MEI) dose (TEDE and whole body, respectively) from the liquid pathway; the
corrected TEDE dose value is indicated above, and the corrected MEI whole body dose is in the
revised table.
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Proposed COLA Revision

FSAR Section 12.2.2.2.4, FSAR Table 12.2-203, and FSAR Table 12.2-205 will be revised as

indicated in the draft markup included with the response to RAI Question 12.02-3 in Attachment
3 to this letter.
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RAI QUESTION NO. 12.02-3
NRC RAI 12.02-3

FSAR Subsection 12.2.2.2.3 presents compliance with 10CFR20 Appendix B for gaseous
effluent concentrations at the site boundary.

a. Areview of gaseous effluent releases indicates inconsistencies in the assigned release
values for several radionuclides. The ESBWR DCD, Rev. 5 Table 11.1-5b provides the
expected normal operational non-volatile fission product concentrations in the reactor
coolant, indicating several nuclide pairs in secular equilibrium. These include:
Sr-90/Y-90, Zr-95/Nb-95, M0-99/Tc-99m, Ru-103/Rh-103m, Ru-106/Rh-106,
Ba-140/La-140, and Ce-144/Pr-144. Gaseous released quantities for these nuclides
should be of the same magnitude. Review of the gaseous effluents in the FSAR Table
12.2-206 indicates large differences in release values for these pairs except for the
Ce-144/Pr-144 releases. Accordingly, update the released quantities for the affected
‘nuclides to be consistent with their parent values, and revise Table 12.2-206, as -
necessary.

b. In demonstrating compliance with the unity rule of Table 2 (Column 1) of Appendix B to
10 CFR Part 20, add a column to FSAR Table 12.2-206 showing the ratio of each
radionuclide and the sum-of-the-ratios for all radionuclides. Currently, the tabulation
does not present the sum-of-the-ratios. Accordingly, provide an updated Table 12.2-206
showing the nuclide concentration ratios over values of Table 2 of Appendix B to
10CFR20, and compliance with the unity rule.

c. Please correct the site boundary value to 8.8E-06 (i.e., it is incorrectly listed as 8.8E 06).

d. Table 12.206 indicates a composite tritium release of 2.81E+08 MBq/yr (or 76000 Cilyr),
whereas the corresponding value in Table D-7 of Grand Gulf ESP-02, which is the
source for the composite value, is 7,060 Cilyr (or 2.61E+08 MBq/yr). Correct the cited
value in Table 12.206 to 2.61E+08.

<

Entergy Resgonse

Changes in ESBWR standard plant design in DCD Revision § deleted the single plant stack
for routine gaseous effluent releases and replaced it with ventilation stacks for the
Reactor/Fuel Building, Turbine Building, and Radwaste Building. Revision 5 to the DCD also
changed the gaseous effluent release source term (DCD Table 12.2-16 and Table 12.2-17)
resulting in the ESP gaseous release source term not being bounding for all isotopes (ESP
source in ESP-002 Appendix D, “Values of Plant Parameters Considered in the
Environmental Review of the Application,” Tables D1 and D7; and in SSAR, Tables 1.3-1 and
1.3-2). DCD Revision 5, Table 2.0-1 also included revised site parameters for the long-term
atmospheric dispersion coefficients. The COLA will be revised to provide new site
characteristic long-term dispersion coefficients considering the revised release locations in
the DCD. Estimates of dose from routine gaseous releases will be revised using the DCD
gaseous normal release source term (DCD Table 12.2-16 and Table 12.2-17) and the revised
site-specific long-term dispersion coefficients.
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The responses to the questions concerning compliance with the 10 CFR 20 Appendix B
gaseous effluent concentrations, considering the COLA changes described above, are as
follows:

a.

Based on the COLA changes discussed above, the annual airborne radionuclide
releases presented in the revision to FSAR Table 12.2-206, included in the draft markups
of this attachment, are the same as the airborne releases presented in DCD Table 12.2-
17. The methodology used by General Electric-Hitachi (GEH) to calculate these releases
is presented in DCD Appendix 12B. The airborne releases in the DCD are calculated
using this methodology and the data and parameters specified in DCD Table 12.2-15.
Because the release values for each nuclide presented in the revision to FSAR Table
12.2-206 included in the draft markups of this attachment are the DCD values, no other
changes to Table 12.2-206 are required.

Table 12.2-206 will be revised to be consistent with DCD Table 12.2-17, Revision 5, and
will include the summation of the ratios to demonstrate compliance with the unity rule, as
indicated in the draft markup attached.

The site boundary X/Q value is correctly listed as 8.8E-06 sec/m® in FSAR Table 2.0-201,
Table 12.2-206, and in Section 12.2.2.2. In Section 12.2.2.2.3, as noted, the negative
sign (-) was inadvertently left out. This site boundary X/Q value will be changed as
indicated in the attached draft markups to use the revised Unit 3 site boundary X/Q

value.
¢

The composite releases given in Table D7 of Grand Gulf ESP-002, and in SSAR Tables
3.2-1 and 3.2-2, are no longer being used as discussed above. Instead, the airborne

releases will be taken from DCD Table 12.2-17 and included in a revised Table 12.2-206
as indicated in the draft markup attached. ’ '

Proposed COLA Revision

As a result of the DCD Revision 5 changes eliminating the single plant stack release point,

~ changes in DCD long term dispersion coefficient site parameters, and because of use of the
DCD Revision 5 source term for determination of routine gaseous release dose estimates, the
following sections and parts of the COLA will be revised as indicated in the attached draft
markups.

FSAR Table 1.1-202, to reflect that SSAR Sections 2.3.5.2 and 2.3.5.3 and 3.2 are
superseded :

FSAR Table 1.8-202, to add two additional ESP/SSAR variance requests to the list
FSAR Section 1.12.2, to remove reference to the main plant stack

FSAR Table 2.0-201 and Table 2.0-202, to reflect new long-term atmospheric dispersion

. coefficients

s

FSAR Section 2.3.2, to reflect elimination of the main plant (off-gas) stack

A
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e FSAR Section 2.3.5, to reflect recalculation of long-term dispersion coefficients based on
the ESBWR design change from a single point plant stack release to multi-point
ventilation stack releases, and to supersede SSAR Section 2.3.5.2 and 2.3.5.3

¢ FSAR Section 2.3.6, to add new references

o New FSAR Tables 2.3-212 through 2.3-217, to provide the resulits of the calculation of
long-term dispersion coefficients, and to supersede information provided in SSAR Tables
2.3-143 through 2.3-146

~ e FSAR Section 11.3.2, to remove the reference to the plant stack
e FSAR Sections 12.2, to reflect that SSAR Section 3.2 and its tables are superseded

e FSAR Sections 12.2.2.1 and 12.2.2.2, to reflect recalculation of routine gaseous release
doses, to supersede information in SSAR Section 3.2, and to revise regulatory compliance
discussions

e FSAR Sections 12.2.5, to delete reference 12.2-201, NE| 07-11

e FSAR Table 12.2-205, to reflect new gaseous routine release doses and to correct the
Unit 1 doses

e FSAR Table 12.2-206, to reflect use of the DCD Revision 5 gaseous release source term
instead of the ESP source term, and to demonstrate consistency with the unity rule

o New FSAR Tables 12.2-207 through 12.2-214, to provide inputs to and the results of the
recalculation of routine gaseous release doses, and to supersede SSAR Tables 3.2-1
through 3.2-9

e Various FSAR figures (Figures 1.1-201, 2.1-202, 2.4.1-201 Sheets 1 and 2, and 2.4.2-
204), to reflect removal of the main plant (off-gas) stack from the site plan

e Part 7, to add two additional variance requests from the ESP and SSAR related to use of
the DCD Revision 5 gaseous release source term and development of new site-specific
long-term dispersion coefficients
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Markup of Grand Gulf COLA

The following markup represents Entergy’s good faith effort to show how the COLA will be
revised in a future COLA submittal in response to the subject RAl. However, the same COLA
content may be impacted by revisions to the ESBWR DCD, responses to other COLA RAls,
other COLA changes, plant design changes, editorial or typographical corrections, etc. As a
result, the final COLA content that appears in a future submittal may be somewhat different
than as presented herein.
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2.4.2-201
2.4.2-202
2.4.2-203
2.4.2-204
2.4.2-205
2.4.2-206
2.4.2-207
2.4.2-208
2.4.12-201 |
2.4.12-202
2.4.13-201

2.4.13-202

2.5.1-201
2.5.1-202

2.5.1-203

Grand Gulf Nuclear Station, Unit 3
COL Application ’
Part 2, FSAR

LIST OF TABLES (CONTINUED)

MDCT Plume Lengths by Season

Plume Length Frequency

Annual Average 7/Q and D/Q (Data Period 2002 - 2003)

-

' Annual Average Relative Concentration, v/Q (No Decay. Undepleted

Annual Average Relative Concentration, x/Q (No Decay, Depleted

Annual Average Relative Concentration, x/Q (2.26 Day Decay,
Undepleted) 5 ’

‘Annual Avefage Relative Concentration, x/Q (8.00 Day Decay, Depleted)

7

Annual Average Relative Deposition, D/Q

Calculated Basin Lag Time Parameters

Unit Hydrographs for Unit 3 Drainage Areas

Probable Maximum Precipitation

Precipitation »Distfibution for PMF Peak Dis_charge\ Determination
Peak Discharge Flowé for Basin A and B

Time Of Concentration for Subbasins

Peak Runoff Flow for Subbasins

Maximum Subbasin Flood Elevation _

Well Installation information

GGNS Groundwater Level Data

Site-Specific RESRAD-OFFSITE Inputs

Comparison of Liquid Release Concentrations with 10 CFR 20
Concentrations

Summary of Stratigraphic Units and Correlation to Previous Studies
Summary of Borehole and CPT Stratigraphic Data

Summary of Static Laboratory Analysis
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LIST OF TABLES (CONTINUED)

10.4-3R Circulating Water System
Chapter 11
11.5-201 Provisions for Sampling Liquid S_treamé
- Chapter 12 |
12.2-201 Liquid Pathway Parameters
- 12.2-202 Liquid Pathway Consumption Factors
12.2-203 | | Liquid Pathway Compérison of Maximum Individual Dose to Appendix 10
CFR 50, Appendix_l Criteria
12.2-204 ' Liqufd Pathway Comparison of Maximum Individual Dose to 40 CFR 190
Criteria
12.2-205 Comparison of Maximum Individual Dose for the Site to 40 CFR 190 Criteria’
12.2-206 - | Comparison of Site- Specnflc Airborne Concentratlons with 10 CFR 20 Table
2 Column 1 Concentrations
12.2-207 Gaseous Pathway Parametérs
12.2-208 . Gaseous Pathway Consumption Factors
f12.2-209 Annual Dose To A Maximally Exposed Individual From Gaseous Effluents
{Unit 3)
12.2'-210 Comparison of Maximum [ndividual Dose To 10 CFR 50 Agpend|x | Criteria
- Gaseous Pathway (Unit 3)
12.2-211 - Annual Population Dosés - Gaseous Pathway
2 12.2-212 Cdmgarison of Maximum Individual Dose To 40 CFR 190 Criteria -
Gaseous Pathway (Both Units)
12.2-213 Food Production Between 0 and 50 Miles
12.2-214 - Comparison of Maximum Individual Dose to 10 CFR 20.1301 Criteria (Unit 3)
12CC-201 : Unit 1 Annual Gaseous Releases N |

12CC-202 Adjusted Annual Individual Dose (mrem (mSv)) Summary By Pathway

iiv
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GGNS SUP 1.14

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

TABLE 1.1-202 (Sheet 2 of 5)
CROSS REFERENCE OF SSAR SECTIONS INCORPORATED
: BY REFERENCE INTO FSAR SECTIONS

FSAR Section Incorporating SSAR

SSAR SSAR
Section Section Title Section By Reference / Comments
14 Conformance With This section of the SSAR is
Regulatory Requirements incorporated by reference into the
and Guidance FSAR. FSAR Table 1.9-202
includes the Regulatory Guides
listed in SSAR Table 1.4-1
applicable six months prior to
submittal of the COL application.
21 Geography and Section 2.1, Geography and
Demography “Demography ‘
2.2 Nearby Industrial, Military  Section 2.2, Nearby Industrial,
and Transportation Military, and Transportation
Facilities and Routes Facilities and Routes
2.3 Meteorology Section 2.3, Meteorology. SSAR
Sections 2.3.5.2 and 2.3.5.3 are
superseded by FSAR Sections
2.3.5.2 and 2.3.5.3, respectively.
241 Hydroiogié Description Section 2.4.1, Hydrologic
Description
242 Floods Section 2.4.2, Floods
243 Probable Maximum .Section 2.4.3, Probable Maximum
Flood (PMF) on Streams  Flood on Streams and Rivers
and Rivers
244 Potential Dam Failures, Section 2.4.4, Potential Dam
. Seismically Induced Failures
245 Probable Maximum Section 2.4.5, Probable Maximum
Surge and Seiche Surge and Seiche Flooding
Flooding
246 Probable Maximum Section 2.4.6, Probable Maximum
Tsunami Flooding Tsunami Hazards
247 Ice Effects ‘Section 2.4.7, Ice Effects .
2438 Cooling Water Canals Section 2.4.8, Cooling Water

and Reservoirs

1-14

Canals and Reservoirs
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SSAR

GGNS SUP 1.14
' Section

Grand Gulif Nuclea;‘ Station, Unit 3\
COL Application
Part 2, FSAR

TABLE 1.1-202 (Sheet 4 of 5) A

CROSS REFERENCE OF SSAR SECTIONS INCORPORATED

BY REFERENCE INTO FSAR SECTIONS

SSAR
Sectio_n Title

'FSAR Section Incorporating SSAR

Section By Reference / Comments

3.14.1
3.14.2

3.143
3144

3.1.5

3.16

32

Meteorology

Geology

Seismology

Hydrology .

Potential Off-site Hazards

Site Characteristics —
Security Plan

’

Site Characteristics -
Emergency Plans -

Population Density

Gaseous Effluent
Release Dose
Consequences from
Normal Operations

1-16

Section 2.3, Meteorology

Section 2.5, Geology, Seismology,
and Geotechnical Engineering

Section 2.5, Geology, Seismology,
and Geotechnical Engineering

Section 2.4, Hydrologic
Engineering

Section 2.2, Nearby Industrial,
Military, and Transportation
Facilities and Routes

Information in SSAR Section 3.1.6
is incorporated by reference into
this Table. Complete Security Plans
are provided as safeguards
information in Part 8, Safeguards/
Security Plans, of the COL
application.

Information in SSAR Section 3.1.7
is incorporated by reference into
this Table. The complete:
Emergency Plan is provided in Part
5, Emergency Plan, of the COL
application.

\

Section 2.1, Geography and
Demography

SSAR Section 3.2 is superseded by
FSAR Section 12.2.2.1 and Section

12.2.2.2-Airberre-Doese-Evaluation-
Offsite-



Attachment 3 to
G3NO-2008-00011
Page 9 of 80

GGNS SUP 1.84

!
Number

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

TABLE 1.8-202
VARIANCES FROM THE ESP AND ESPA SSAR

Subject

FSAR Section

GGNS ESP VAR 2.0-1

GGNS ESP VAR 2.0-2

GGNS ESP VAR 2.0-3
GGNS ESP VAR 2.0-4

GGNS ESP VAR 2.3-1

GGNS ESP VAR 2.4.1-1
- GGNS ESP VAR 2.4.12-1

GGNS ESP VAR 2.5-1

GGNS ESP VAR 2.5-2

)

GGNS ESP VAR 12.2-1

Design response spectra

Minimum shear wave velocity
of soil at the proposed plant

foundation level

Accident Analyses.

Long Term (Routine Release)

Atmospheric Dispersion

Determination of Roof Loads
Due to Extreme Winter

Precipitation

Distance to closest surface

water

Highest ground water

elevation

Geology, Seismology, and '
Geotechnical Engineering

Stability of Subsurface
Materials and Foundations

Normal Operations Gaseous
Release Source Jerms

1-36 -

2.5.4, Table 2.0-
202

2.5.4, Table 2.0-
202

o

Table 2.0-203

Table 2.0-202,

235

23126

2412
Table 2.0-202

24.1223

‘Table 2.0-202

251,253

251,254

12.2.2.1
12222
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1.12 IMPACT OF CONSTRUCTION ACTIVITIES ON UNIT 1

GGNS SUP 1.12-1 1.12.1 INTRODUCTION

Paragraph 10 CFR 52.79(a)(31) requires that the FSAR include the following
‘information: '

For nuclear power plants to be operated on multi-unit sites, an evaluation
of the potential hazards to the structures, systems and components
(SSCs) important to safety of operating units resulting from construction
activities, as well as a description of the managerial and administrative
controls to be used to provide assurance that the limiting conditions for
operation (LCO) are not exceeded as a result of construction activities at
the multi-unit sites.

Accordingly, the evaluation of the potential impact of the construction of Unit 3 on

. Unit 1 SSCs important to safety is summarized below, along with a description of
the managerial and administrative controls used to provide assurance that Unit 1
LCO are not exceeded as a result of Unit 3 construction activities. This evaluation
involves several sequential steps:

. Identification of potential construction activity hazards

. Identification of SSCs important to safety

. Identificatioﬁ of LCOs

. Identification of Impacted SSCs and LCOs

. ldentification of applicable .managerial and administrative controls

1.12.2 POTENTIAL CONSTRUCTION ACTIVITY HAZARDS

Unit 3 is located on the existing GGNS site on a parcel of land adjacent to and
generally west of the operating unit, Unit 1, as shown in Figure 2.1-201.

Based on experience from similar construction projects, the scope of work
necessary to construct Unit 3 is well understood. In general, it includes, but not
necessarily limited to, activities such as site exploration, grading, clearing and
installation of drainage and erosion control measures; boring, drilling, dredging,
demolition and excavating; storage and warehousing of equipment, and
construction, erection and fabrication of new facilities. These activities involve
major ESBWR standard plant structures such as the Reactor Building, Control
Building, Fuel Building, Turbine Building, Radwaste Building, Electrical Building,

and plant-staekAncillary Diesel Generator Building; as well as related support
facilities such as transformers, switchyard(s), transmission lines, cooling water
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TABLE 2.0-201 (Sheet 25 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS () WITH UNIT 3 SITE CHARACTERISTICS

Parameter ESBWR Site Unit 3 Site Bounding Comments
Parameter Characteristic Yes/No
Technical Support Center x/Q: Turbine Building release
0-2 hours: 2.00E-03 s/m3 1.60E-03 s/m3 Yes FSAR Table 2.3-208 provides TSC 4/Q values for a Turbine
Building release less than those in the DCD. Therefore, the Unit
- . } 3 . 3 '
2-8 hours: , 1.50E-03 s/m 9.99E-04 s/m Yes 3 site characteristic values for TSC x/Q for Turbine Building
8-24 hours: 8.00E-04 s/m3 5.46E-04 s/m3 Yes release fall within the values established by the ESBWR site
1-4 days: 6.00E-04 s/m3  3.75E-04 s/m? Yes ~ Parameters.
4-30 days: 5.00E-04 s/m3 2.61E-04 s/m3 ‘Yes
Technical Support Center /Q: Passive Congainment Cooling System / Reactor Building Roof release
0-2 hours: 2.00E-03 s/m3 4.22E-04 s/m3 Yes FSAR Table 2.3-208 provides TSC y/Q values for PCCS/
Reactor Building Roof release less than those in the DCD.
- . . 3 a 3
2-8 hours: 1.10E-03 s/m 3.118-04 s/m Yes Therefore, the Unit 3 site characteristic values for TSC ¢/Q for
8-24 hours: 5.00E-04 s/m3 1.35E-04 s/m3 Yes PCCS/Reactor Building Roof release fall within the values
1-4 days: 4.00E-04 s/m3 1.06E-04 s/m?3 Yes established by the ESBWR site parameters.
4-30 days: '3.00E-04 s/m®  7.30E-05 s/m3 Yes
Long Term Dispersion Estimates(13.16.17); .
¥Q: 2-05-082.0E- 4-7E-81.0E-07 Yes x/Q Bounding - Yes. FSAR Table 2.3-212 provides a long term
07 s/m3 sec/m3 dispersion estimate ¢/Q less than or equal to those in the DCD.
(Undepleted / No Therefore, the Unit 3 site characteristic value for long term
Decay y/Q Value dispersion estimate »/Q falls within the values established by
at Nearest Milk the ESBWR Site Parameters.
Cow, 462,38 -
miles)
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TABLE 2.0-201 (Sheet 26 of 31)

GGNS COL COMPARISON OF ESBWR DCD SITE PARAMETERS ) WITH UNIT 3 SITE CHARACTERISTICS
2.0-1-A
Parameter ESBWR Site Unit 3 Site Bounding Comments
' ' Parameter Characteristic Yes/No ,
x/Q: 2-85-062.0E- 448 4 E-8 sec/ Yes
07 s/m3 m3
(Depleted / No
Decay y/Q Value
at Nearest Milk
Cow, 482.38
miles)
; 8-85.0 E-6 sec/ No SeARTable2-3143providesy/Q Boundung - No. The long term
m3 dispersion estimate y/Q values that-are greater than the DCD
(Undepleted / No ESBWR site parameter value. Per Note (12) of DCD Table 2.0-
Decay y/Q Value 1, if a selected site has a x/Q value that exceeds the ESBWR
at Site Boundary, reference site value, the release concentrations in DCD Table
0-850.91 mile) 12.2-17 would be adjusted proportionate to the change in x/Q_
2.84 4 E-6 sec/ No using the stack release information in DCD Table 12.2-16, to
e 3 show the 10 CFR 20 limits are met. Table 12.2-206 provides
. m "the Unit 3 (adjusted) release concentrations based on the
(Depleted / No maximum (most conservative) site boudary 3/Q (5.0E-06) and
Decay y/Q Value demonstrates 10 CFR 20 limits are met. In addition, for a site
at Site Boundary, selected that exceeds the bounding y/Q values, the resulting
5 6-880.91 mile) annual average doses must be addressed to demonstrate that
. 224 3 E-6 sec/ No the doses continue to meet the dose reference values provided
m3 in 10 CFR 50 Appendix |, using site-specific x/Q values. Per
‘(Undepleted / No DCD COL Item 12.2-2-A, Section 12.2.2.2 demonstrates that
Decay y/Q Value site-specific doses and gaseous effluent isotopic
at Nearest concentrations and off-site doses are well within allowable
HomeOccupied limits using the higher /Q site characteristic and the beunding-
House, 8-840.88 ESR-composite ESBWR gaseous release source term.
mile) -
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TABLE 2.0-201 (Sheet 27 of 31)
GGNS COL _ COMPARISON OF ESBWR DCD SITE PARAMETERS () WITH UNIT 3 SITE CHARACTERISTICS
2.0-1-A

Parameter ESBWR Site Unit 3 Site Bounding Comments
Parameter Characteristic Yes/No

1Q: 20E6-062.0E- 1038 E-6 sec/m3 YosNo
07 s/m3 (Depleted / No
Decay %/Q Value at
Nearest
HemeQOccupied
House, 8-840.88
miles)

204 3 E-6 sec/m3 YesNo
(Undepleted / No
Decay /Q Value at
Nearest Garden,
4-660.88 miles)

+4E63 8E-06 ¥esNo
sec/m3
(Depleted / No
Decay y/Q Value at
Nearest Garden,
4-060.88 miles)

+4-=-+4.3E-06 ¥esNo
sec/md® .
(Undepleted / No
Decay y/Q Value at ..
Nearest Meat Cow,
40 .88 miles)

+4-E=+3.8E-06 YesNo
sec/m3
(Depleted / No
Decay %/Q Value at
Nearest Meat Cow,
40.88 miles)
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TABLE 2.0-201 (Sheet 28 of 31)

GGNS COL COMPARISON OF ESBWR DCD SITE PARAMETERS  WITH UNIT 3 SITE CHARACTERISTICS
2.0-1-A ’
Parameter ESBWR Site Unit 3 Site Bounding Comments
Parameter Characteristic Yes/No )
D/Q: 4906.0E-09 m2 4+=2E-86.0E-09 NeYes $SARTable2-31443D/Q - Bounding - Yes. FSAR Table 2.3-212
m-2 (Site provides Site Boundary and nearest milk cow prewides-long term
" Boundary; dispersion estimate D/Q values greaterless than or equal to the
0-580.91 miles) . DCD ESBWR site parameter value. The site boundary D/Q value
was calculated at the location resulting in the highest ¥/Q value.
8+E443.8E-10 Yes Therefore, these Unit 3 site characteristic values fall within the
m-2 (Nearest Milk ESBWR site parameter value.
- Cow, 482.38
miles) - -
GGNS COL 12.2-2-A 708.1 E-09 m2 No D/Q Bounding - No. FSAR Table 2.3-212 provides long term
(Nearest dispersion estimate D/Q values (nearest occupied house,
HemeQccupied nearest garden and nearest meat cow) greater than the DCD
House, 8-640.88 ESBWR site parameter value. Per Note (12) of DCD Table 2.0-1,
mile) if a selected site has a D/Q value that exceeds the ESBWR
reference site value, the release concentrations in DCD Table
6-48.1 E-09 m™2 No 12.2-17 would be adjusted proportionate to the change in D/Q to
(Nearest Garden, show the 10 CFR 20 limits are met. As noted above, Table 12.2-
8-830.88 mile) 206 demonstrates that 10 CFR 20 concentration limits are met
4-08.1E-09 E-10 YesNo based on the ESBWR release and Unit 3 meteoroloqy. in

m-2 (Nearest
Meat Cow, 40.88
miles)

addition, for a site selected that exceeds the bounding D/Q
values, the resulting annual average doses must be addressed
to demonstrate that the doses continue to meet the dose
reference values provided in 10 CFR 50 Appendix |, using site-
specific D/Q values. Per DCD COL ltem 12.2-2-A, Section
12.2.2.2 demonstrates that site-specific doses are well within
allowable limits using the higher D/Q site characteristic and the

beunding-£SR composite ESBWR gaseous release source term.
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TABLE 2.0-201 (Sheet 31 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS M WITH UNIT 3 SITE CHARACTERISTICS

Parameter ESBWR Site Unit 3 Site ‘Bounding Comments
Parameter Characteristic Yes/No

(10) Values reported here are actually design criteria rather than site design parameters They are included here because they do not
appear elsewhere in the DCD.

(11) Unit 3 ¢/Q values fall within the ESBWR reference site values. Therefore, the radiological consequences associated with the
controlling DBA meet the dose reference values provided in 10 CFR 50.34(a) and control room operator dose limits provided in General
Design Criterion 19. 4

(12) Value was selected to comply with expected requirements of southeastern coastal locations.

(13) Localized liquefaction potential under other than Seismic Category | structures is addressed per SRP 2.5.4 in Table 2.0-2R.

(14) Settlement values are long-term (post-construction) values except for differential settlement within the foundation mat. The design of

*the foundation mat accommodates immediate and long-term (post-construction) differential settiements after the installation of the
basemat.

15) For the Unit 3 analysis the nearest milk cow is assumed to be at an occupied residence 2.38 miles in the ESE direction; this is based

on occasional milk usage at the location, not commercial production. Qther gathways are evaluated at the nearest occupied house/garden
location at 0.88 miles, or the site boundary at 0.91 miles.

(16) DCD Table 2.0-1 provides individual y/Q and D/Q values for each of three ventilation stacks:

Ventilation Stack 2/Q (s/m3) D/Q (m32)
Reactor/Fuel Building - 3.0E-07 1.0E-08
Turbine Building 2.9E-07 : 6.0E-09
Radwaste Building 2.0E-05 3.0E-08

The smallest of the y/Q and D/Q values, for the Turbine Building vent|lat|on stack, are used as the ESBWR Site Parameter for comgarrson

to the Unit 3 site characteristics.

(17) Distances to receptors are from the circumference of a circle with a radius of 420 ft that conservatlvely encomgasses all three

ventilation stack release locatlons
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GGNS y ' TABLE 2.0-202 (Sheet 6 of 18)
ESPPC3A ’ COMPARISON OF UNIT 3 SITE CHARACTERISTICS TO THE GRAND GULF ESP SITE
‘CHARACTERISTICS
Site Characteristic ESP-002 Site ljnit 3 Site Characteristic Unit 3 Site Bounded
Characteristic Characteristic Yes/No
: : Reference
Short-Term (Accident Release) Atmospheric Dispersion _ ‘
0-2-H %/Q Value @ EAB 5.95x104 s/m3 595x104 s/m3 " SSAR23.4.2 Yes
0-8-H x/Q Value @ LPZ 8.83x105 s/m3 8.83x10°5 s/m3 SSAR2.3.42  The short-term (accident.
: . . release) atmospheric
; } ’ y dispersion site characteristics
8-24-H »/Q Value @ LPZ 6.16x10° s/m3 6.16x10°5 s/m3 SSAR2.3.4.2 are identical to the ESP site
. . . : characteristics. Therefore, the
1-4-Day y/Q Value @ LPZ 2.82x105 s/m3 2.82x%10-5 s/m3 SSAR2.3.4.2 Unit 3 site characteristics fall
- . . ' within the ESP site ‘
4-30-Day /Q Value @ LPZ '9.15%x106 s/m3 9.15%x10°6 s/m3 SSAR2.34.2 characteristics.

Long-Term (Routine Release) Atmospheric Dispersion

~

>~ Annual Average 8.8x106 s/m3 8-85.0%x10€ s/m3 " SSARTable23-
Undepleted/No Decay y/Q ‘ ’ 443FSAR Table
Value @ Site Bogndaly 2.3-212
Annual Average Depleted/ 7.8x10°6 s/m3 7-84.4x10-6 s/m3 SSAR-Table-2-3~
No Decay y/Q Value @ Site 443FSAR Table
Boundary - 2.3-212
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" Therefore, the Unit 3 site
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Yes. The Unit 3 site
characteristic is less than the
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Therefore, the Unit 3 site
characteristic falls within the
ESP site characteristic.
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TABLE 2.0-202 (Sheet 7 of 18)

COMPARISON OF UNIT 3 SITE CHARACTERISTICS TO THE GRAND GULF ESP SITE

CHARACTERISTICS
Site Characteristic ESP-002 Site Unit 3 Site Characteristic Unit 3 Site Bounded
Characteristic Characteristic Yes/No
S Reference
Annual Average D/Q Value 1.2x108 1/m2 4-2x4086_0x10:=2 1/m?2 SSARTable=-3- Yes. The Unit 3 site
@ Site Boundary H3FSAR Table  characteristic is less than the
2.3-212 ESP site characteristic.
Therefore, the Unit 3 site
characteristic falls within the
ESP site characteristic. The
D/Q value was calculated at
b the location on the site

boundary resulting in the
highest »/Q value.

Annual Average 2.2x106 s/m3 224 3x10-6 s/m3 SSARTFable23- No. See GGNS ESP VAR 2.0-

Undepleted/No Decay y/Q H43FSAR Table, 4. See Table 2.0-201 Note 15,

Value @ Nearest Home 2.3-212

Annual Average Depleted/ 1.9%x106 s/m3 4-83.8x10% s/m3 SSARTable23- No.See GGNS ESP VAR 2.0-

No Decay %/Q Value @ $43FSAR Table 4. See Table 2.0-201 Note 15.

Nearest Home 2.3-212

Annual Average D/Q Value 7.0%10°9 1/m?2 708.1x10° 1/m?2 SSAR-Table2-3- No. See GGNS ESP VAR 2.0-

@ Nearest Home ' ' +43FSAR Table 4. See Table 2.0-201 Note 15.

2.3-212
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TABLE 2.0-202 (Sheet 8 of 18)
COMPARISON OF UNIT 3 SITE CHARACTERISTICS TO THE GRAND GULF ESP SITE

CHARACTERISTICS
Site Characteristic | ESP-002 Site Unit 3 Site Characteristic Unit 3 Site Bounded
Characteristic Characteristic Yes/No
: Reference .
Long-Term (Routine Release) Atmospheric Dispersion (cont.)
Annual Average 2.0x106 s/m3 2:04.3x106 s/m3 SSARTable23- Yes
Undepleted/No Decay x/Q 443FSAR Table ,
Value @ Nearest Garden 2.3-212 Fhelong-term-routine-
rolease)-atrespheric-
‘ ’ oot sk
Unit3-cito-ol toristios-fal
thinthe ESPsite.

Annual Averége Depleted/
No Decay x/Q Value @
Nearest Garden

Annual Average D/Q Value
@ Nearest Garden =

Annual Average
Undepleted/No Decay ¢/Q
Value @ Nearest Milk Cow

Annual Average Depleted/
No Decay ¢/Q Value @

. Nearest Milk Cow

1.7x10-8 s/m3
5.4x10° 1/m2

7.0x10-8 s/m3

4.7x108 s/m3

473 8x106 s/m3
6:48.1x109 1/m2

70x4081 0x10-L s/m3

-

4-78.4x108 s/m3

2-40

SSAR-TFable-2-3-

443FSAR Table

2.3-212

SSAR-Table-2-3-
443FSAR Table

characteristies-No. See GGNS
ESP VAR 2.0-4 _See Table
2.0-201 Note 15,

No. See GGNS ESP VAR 2.0-
4. See Table 2.0-201 Note 15.

'No. See GGNS ESP VAR 2.0- »

4. See Table 2.0-201 Note 15.

2.3-212

SSARTable-2-3-
443FSAR Table
2.3-212

. SSAR-TFable2-3-
443FSAR Table

2.3-212

No. See GGNS ESP VAR 2.0-
4. See Table 2.0-201 Note 15,

No.See GGNS ESP VAR 2.0-
4 _See Table 2.0-201 Noteh15.
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GGNS _ TABLE 2.0-202 (Sheet 9 of 18)
ESPPC 3.A COMPARISON OF UNIT 3 SITE CHARACTERISTICS TO THE GRAND GULF ESP SITE
CHARACTERISTICS
Site Characteristic ESP-002 Site Unit 3 Site Characteristic Unit 3 Site Bounded
Characteristic _ Characteristic Yes/No
Reference
Long-Term (Routine Release) Atmospheric Dispersion (cont.) .
GGNS ESP  ~ Annual Average D/Q Value 8.7x10-1t 1/m?2 87x40+13 8x10:10 1/m2 SSARTable-23- No. See GGNS ESP VAR 2.0-
VAR 2.04 @ Nearest Milk Cow 443FSAR Table . See Table 2.0-201 Note 15.
2.3-212
GGNS ESP Annual Average 1.4x107 s/m3 © 3-4x340*4.3x1025 s/m3 SSAR-Table23- No. See GGNS ESP VAR 2.0-
VAR 2.0-4 Undepleted/No Decay /Q 443FSAR Table. 4. See Table 2.0-201 Note 15.
Value @ Nearest Meat Cow . , 2.3-212
GGNS ESP Annual Average Depleted/ 1.1x107 s/m3 14403 .8x10:8 s/m3 SSARTFable23- ¥es
VAR 2.04 No Decay y/Q Value @ 443FSAR Table
" Nearest Meat Cow 2.3-212 Fhe-long-term-routine-

rolease)-atmospheric-
characteristics-N0. See GGNS
ESP VAR 2.0-4. See Table
2.0-201 Note 15.

GGNS ESP Annual Average D/Q Value 4.0x10-10 1/m?2 4-0x45-408 1x10-2 1/m?2 SSARTable23- No. See GGNS ESP VAR 2.0-

VAR2.0-4 @ Nearest Meat Cow 443ESAR Table 4. See Table 2.0-201 Note 15. .
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GGNS COL
2.0-8-A

the roof to no more than an average depth of 100 mm (4 in.) during PMWP
conditions. ‘

Based on the roof drainage system design capability to limit rainfall accumulation
to an average depth of 4 inches water, the equivalent average pressure loading
from the PMWP event is 20.8 Ibf/ft2. The maximum ground snow load is 6.1 Ibf/ft2
as reported in SSAR Section 2.3.1.2.4. The roof design live load from antecedent
snowpack represents a 100-year return ground snow load that on the roof of each
safety-related building is taken as 60% of that value, based on exposure and
thermal conditions, per the ASCE 7 Commentary in DCD Reference 2.0-2..
Therefore, the roof snow load from the antecedent snowpack is no more than 3.7
Ibf/ft2 for any Unit 3 safety-related building. Because precipitation during a PMWP
event is liquid at the Grand Gulf site, the total roof loading includes an additional
rain-on-snow surcharge to account for liquid flowing through the 100-year »
snowpack. Per Section 7.10 of ASCE 7, 5 Ibf/ft2 accounts for the rain-on-snow
surcharge. Therefore, the maximum total load (snowpack plus rain) to be used for
the extreme winter precipitation load for roof structural design purposes on a Unit
3 safety-related building is: (3.7 + 20.8 + 5) or 29.5 Ibf/ft2, less than half of the
ESBWR standard plant design roof load of 60 Ibf/ft2 (DCD Table 2.0-1).

2.3.2 LOCAL METEOROLOGY

ESP COL Action Item 2.3-1 states that a COL or CP applicant should evaluate
interaction between the existing meteorological tower and the proposed facility's
cooling towers. The following supplements to Section 2.3.2.2 provide the results
of this COL Action ltem 2.3-1 evaluation.

Add the following subheading after Section 2.3.2.2 heading:
General

Add the following subheading after the second and before the third paragraph:

. N\
Facility Construction.and Structure Influences

Add the foIIO\;ving text after the third paragraph:

The main 50 meter meteorological tower base is approximately 156 ft. msl as
indicated in SSAR Section 2.3.3.2. The major Unit 3 structures in the vicinity of the
meteorological tower are the Unit 3 turbine building, and the reactor
buildingsbuilding, the-offgas-staek and the natural draft cooling tower (NDCT). The
550 ft. tall NDCT is located approximately 2600 ft. south of the meteorological
tower with its base at elevation 157 ft. msl (Figure 2.4.1-201). The Unit 3 turbine
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and reactor buildings and-theplant-stack-are sited on a grade of 133.5 ft. msl
south-southeast of the meteorological tower at a distance of approximately 3200
ft. from the meteorological tower (Figure 2.4.1-201).

RG 1.23, Revision 1, indicates that a meteorological tower located at 10-building-
heights horizontal distance downwind will not have adverse building wake effects
exerted by the structure. The height of the turbine building is approximately 162 ft.
above grade (DCD Figure 1.2-19) and the reactor building is approximately 157 ft.
above grade (DCD Figure 1.2-11). Site grade at the location of these structures is
133.5 ft. msl. Therefore, the zone of turbulent flow created by the turbine building
will be limited to approximately 1620 ft. (10 building heights) downwind. Thus, the
Unit 3 turbine building or reactor building will not adversely affect the

measurements taken at the prlmary tower iFhe-pl-aﬂt-etaek-is-a-neﬁew—eytmdﬂeat-

The 10-building-height distance of separation guidance is usually applied to
square- or rectangular-shaped structures or objects. A round structure will
produce a downwind wake zone that is shorter than a square or rectangular
structure or object. The downwind region of adverse influence of a hyperbolically-
shaped, natural-draft cooling tower is estimated to be approximately five times the
width of the tower at the top of the structure (Reference 2.3-201).

The NDCT is approximately 550 ft. high, with a diameter of 262 ft. at the top.
Based on the EPA guidance for this type of structure and the diameter at its top,
the outermost boundary of influence that will be exerted by the NDCT is estimated
to be approximately 1315 ft. This distance is much shorter than the physical
separation of the cooling tower from the meteorological tower (i.e., approximately
2600 ft.). Therefore, the natural-draft cooling towers will not adversely affect
measurements made at the primary meteorological tower. Similarly, other
structures in the vicinity of the primary meteorological tower have been evaluated
as having no adverse effect on the measurements taken at the tower.

Winds blow predominantly from the north-northeast at the site; winds at the 33 ft.
.elevation blow from the south an average of approximately 7.6 percent of the
time, from the south-southeast an average of approximately 7.4 percent of the
time, and from the south-southwest approximately 5.1 percent of the time (see
SSAR Tables 2.3-32 through 2.3-43). Wake effects from the cooling tower and
powerblock structures will have some influence on the local air flow immediately
downwind of the structures. However, considering the frequency of winds blowing
toward the meteorological tower, the distance of the plant structures from the
meteorological tower.and the shape of the plant structures, the effect on the-
meteorological measurements would be minimal and the data taken at the
meteorological tower will be representative of the site.
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235 LONG TERM DIFFUSION ESTIMATES

Finally, the ARCON96 code default values are used for the “hours in averages”
and “minimum number of hours” parameters in accordance with RG 1.194, Table
A-2. The ARCON96 parameters are summarized in Tables 2.3-202 and 2.3-203.

2.3433 Results

The x/Q values for each source-receptor pair are shown in Tables 2.3-204 through
2.3-207. The site-specific x/Qs are less than the corresponding DCD values (see -
Table 2.0-201).

Dispersion factors are required so that the doses from a Unit 1 accident on Unit 3
operators may be calculated. The cross-unit x/Q values are conservatively based
on a simple point source model. A distance of 350 m between Unit 1 and Unit 3 is
conservatively assumed (actual distance is approximately 400 m). The release
height and receptor height are both assumed to be 10 m. The results are
presented in Table 2.3-208. The calculated results, as well as the results with a
“safety factor” of 1.5, are presented. The “safety factor” is used to account for any
variations in release locations. ' :

2344 INGRESS/EGRESS DIFFUSION ESTIMATES

For the purposes of evaluating dose to personnel for control room ingress and
egress, the atmospheric dlspersmn coefficients calculated at the unfiltered CB
louver intake are used

ESP COL Action ltem 2.3-3 states that a COL or CP applicant should confirm
specific release point characteristics and locations of potential receptors for
routine release dose computations. This action item requires verification that the

_specific release point characteristics (e.g., release height and building wake

dimensions) and specific locations of receptors of interest (e.g., distance and
direction to nearest home, garden, meat animal, and milk animal) used to
generate the SSAR long-term (routine release) atmospheric dispersion site
characteristics bound the actual values provided at the COL or CP stage. Fhe-

fellewing-information-added-te-SSAR Sections 2.3.5.2 and 2.3.5.3 and SSAR

Tables 2.3-143 through 2.3-146 are superseded by the following to
addressesaddress the ESP COL action item_and the ESBWR plant desian

attributes.
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2.35.2 Calculation Methodology and Assumptions

The XOQDOQ Computer Program (NUREG/CR-2919) which implements the

assumptions outlined in Regulatory Guide 1.111, “Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine Release
from Light-Water-Cooled Reactors” developed by the USNRC _is used to generate
the annual average relative concentration, x/Q, and annual average relative
deposition, D/Q. Values of x/Q and D/Q are determined at points of potential
maximum concentration, outside the site boundary, at points of maximum
individual exposure and at points within a radial grid of sixteen 22 1/2 degree
sectors and extending to a distance of 50 miles. Radioactive decay and dry
deposition are considered.

Meteorological data for the period from 2002 through 2003 is used. and
conservative receptor locations are determined from the locations given in the
GGNS land use census (References 2.3-203 and'2.3-204). Hourly meteorological
data is used in the development of joint frequency distributions. in hours, of wind
direction and wind speed by atmospheric stability class. The wind speed
categories used are consistent with the short-term (accident) diffusion x/Q
calculation. Calms are distributed as the first wind speed class.

Joint frequency distribution tables are developed from the hourly meteorological
data with the assumption that if data required as input to the XOQDOQ program
(i.e., lower level wind direction and wind speed. and temperature differential as
opposed to upper level wind direction and wind speed) is missing from the hourly
data record, all data for that hour is discarded. This assumption maximizes the
data being included in the calculation of the x/Q and D/Q values.

The analysis assumes a release boundary as the circumference of a circle with a
radius of 420 ft (128 m) which conservatively encompasses all potential release
locations for GGNS Unit 3. This release boundary is used to determine the

distances to the site boundary and the offsite receptors. At grdund level locations
beyond several miles from the plant, the annual average concentration of effluents

are essentially independent of release mode; however, for ground level
concentrations within a few miles, the release mode is very important. Gaseous
effluents released from tall stacks generally produce peak ground-level air
concentrations near or beyond the site boundary. Near ground level releases
usually produce concentrations that décrease from the release point to all
locations downwind. Guidance for selection of the release mode is provided in

Regulatory Guide 1.111. In general, in order for an elevated release to be
assumed, either the release height must be at least twice the height of adjacent
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buildings or detailed information i’nust be known about the wind speed at the
height of the release. For this analysis, routine releases from Unit 3 are
conservatively modeled as ground level releases. '

Building cross-sectional area and building height are used in calculation of
building wake effects. Regulatory Guide 1.111 identifies the tallest adjacent
building, in many cases the reactor building. as appropriate for use. A
conservative building cross-section area of 2000 m2 and a building height of 48-m
are used in the analysis.

Consistent with Regulatory Guide 1.111 regarding radiological impact evaluations,
radioactive decay and deposition are considered. For conservative estimates of
radioactive decay, an overall half-life of 2.26 days is acceptable for short-lived
noble gases and a half-life of 8 days for all iodines released to the atmosphere is
used. At sites where there is not a well defined rainy season associated with a
local grazing season, wet deposition does not have a significant impact. In
addition, the dry deposition rate of noble gases is so slow that the depletion is
negligible within 50 miles. Therefore, in this analysis only the effects of dry
deposition of iodines are considered. The calculation results with and: without
consideration of dry deposition are identified in Tables 2.3-212 through 2.3-216 as

14

‘depleted” and “undepleted.” respectively.

No terrain recirculation factor is applied. This is consistent with the GGNS position
on Requlatory Guide 1.111 as stated in the UFSAR (Section 3A) (Reference 2.3-
205). This regulatory position states that since the meteorological data does not
show any conclusive or systematic up and down or cross valley flow it would be
inappropriate to apply recirculation factors as indicated in Regulatory Guide 1.111.

Receptor locations for the Grand Gulf site are evaluated as specified in NUREG-

- 1555 which states: “y/ d/or D/Q at points of potential maximum_concentration
outside the site boundary. at points of maximum individual exposure, and at points
within a radial grid of sixteen 22 1/2 degree sectors (centered on true north. north-
northeast, northeast, etc.) and extending to a distance of 80 km (50 mi) from the
station. A set of data points should be located within each sector at increments of
0.4 km (0.25 mi) to a distance of 1.6 km (1 mi) from the plant, at increments of 0.8 '

km (0.5 mi) fromn a distance of 1.6 km (1 mi) to 8 km (5 mi), at increments of 4 km

(2.5 mi) from a distance of 8 km (5 mi) to 16 km(10 mi), and at increments of 8 km

5 mi) thereafter to a distance of 80 km (50 mi). Estimates of ¥/Q (undecayed and
undepleted; depleted for radiciodines) and D/Q radioiodines and particulates
should be provided -at each of these grid points.” This is consistent with the
guidance of NUREG-0800 (Section 2.3.5.2) and Regulatory Guide 1.206 (Section
2.352). _

2.3.5.3 - Results

Results of the analysis, based upon 2 years df data coliected on site, are
presented in Tables 2.3-212 through 2.3-217,
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TABLE 2.3-212 (Sheet 1 of 5)
ANNUAL AVERAGE y/Q AND D/Q
(DATA PERIOD 2002 - 2003)

1UQ 1Q 1Q Q
2.26 Day 8.00 Day
, No Decay NoDecay  'Decay Decay '

Distance Distance Undepleted Depleted Undepleted Depleted D/Q
Receptor Locationt  Sector (miles)  (meters)  (sec/m3) (sec/m®) (sec/m?) (sec/m3) (m2)
Site Boundary S 0.72 1159 1.7E-06 - 1.5E-06 1.7E-06 1.5E-06 7.9E-09
Site Boundary SSW 1.51 2430 9.2E-07 7.8E-07 9.1E-07 7.8E-07 2.3E-09
Site Boundary SW 1.17 1883 2.8E-06 2.4E-06 2.8E-06 2.4E-06 5.0E-09
Site Boundary WSWwW 0.91 1465 5.0E-06 4.4E--06 5.0E-06 4.4E-06 . 6.0E-09
Site Boundé[y w 1.17 1883 ' 3.4E-06 2.9E-06 3.3E-06 2.9E-06 3.7E-09
Site Boundary - WNW 1.08 1738 2.5E-06 2.2E-06 2.5E-06 2.1E-06 3.8E-09
Site Boundary NW 1.23 1979 1.4E-06 1.2E-06 1.4E-06 1.2E-06 —3.6E-09
Site Boundary NNW 1.76 2832 5.9E-07 4 9E-Q7 5.8E-07 4 9E-07 - 1.7E-09
Site Boundary N 0.74 1191 2.0E-06 1.8E-06 2.0E-06 1.8E-06 7.8E-09
Site Bounda[y NNE 0;63 1014 1.7E-06 1.5E-06 1.6E-06 1.5E-06 7.1E-09

Site Boundary NE 0.57 917 1.3E-06 1.1E-06 1.3E-06 1.1E-06

6.3E-09
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TABLE 2.3-212 (Sheet 2 of 5)

ANNUAL AVERAGE y/Q AND D/Q

(DATA PERIOD 2002 - 2003)

xQ xQ xQ $Q
226 Day  8.00Day
No Decay No Decay Decay Decay

o Distance Distance Undepleted Depleted Undepleted Depleted DQ

Receptor Locationl ~ Sector  (miles) (meters) (sec/m®  (secm®)  (sec/m®)  (sec/m?) (M)
Site Boundary ENE 0.61 982 M 1.2E-06 1.3E-06. 1.2E-06 5.8E-09
Site Boundary E 0.72 1159 7.8E-07 6.9E-07 7.7E-07 6.9E-07 3.7E-09
Site Boundary ESE 0.68 1094 7.1E-07 6.3E-07 7.0E-07 6.3E-07 3.3E-09
Site Boundary SE 0.69 1110 7.7E-07 6.9E-07 7.6E-07 6.8E-07 3.1E-09
Site Boundary SSE 0.72 1159 - 1.2E-06 1.0E-06 ‘ 1.2E-06 1.0E-06 6.3E-09
GARDEN S 3.29 5295 1.8E-07 1.4E-07 1.7E-07 1.4E-07 5.7E-10
GARDEN SSw 2.29 3685 5.1E-07 4.2E-07 5.0E-07 4.2E-07 1.1E-09
GARDEN SW 0.88 1416 4.3E-06 3.8E-06 4.3E-06 3.8E-06 8.1E-09
-GARDEN NNW 1.16 1867 1.1E-06 9.3E-07 1.1E-06 9.‘2E-O7 3.4E-09
GARDEN N 15 2414 6.9E-07 5.9E-07 6.9E-07 5.9E-07 2.3E-09
GARDEN NNE 1.35 2173 5.3E-07 4.6E-07 5.3E-07 4.6E-07 2.0E-Oé
GARDEN NE 0.62 998 1.1E-06 9.9E-07 1.1E-06 9.9E-07  5.5E-09
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TABLE 2.3-212 (Sheet 3 of §)
ANNUAL AVERAGE x/Q AND D/Q
(DATA PERIOD 2002 - 2003)

226 Day  8.00 Day
No Decay No Decay Decay Decay

Distance Distance Yndepleted Depleted Undepleted Depleted DIQ
Receptor Locationl  Sector  (miles) (meters) (sec/m®)  (sec/m®) (sec/m®  (sec/m®) (m3
GARDEN .ENE 2.69 4329 1.5E-07 1.2E-07 1.5E-07 1.2E-07 4.5E-10
GARDEN E 0.99 1593 47E-07 - 4.2E-07 4.7E-07 4 1E-07 2.2E-09
GARDEN ESE 2.38 3830 1.0E-07 8.4E-08 1.0E-07 8.4E-08 3.8E-10
GARDEN SE 3.98 6405 5.5E-08 4.2E-08 5.4E-08 42E-08  1.5E-10
GARDEN - SSE 1.24 1996 5.0E-07 4.3E-07 5:OE-O7 4.3E-07 2.5E-09
OCCUPIED HOUSE S 3.29 5295 1.8E-07 1.4E-07 1.7E-07 1.4E-07 5.7E-10
OCCUPIED HOUSE = SSW 2.29 3685 5.1E-07 4.2E-07 | 5.0E-07 4.2E-07 1.1E-09
OCCUPIED HOUSE Sw 0.88 © 1416 4.3E-06 3.8E-06 43E-06  3.8E-06 8.1E-09
OCCUPIED HOUSE M_V 0.82 1320 1.86E-06 @ 1.6E-06 1.8E-06 1.6E-06 6.2E-09
- OCCUPIED HOUSE N 0.73 1175 2.0E-06 1.8E-06 2.0E-06 18E-06  7.9E-09
OCCUPIED HOUSE  NNE 0.65 1046 1.6E-06 1.4E-06 1.6E-06 1.4E-06 6.8E-09
OCCUPIED HOUSE NE 0.62 998 1.1E-06 - 9.9E-07 1.1E-06 9.9E-07 5.5E-09
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TABLE 2.3-212 (Sheet 4 of 5)
ANNUAL AVERAGE x/Q AND D/Q
(DATA PERIOD 2002 - 2003)

*Q xQ xQ xQ
: 2.26 Day 8.00 Day
- No Decay No Decay Decay Decay
Distance Distance Undepleted Depleted Undepleted Depleted DR
Receptor Locationl  Sector  (miles) (meters) (sec/m3) (sec/m>) (sec/m?) (sec/m®) (m-2)
OCCUPIED HOUSE ENE 2.56 4120 1.6E-07 1.3E-07 1.6E-07 1.3E-07 4 SE-10
OCCUPIED HOUSE E 0.99 1593 4 7E-07 4.2E-07 4 7E-07 4 1E-07 2.2E-09
OCCUPIED HOUSE ESE 2.38 3830 1.0E-07 8.4E-08 1.0E-07 8.4E-08 3.8E-10
OCCUPIED HOUSE SE 2.27 3653 1.3E-07 1.0E-07 1.2E-07 1.0E-07 4 0E-10
OCCUPIED HOUSE SSE 1.28 2060 4 8E-07 4.1E-07 4 8E-07 . 4 1E-07 2.4E-09
UNOCCUPIED :
HOUSE w 1.37 205 2. 7E-06 ~2.3E-06 2.7E-06 2.3E-06 2.8E-09
/ _
UNOCCUPIED
HOUSE VWNW 452 7274 3.8E-07 2.8E-07 3.6E-07 2.8E-07 3.1E-10
UNOCCUPIED ,
HOUSE NW 3.17 5102 3.8E-07 3.0E-07 3.8E-07 3.0E-07 6.9E-10
UNOCCUPIED ~
HOUSE N 0.69 1110 2.2E-06 2.0E-06 2.2E-06 2.0E-06 8.7E-09
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Grand Gulf Nuclear Station, Unit 3

COL Application
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TABLE 2.3-212 (Sheet 5 of 5)

ANNUAL AVERAGE x/Q AND D/Q

(DATA PERIOD 2002 - 2003)

xQ $Q xQ x/Q
2.26 Day 8.00 Day

No Decay - No Decay Decay Decay
_ Distance Distance Undepleted Depleted Undepleted Depleted DIQ
Receptor Location] ~ Sector  (miles) (meters) (sec/m®  (sec/m®  (sec/m®) = (sec/m®) (m2)

UNOCCUPIED ‘ ‘ ’

HOUSE E 0.94 1513 5.1E-07 4.5E-07 5.1E-07 4.5E-07 2.4E-09

UNOCCUPIED .
HOUSE SE 2.11 3396 1.4E-07 1.2E-07 . 1.4E-07 1.2E-07 4.5E-10

UNOCCUPIED - :
HOUSE SSE 1.28 060 4.8E-07 4.1E-07 4.8E-07 4.1E-07 2.4E-09
NOTE:

1. For the Unit 3 analysis the nearest milk cow is assumed to be at an occupied residence 2.38 miles in the ESE

direction; this is based on occasional milk usage at the location, not commercial production. Other pathways are
evaluated at the nearest occupied house/garden location at 0.88 miles, or the site boundary at 0.91 miles.
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GGNS ESP COL 2.3-3 TABLE 2.3-213 (Sheet 1 of 3)
- ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q
(NO DECAY, UNDEPLETED) '

RADWASTE BUILDING VENT® NO DECAY, UNDEPLETED

ANNUAL AVERAGE CHI/Q (SEC/METER-CUBED) DISTANCE IN MILES FROM THE SITE

SECTOR 0.250 0.500 0.750 1.000 . 1.500 © 2.000 2.500 3.000 3.500 4.000 4‘500
S 8703E-06 2975E-06 1.590E-06 1.025E-06 S5.589E-07 3.649E-07 2.626E-07 2.01 0?-07 1.605E-07 1.322E-07 1.114E-07
SSW 1.435E-05 4.744E-06 2.551E-06 1.664E-06 9291E-07 6.175E-07 4.504E-07 3.485E-07 2.808E-07 2.331E-07 1.979E-07
sw 3.465E-05 1.070E-05 5.508E-06 3.546E-06 2.031 E-dG 1.385E-06  1.030E-06 8.097E-07 6.610E-07  5.548E-07 4.756E-07
WSW 4503E-05 1.353E-05 6.812E-06 4.354E-06 2.526E-06 1.743E-06 1.308E-06 1.035E-06 8.502E-07 7.170E-07 6.172E-07
w 4315E-05  1.299E-05 6.567&—06 4208E-06 2439E-06 1.681E-06 1.261E-06 9.971 E-d? 8.182E-07 6.896E-07 5.934E-07
WNW 2.751E-05 8.420E-06 4.316E-06 2776E:06 1.596E-06 1.092E-06 8.141E-07 6.410E-07 5241E-07 4.405E-07 3.780E-07
NW 1.720E-05 S5.579E-06 2978E-06 1.942E-06 1.090E-06 7.278E-07 5.329E-07 4.136E-07 3.341E-07 "2779E-07 2.364E-07
NNW 1.118E-05 3.739E-06 2.029E-06 1.327E-06 7.373E-07 4.874E-07 3.541E-07 2.730E-07 2.194E-07 1.817E-07 1.539E-07
N 1.030E-05 3.543E-06 1.934E-06 1.268E-06 6.924E-07 4.546E-07 3.286E-07 2.524E-07 2.021E-07 1.669E-07 1.410E-07
NNE 6.801E-06 2.336E-06 1.277E-06 8.333E-07 - 4.575E-07 2995E-07 2.159E-07 1.655E-07 1.323E-07 1.090E-07 9.199E-08
NE 4555E-06 1541E-06 8.268E-07 5337E-07 2900E-07 1.885E-07 1.352E-07 1.032E-07 8.226E-08 6.762E-08 5.692E-08
ENE 5581E-06 1.8653E-06 9.864E-07 6.372E-07 3.485E-07 2.280E-07 1.643E-07 1.25QE-07 1 D06E-07 8.297E-08 7.002E-08
E 4168E-06 1.384E-06 7.292E-07 4.666E-07 2532E-07 1.648E-07 1.183E-07 9.043E-08 7.212E-08 5.934E-08 4.999E-08
ESE 3.383E-068 1.142E-06 6.069E-07 3.894E-07 2083E-07 1.350E-07 9.623E-08 7.309E-08  5.799E-08 ' 4749E-08  3.985E-08
SE 3.755E-06 1.270E-06 6.721E-07 4.304E-07 2.334E-07 1.519E-07 1 090E-07 8.328E-08 6.639E-08 5460E-08 4.598E-08
SSE 6.013E-06 2051E-06 1.092E-06 6.996E:07 3.764E-07 2431E-07 1 735E-07 1.319E-07 1 .047E>-07 8.579E-08 7.201E-08
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TABLE 2.3-213 (Sheet 2 of 3)

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q

(NO DECAY, UNDEPLETED)

RADWASTE BUILDING VENT! NO DECAY, UNDEPLETED
DISTANCE IN MILES FROM THE SITE

ANNUAL AVERAGE CHI/Q (SEC/METER-CUBED)

15.000

SECTOR 5.000 7.500 10.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000
S 9571E-08 5.361E-08 3569F-08 2025E-08 1.362E-08 - 1.004E-08 7.832E-089 6.357E-09 S5.310E-09 4.532E-09 3.936E-09
SSW 1.710E-07 9.793E-08 6.619E-08 3.833E-08 2613E-08 1.945E-08 1.530E-08 1.250E-08 1 .050E-08 9.005E-09  7.853E-09
SwW 4146E-07 2453E-07 1.696E-07 1.013E-07 7.055E-08 5.337E-08 4.254E-08 3.514E-08 2.980E-08 2.578E-08 2.265E-08
WSW S.399E-07 3.237E-07 2.258E-07 1.365E-07 9.576E-08 7.287E-08 5.835E-08 4.839E-08 4.116E-08 3571E-08 3.145E-08
w S.1 89 E-07 3.06E-07 2164E-07 1306E-07 Q.157E-08 - 6.962E-08 5.572E-08 4.618E-08 3.927E-08 3.405E-08  2.998E-08
WNW - 3.298E-07 1.958E-07 . 1.357E-07 8.133E-08 5675E-08 4.300E-08 3.431E-08 2.838E-08 2.408E-08 2.085E-08 1.833E-08
NW 2.047E-07 1.181E-07 8.022E-08 4.679E-08 3.205E-08 2.394E-08  1.889E-08 1.547E-08 1.303E-08 1.120E-08 9.781E-09
NNW 1.327E-07 7.548E-08 5.077E-08 2919E-08 1979E-08 1.467E-08 1.150E-08 9.373E-03 7.853E-09 6.722E-09  5.850E-09
N 1.213E-07 6.842E-08 4.575E-08 é.GOQE-OB 1.759E-08 1.299E-08 1.014E-08 8.240E-09 6.886E-09 5.880E-09 5.107E-09
NNE ) 7.907E-08  4437E-08 2956E-08 1.676E-08 1 .1‘26;E-08 8284E-09 6.455E-09 5.231E-09 4.363E-09 3.719E-09 3.225E-09
NE 4884E08 2725E-08 1.809E-08 1.022E-08 6.860E-09 5.046E-09 3.931E-09 3.‘.| 86E-09 2.658E-09 2.267E-09 1.966E-09
ENE 6.021E-08 3.389E-b8 2.264E-08 1.291E-08 8.720E-09 6.446E-09 5.043E-09 4.102FE-09 3.432F-09 2935E-09 2.552E-09
E 4.293E-08 2.405E-08 1601E-08 9.103E-09 ©6.143E-09 4.540E-09 _ 3.561E-09 2.888E-09 2417E-09 2067E-09 1.798E-09
’ ESE 3.410E-08 1.882E-08 1.240E-08 6952E-09 4.652E-09 - 3.414E-09 2656E-09 2.150E-09 1.762E-09 1.526E-09  1.323E-09
SE 3.947E-08 2.206E-08 1.467E-08 ,8.316E-09 S5.597E-09 4.127E-09 3.223E-09 2618E-09 2.188E-09 1869E-09 1.624E-09
SSE 6.164E-08 3.408E-08 2.248E-08 1.260E-08 8427E-09 6.180E-09 4.805E-09 3.887E-09 '3.238E-09 2.758E-09 2.3%0FE-09
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GGNS ESP COL 2.3-3 . : TABLE 2.3-213 (Sheet 3 of 3)
ANNUAL AVERAGE RELATIVE CONCENTRATION, %/Q
(NO DECAY, UNDEPLETED) .

RADWASTE BUILDING VENT®! NO DECAY, UNDEPLETED

CHI/Q (SEC/METER-CUBED) FOR EACH SEGMENT SEGMENT BOUNDARIES IN MILES FROM THE SITE
RIRECTIONERON 51 12 2:3 34 as 510 1020 2030 3040 4050

S 1.647E-06 5.762E-07 2.653E-07 1.613E-07 1.117E-07 S5.500E-08 - 2.073E-08 1.011E-08 6.379E-09 4.542E-09

SSW ' 2.644E-06 9.540E-07 4.542E-07 2.820E-07 1.984E-07 1.001 é-07 3.910E-08 1.957E-08 1.254E-08 9.020E-09

SW 5.791E-06 2.081E-06 1.037E-06 6.630E-07 4.765E-07 2.493E-07 1.028E-07 5.362E-08 3.522E-08 2.581E-08

.ﬂv 7.212E-06 2.584E-06 1.315E-06 8.524E-07 6.182E-07 3.282E-07 1.382E-07 >7.31 7E-08 4.848E-08 3.575E-08

W 6.946E-06 2.495E-06 1.267E-06 8.203E-07 5.943E-o7 3.150E-07 1.323E-07 -~ 6.991E-08 » 4.627E-08 3.409E-08

WNW 4.546E-06 = 1.634E-06 = 8.190E-07 5.257E-07 3.787E-07 1.989E-07 8.249E-08 4.319E-08 . 2.844E-08 2.087E-08

NwW 3.095E-06 1.118E-06 5.371E-07 3.354E-07 2.370E-07 1.205E-07 4.767E-08 2.408E-08 1.552E-08 1.121E-08

NNW 2.097E-06 7.573E-07 3.572E-07 2.203E-07 1.543E-07 7.722E-08 2.981E-08 1.477E-08 9.403E-09 6.734E-09

_.N . 1.991E-06 7.125E-07 3.317E-07 2.030E-07 1.414E-07 7.011E-08 2.668E-08 1.308E-08 8.268E-09 5.892E-09

NNE 1.315E-06 4.708E-07 2.180E-07 1.329E-07 9.225E-08 . 4.550E-08 1.716E-08 8.346E-09 5.250E-09 3.727E-09.

NE 8.553E-07 2.991E-07 1.367E-07 8.268E-08 5.709E-08 2‘797~E-(‘)8 1 .048E-QB . 5.084E-09 3.198E-09 2.272E-09

ENE 1.024E-06 - 3.591E-07 1.659E-07 1.011E-07 7.022E-08 3.474E-08 1.321E-08 6.491E-09 - 4.116E-09 2.941E-09

E 7.580E-07 2.613E-07 1.196E-07 7.248E-08 5.015E-08 2.467E-08 9.323E-03 4.572E-09 2.898E-09 2.071E-09

ESE 6.290E-07 2.163E-07 9.731E-08 5.830E-08 3.998E-08 1.936E-08 7.141E-09 3.441E-09 2.158E-09 1.530E-09

SE 6.976E-07 2.410E-07 1.102E-07 6.673E-08 4.613E-08 2.265E-08 8.519E-09 4.1 58E-Q9 2.627E-09 1.872E-09

SSE 1.131E-06 3.890E-07 1.754E-07 1.053E-07 7.225E-08 3.505E-08 1.294E-08 6.229FE-09 3.802E-09 2.764E-09

1. The ESBWR has three ventilation stacks, which are comprised of building stacks for the Reactor Building/Fuel Building, Radwaste Building, and Turbine Building (DCD -
Appendix 2A). For conservatism, the height of the lowest ventilation stack, which'is located at the Radwaste Building, is used in the analysis. The analysis assumes a
circular boundary of 420 ft radius, that encompasses all three release locations, for routine releases.
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_ Grand Gulf Nuclear Station, Unit 3
. _ ‘ COL Application )
' Part 2, FSAR
GGNS ESP COL 2.3-3 ' ' : TABLE 2.3-214 (Sheet 1 of 3)

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q
(NO DECAY, DEPLETED)

* RADWASTE BUILDING VENT®) NO DECAY, DEPLETED

ANNUAL AVER;AGE CHI/Q (SEC/METER-CUBED) _~ DISTANCE IN MILES FROM THE SITE

SECTOR m 0.500 M 1.000 '1.500 2.000 2.500 3.000  3.500 4.000 4.500
] ' 8.099E-06 2.706E-06 1.417E-06 8.971E-07 4.747E-07 3.022E-07 2127E-07 1.597E-07 1.252E-07 1.014E-07 = 8.424E-08
M, 1.335E-05 4.315E-06 2.273E-06 1.457E-06 7.891 E-O% 5.113E-07 3.649E-07 2.768E-07 2.191E-07 1.789E-07 1.496E-07
SW 3.224E-05 9.736E-06 4.908E-06 3.104E-06 1.725E-06 1.147E-06 8.345E-07 6.431E-07 S5.158E-07 4.259E-07 3.586E-07
Wsw 4.‘1 91E-06 1 .230E-.05 6.070E-06 3.811E-06 2.145E-06 1.443E-06 1.060E-06 8.225E-07 6.634E-07 5.504E-d7 - 4.667E-07
w 4015E-05 1.182E-05 5.852E-06 3.683E:06 2071E-06 1.392E-08 1.021E-08 7.920E-07 6.384E-07 5.294E-07 4.487E-07
WNW 2560E-05 7.666E-06 3.846E-06 2.430E-06 . 1.356E-06 9.042E-07 6.595E-07 5.092E-07 4.090E-07 3.381E-07 2.858E-07
NW 1.600E-05 - 5.074E-06'\ 2.654E-0% 1.700E-06 9255E-07  6.026E-07 4316E-07 3.285E-07 2807E-07 2.134E-07 1.788E-07
NNW 1.041E-05 3.400E-06 ~1.808E-06 1.162E-06 6.261E-07 4.036E-07 2868E-07 2169E-07 1.712E-07 1.394E07 1.163E-07
N 9.588E-06 3.223E-06 ' 1.724E-06  1.101E-06 5.880E—07 3.765E-07 2.662E-07 2.005E-07 ~ 1.577E-07 1.281E-07 1.066E-07
NNE 6.329E-06 2.125E-06 1.138E-06 7.294E-07 3.885E-07 2480E-07 1.749E-07 -1.314E-07 1.032E-07 8.370E-08 6.955E-08
NE 4.239E-06  1.402E-06 7.3685-07 4.672E-07‘ 2463E-07 1.561E:07 1.096E-07 8.201E-08 6419E-08 5191E-08 4.303E-08
ENE \ 5194E-06 1.686E-068 B8.790E-07 5.577E-07 2960E-07 1.888E-07 1.331E-07 1.000E-07 7.854E-08 6.369E-08 5.294E-08
E 3879E-06 1.259E-06 6.498E-07 4.085E-07 2150E-07 - 1.365E-07 9.586E-08 7.183E-08 5.628E-08 4,555E-08 3.780E-08
ESE 3.148E-06 1.038E-06 5.408E-07 3.400E-07 1.778E-07 1.11 8E—07 7.795E-08 S5.806E-08 4.525E-08 3.646E-08 3.013E-08
) SE 3.494E-06 1.155E-06 5.989E-07 3.768E-07 1.982E-07 1.258E-07 8.832E-08 6.615E-08 5.181E-08 4.191E-08 3.477E-08
SSE 5.596E-06 1.866E-06 9.727E-07 6.124E-07 3.197E-07 2013E-07 1405E-07 1.047E-07 8.169E-08 6.586E-08 5.445E-08
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-

GGNS ESP COL 2.3-3

RADWASTE BUILDING VENT® NO DECAY, DEPLETED

ANNUAL AVERAGE CHI/Q (SEC/METER-CUBED)

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

TABLE 2.3-214 (Sheet 2 of 3)

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q

(NO DECAY, DEPLETED)

DISTANCE IN MILES FROM THE SITE

SECTOR 5.000 7.500 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000

S 7.135E-08 3.780E-08 - 2.398E-08 1.250E-08 7.954E-09 5.554E-09 4.131E-09 3.210E-09 2.575E-09 2.117E-09 ‘1 774E-09
SSw 1.275E-07 6.903E-08  4.447E-08 2.384E-08 1.520E-08 1076E-08 8.068E-09 6310E-08 S5.091E-09 4.205E-09 3.539E-09
SW 3.000E-07 1.720E-07 1.139E-07 6.300E-08 4.120E-08 2953E-08 2.244E-08 1.774E-08 1.445E-08 1.204E-08 1.021E-08
WSW 4.025E-07 2.282E-07 1.517E-07 8487E-08 S5.593E-08 4.032E-08 3.078E-08 2443E-08 1996E-08 1.667E-08 1.417E-08
w 3868E-07 2190E-07 1454E-07 8.122E-08 5.348E-08 3.853E-08 2939E-08 2.332E-08 1.804E-08 1.590E-08 1.351E-08
WNW 2.450E-07 1.380E-07 9.118E-08 5.057E-08 3.314E-08 2379E-08 1810E-08 1433E-08 1.168E-08 9.735E-09 8.260E-Q9
NW 1.526E-07 ‘8.324E-08 5.390E-08 2910E-08 1872E-08 1.325E-08 9.964E-09 7.813E-09 6.317E-09 5.228E-09 4.408E-09
NNW 9.894E-08 5.321E-08 3.411E-08 1.815E-08 1.156E-08 8.120E-09 6.068E-09 4.732E-09 3.808E-09 3.1 39&-09 2.636E-09
N 9.045E-08 4.824E-08 3.073E-08 1.622E-08 1.028E-08 7.186E-09 5.351E-09 4.1 60E-09 3.330E-09 2746E-09 2.302E-09
NNE 5.894E-08 3.128E-08 1 .QBGE-OB 1.042E-08 6.576E-09 4.584E-09 3.404E-09 2641E-09 2.116E-09 1.737E-09  1.454E-09
NE 3.640E-08 1.921E-08 1.215E-08 .6.356E-09 4006E-09 2.792E-09 2.073E-09 1.609E-09 1.289E-09 1.059E-09 8.862E-10
ENE 4.488E-08 2.389E-08 1.521E-08 8.029E-09 S5.093E-09 3567E-09 2660E-09 2071E-09 1665E-09 1.371E-09 1.150E-09
E 3.200E-08 1.695E-08 1.076E-08 5.661E-09 3.588E-09 2.512E-09 1.873E-09 1.458E-09 1.172E-09 9653E-10 8.103E-10
ESE 2.542E-08 1.327E-08 . 8.334E-09 4.323E-09 2717E-09 1.889E-09 1.401E-09 1.085E-09 8688E-10 7.128E-10 5963E-10
SE 2.942!?-08 1 .555E;08 9.855E-09 SA71E-09 3.269E-09 2284E-09 1.700E-09 1.322E-09 1.061E-09 8.726E-10 7.317E-10
SSE 4.595E-08 1.510E-08 7.838E-09 4.921E-09 3.420E-09 2534E-09 1963E-09 1570E-09 1.288E-08 1.077E-09

2.403E-08
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Grand Guilf Nuclear Station, Unit 3
COL Application
Part 2, FSAR
GGNS ESP COL 2.3-3 TABLE 2.3-214 (Sheet 3 of 3)

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q
(NO DECAY, DEPLETED)

RADWASTE BUILDING VENT!) NO DECAY, DEPLETED

CHI/Q (SEC/METER-CUBED) FOR EACH SEGMENT : SEGMENT BOUNDARIES IN MILES FROM THE SITE
DIRECTSISE FROM 51 12 2.3 3.4 45 5.10 1020 2030 3040 40.50
'§ 1.472E-06 4.919E-07 2.154E-07 1.260E-07 8.456E-08 3.911E-08 1.306E-08 5.625E-09 . 3.231E-09 2.125E-09
SSW 2.364E-06 8.140E-07 3.687E-07 2.203E-07 1.501E-07 7110E08 2.461E-08 1.088E-08 6.348E-09 4.221E-09
) SW 5.179E-06 1.775E-06 8.412E-07 5179E-07 3.605E-07 1.769E-07 6.463E-08 2.981E-08 1.783E-08 1.208E-08
WSwW 6.451E-06 2.203E-06 1.067E-06 6.658E-07 4.677E-67 2.329E-07 8.686E-08 4.067E-08 2.454E-08 1.672E-08
w 6.213E-06 2.128E-06 1.028E-06 6.408E-07 4.497E-07 2236E-07 8.315E-08 3.886E-08 . 2.342E-08 1.595E-08
WNW 4.066E-06 1.3904E-06 6.646E-07 4.106E-07 2.865E-07 1.412E-07 5.185E-08 2.401E-08 1.440E-08 9.765E-08
NW. 2.768E-06 9.540E-07 4.360E-07 2.620E-07 1.793E-07 8.561E-08 2.999E-08 1.339E-08 7.858E-09 5:247E-09
NNW 1.875E-06 6.463E-07 2.900E-07 1.722E-07 1.167E-07 5.488E-08 1.877E-08 8.217E-09 4762E-09 3.151E-09
N 1 .780E-QS 6.081E-07 2.693E-07 1.586E-07 1.070E-07 4.984E-08 1.680E-08 7.275E-09 4.188E-09 2.757E-09
NNE 1.176E-06 4.018E-07 1.770E-07 1.038E-07 6.981E-08 3.235E-08 1.081E-08 4.643E-09 2.659E-09 1 .744E-0_9
NE 7.647E-07 2.553E-07 1.110E-07  6.460E-08 4.321E-08 1.989E-08 6.600E-09 2.828E-09 1.620E-09 1.063E-09
ENE 9.155E-07 3.065E-07 1.347E-07 7.902E-08 S5.314E-08 2470E-08 8320E-09 3611E-09 2.084E-09 1 .376E-09
E 6.778E-07 2.231E-07 9.707E-08 5.664E-08 3.795E-08 1.754E-08 5872E-09 2.543E-09 1.468E-09 9.692E-1Q
ESE 5.625E-07 1.847E-07 7.901E-08 4.556E-08 3.026E-08 1.377E-08  4.500E-09 1.915E-09 1.093E-09 7.159E-10
SE 6.239E-07 2.057E-07 8.944E-08 5.214E-08 3.491E-08 1.610E-08 5.366E-09 = 2.313E-09 1.330E-09 8.762E-10
SSE 1.011E-06 3.321E-07 1.424E-07 8.225E-08 5.468E-08 2493E-08 8.156E-09 3.466E-09 1.976E-09 1.293E-09

1. The ESBWR has three ventilation stacks, which are comprised of building stacks for the Reactor Building/Fuel Building, Radwaste Building, and Turbine Building (DCD
Appendix 2A). For conservatism, the height of the lowest ventilation stacks, which is located at the Radwaste Building, is used in the analysis. The analysis assumes a
circular boundary of 420 ft radius, that encompasses all three release locations, for routine releases. .
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Page 37 of 80 ‘ _ . -
Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR
GGNS ESP COL 2.3-3 o ' TABLE 2.3-215 (Sheet 1 of 3) ’ oD

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q
(2.26 DAY DECAY, UNDEPLETED)

RADWASTE BUILDING VENT®) 2 260 DAY DECAY, UNDEPLETED

- ANNUAL AVERAGE CHIIQ (SEC/METER-CUBED) . DISTANCE IN MILES FROM THE SITE

SECTOR 0.250 0.500 0.750 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500
s 8.691E-06 2.967E-06 1.584E-06 1.019E-06 5.544E-07 - 3.609E-07 2.590E-07 1.976E-07 1.573E-07 1.292E-07 1.086E-07
SSW 1.433E-06 4.730E-06 2.539E-06 1.654E-06 9.208E-07 6.100E-07 4436E-07 3.422E-07 2.7.48E-07 2.274E-07  1.924E-07
SW 3459E-05 1.067E-05 5480E-06 3.522E-06 2.010E-06 1.366E-06 | 1.012E-06 7.927E-07 6.448E-07 5.393E-07  4.606E-07
WSwW _4492E-05 1.346E-05 6.766E-06 4.315E-06 2491E-06 1.712E-06 1279E-06 1.007E-06 8233E-07 6912E-07 5922E-07
w 4.305E-05— 1.203E-05 6.523E-06 4.170E-06 2.406E-06 1.651E-06 1.232E-06 9.700E-07 7922E-07 ©.647E-07 S.693E-07
WNW 2.745E-05 8.398E-06 - 4.292E-06 2.756E-06 1579E-06 1.076E-06 7.992E-07 6.270E-07 5.107E-07 4.276E-07 ' 3.656E-07
NW 1.717E-05 5.562E-06 2965E-06 ~1.930E-06 1.080E-06 7.190E-07 5.248E-07 4.060E-07 3270E-07 2711E-07 2.299E-07
NNW 1.11 7E—05 3.728E-06 2.020E-06 1.320E-06 7.308E-07 4816E-07 3488E-07 2681E-07 . 2.1A48E-O7 1.773E-07 1.497E-07
N 1.020E-05 3.533E-06 1.926E-06 1.251E-06 6.867E-07 4.495E-07 3.240E-07 2481E-07 1 ,§81 E-07 1.630E-07 1.373E-07
NNE 6791E-06 2.329E-06 1.272E-06 B8.285E-07 4535E-07 2.959E07  2.127E-07 1.625E-07  1.295E-07 1.064E-07  8.953E-08
NE 4.549E-06 1.537E-06 8.235E-07 5.308E-07 2876E-07 1.864E-07 1-.333E-07 1.015E-07 8.063E-08 .6.608E-08 5.546E-08
ENE S572E-06 1.847E-06 9.818E-07 6.332E-07 3.452E-07 2.250E-07 1.616E-07 1.234E-07 \\9.834E-08 8.078E-08 6.794E-08
E 4.162£-06 1.380E-06 7.260E-07 4.639E-07 2.509E-07 1.628E-07 1.165E-07 8.870E-08 7.054E-08 S5.785E-08 4.857E-08
ESE 3378E-06 1139E-06 6.045E-07 3.873E-07 2076E-07 1.335E-07 9489E-08 7.186E-08 5684E08 4.642E-08 3.883E-08
SE 3.749E—66 1.266E-06 6.690E-07 4.278E-07 2.312E-07 1 500E-07 1.073E-07 B8.167E-08 6488E-08 5317E-08 4.462E-08
SSE 6.006E-06 2.046E:06 1.087E-06 6.960E-07 3735E-07 2.406E-07 1712E07 1 .298E—67 1.028E-07 8.399E-08 7.032E-08
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GGNS ESP COL 2.3-3

ANNUAL AVERAGE CHI/Q (SEC/METER-CUBED)

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

TABLE 2.3-215 (Sheet 2 of 3)

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q

(2.26 DAY DECAY, UNDEPLETED)

RADWASTE BUILDING VENT() 2 260 DAY DECAY, UNDEPLETED

DISTANCE IN MILES FROM THE SITE

35.000

SECTOR 5.000 7.500 10.000 15.000 20.000 25.000 30.000 40.000 45.000 50.000

S 9.208E-08 S5.128E-08 3.361E-08 1.848E-08 1.205E-08 8.603E-09 6.508E-09 5.122E-09 4.149E-08 3.436E-09 2.895E-09
SSW 1.658E-07 9.342E-08 6.214E-08 3.485E-08  2.30f E-Oé 1.659E-08  1.265E-08 1‘ .002E-08 8.157E-09 6.785E-09 5.739E-09
SW 4001E-07 2.324E:07 1578E:07 Q003E-08 6.107E-08 4.458E-08 3.420E-08 2.734E-08 2.238E-08 1 .B69E-08  1.586E-08
WSW S.A57E-07 3.021E-07 2.059E-07 41 JA89FE-07 7.968E-08 5.794E-08 4.435E-08 3.517E-08 2862FE-08 2.376E-08 2.003E-08
W ' 4.955€-07 2.898E-07 1.9735—07 1.137E-07 7.618E-08 S5.537E-08 4.237E-08 3.359E-08 2733E-08 2.269E-08 ‘ 1.913E-08
WNW 3.178E-07 1.852E-07 1.260E-07 7.281E-08 4.899E-08 3.581E-08 2.758E-08 2,2A02E-08 1.805E-08 1.509E-08 1.282E-08
NW 1.984E-07 1.126E-07 ~7.531E-08 4.254E-08 2.823E-08 2.043E-08 1.562E-08 1.241E-08 ‘ 1.013E-08 8.444E-09 7.157E-09
NNW 1.287E-07 7.204E-08 4769E-08 2.656E-08 1.745E-08 1254E-08 9.534E-09 7.534E-09 6124E-00 5087E-09  4.299E-09
N 1.178E-07 6.545E-08 4.310E-08 2.334E-08 1.560E-08 1.117E-08 8.470E-08 6.680E-09 5422E-09 4.499E-09 3.798E-09
NNE 7.672E-08 4.238E-08 2.780E-08 1.529E-08 9962F-03 7112E-09 5379E-08 4.233E-09 3.429E-09 2.841E-03  2.395E-09
NE 4.744E-08 2.608E-08 1.705E-08 9.356E-09 6.097E-09 4357E-09 3.298E-09 2.599E-09 - 2.108E-09 174QE-09 1.477E-09
ENE 5.822E-08 3.220E-08 © 2.114E-08 1.164E-08 7.595E-09 5.425E-09 4.103E-09 3.227E-09 2612E-09 2.162E-09 1.820E-09
E 4157E-08 2.289E-08 1.499E-08 B8.235E-09 5.373E-09 3.839E-09 2905E-00 2287E-09 1 852E-09  1.534E-09 1.293E-09
ESE 3313608 1.802E-08 1.170E-08 6.366E-09 4.137E-09 2950E-08 2.220E-09 1754E-09 1421E-09 1177609 9.928E-10
SE 3.817E-08 2.096E-08 1.369E-08 7.488E-09 4.864E-09 3.462E-08 2610E-09 2047E-09 1.653E-09 1.365E-09 1.146E-09
SSE 6.003E-08 3.274E-08 2.131E-08 1.163E-08 7.575E-09 5413E-09 4101E-09 3.235E-09 2628E-08 2183E-09 1.846E-09
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Grand Gulf Nuclear Station, Unit 3
- COL Application
Part 2, FSAR
GGNS ESP COL 2.3-3 TABLE 2.3-215 (Sheet 3 of 3)

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q
(2.26 DAY DECAY, UNDEPLETED)

RADWASTE BUILDING VENT® 2 260 DAY DECAY,

UNDEPLETED
CHI/Q (SEC/METER-CUBED) FOR EACH SEGMENT SEGMENT BOUNDARIES IN MILES FROM THE SITE
DIRECHOMEROM 51 12 23 34 45 510 1020 2030 3040  40-50
S ' 1.640E-06 5.718E-07 2.616E-07 1.581E-07 1.089E-07 5.269E-08 -1 .898E-08 8.683E-09 5.147E-Q9 3.447E-09
SSW 2.633E-06 9.457E-07 4.474E-07 2.760E-07 1.929E-07 9.560E-08 -3.566E-08 1.673E-08 1.006E-08 6.804E-09
SW 5762E-06 2.060E-06 1.019E-06 6.469E-07 4.615E-07 2.365E-07 9.253E-08 4.486E-08 2.743E-08 1.874E-08 7
wsw 7.165E-06 2.550E-06 1.286E-06 8.256E-07 5.932E-07 3.068E-07 1.208E-07 5.830E-08 3.530E-Oé 2.382E-08
w 6.901E-06 2.462E-06 1.239E-06 7.944E-07 5.702€E-07 2.944E-07 1.156E-07 5.572E-08 3.372E-08 2.275E-08
WNW 4.522E-06 1.617E-06 8.041E-07 5.123E-07 3.663E-07 1.884E-07 7.;405E-08 3.604E-08 2.210E-08 1.513E-08
NW 3.082E-06 1 A108E-0/6 5.291E-07 3.283E-07 2.305E-07 1.1 51 E-07 4.346E-08 2.059E-08 1.246E-08 8.466E-09
NNW 2.088E-06 7.509E-07 3.519E-07 2.157E-07 1.501E-07 7.381E-08 2.721E-08 1.265E-08 7.568E-09 5.103E-08
N 1.983E-06 7.068E-07 3.271E-07 1.990E-07 1.377E-07 6.716E-08 ~ 2.445E-08 1.127E-08 .6.71 2E-09 4.51 3E-99
l NNE 1.310E-06 4.668E-07 2.148E-07 1.302E-07 8.979F-08 4. 353E-08 1.570E-08. 7.179E-09 4. 254E-09 2.850E-09
NE 8.520E-07 2.967E-07 1.348E-07 8.105E-08 5.563E-08 2.681E-08 9.618E-09 4 398E-09 2.612E-09 1.755E-09
ENE 1.019E-06 3,558E-07 1.633E-07 9.882E-08 6.815E-08 3.307E-08 1.195E-08 5.475E-09 3.243E-09 2.169E-09
E 7.548E-07 2.591E-07 1.177E-07 7.091E-08 4.873E-08 2.353E-08 8.464E-09 3.874E-09 2.298E-09 1.539E-09
ESE 6.266E-07 2.146E-07 9.597E-08 5.716E-08 3.897E-08 1.857E-08 6.561E-09 2.978E-09 1.763E-09 1.181E-09
% 6.946E-07 2.388E-07 1 .084E-07 6.522E-08 4477E-08 2.155E-08 7.700E-09 ,3'495E'09 2.058E-09 1.369E-09
SSE . 1.127E-06 3.861E-07 1.732E-07 1.033E-07 7.056E-08 3.372E-08 1 .1l98E-08 5.465E-09 3.251E-09 2.190E-09

1. The ESBWR has three ventilation stacks, which are comprised of building stacks for the Reactor Building/Fuel Building, Radwaste Building, and Turbine Building (DCD
Appendix 2A). For conservatism, the height of the lowest ventilation stack, which is located at the Radwaste Building, is used in the analysis. The analysis assumes a
circular boundary of 420 ft radius, that encompasses all three release locations, for routine releases.
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GGNS ESP COL 2.3-3

Grand Gulf Nuclear Station, Unit 3
' COL Application
Part 2, FSAR

TABLE 2.3-216 (Sheet 1 of 3)

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q

(8.00 DAY DECAY, DEPLETED).

RADWASTE BUILDING VENTX 8.000 DAY DECAY, DEPLETED

- ANNUAL AVERAGE CHI/Q (SEC/METER-CUBED)

DISTANCE IN MILES FROM THE SITE

SECTOR 0.250 0.500 0.750 1.000 1.500 2.000 2.500 3.000 3.500° 4.000 4.500
s 8.096E-06 2.704E-06 1.416E-06 8.958E-07 4.736E-07 3.012E-07 2119E-07 1.589E-07 1.245E-07 1.008E-07 - 8.362E-08
SSW 1.335E-05 4.311 E;OS 2.270E-06  1.454E-06 7.871E-07 5.095E-07 3.633E-07 2.754E-07 2178E-07 1.777E-07 1.484E-07
SW 3.223E-05 9.726E-66 4.901E-06 3.098E-06 1.720E-06 1.142E-06 8.304E-07 6.393E-07 5.122E-07 4.225E-07 3.563E-07
WSW 4.188E-05 1.220E-05 6.059E-06 3.802E-06 2.137E-06 1.436E-06 1053E-06 B8.161E-07 6574E-07 5447E-07 4612E-07
w 4013€-05 1.180E-05 5.841E-06 3.674E-06- 2.063E-06 1.385E-06 1.015E-06 7.858E-07 6.326E-07 5230E-07 4.434E-07
WNW 2.558E-05 7.658E-06 3.840E-06 2.425E-06 1.351E-06 9.004E-07 6.560E-07 5.060E-07 4.060E-07 3.353E-07 2.831E-07
NW 1.600E-05 S5.070E-06 2.651E-06 1.697E-06 9.232E-07 6.006E-07 4.298E-07 3.268E-07 2.591E-07 2.119E-07 1.773E-07
NNW 1.040E-05 3.398E-06 1.806E-06 1.160E-06 6.246E-07 4.022E-07 2.856E-07 2.158E-07 1.702E-07 1.385E-07 1.154E-07
N 9.584E-06 3.220E-06 1.722E-06 1.100E-06 5.866E-07 3.7S3E-07 2651E-07 1 .995l;=_-07 1.568E-07 1.272E-07 1.058E-07
NNE 6.327E-06 2123E-06 1.137E-06 7.282E-07 3.876E-07 2471E-07 1742E-07 1.308E-07 1.026E-07 8.312E-08 6.902E-08
NE 4237E-06 1.401E-06 7.360E-07 4.665E-07 2457E-07 1.556E-07 1.091E-07 8.161E-08 6.382E-08 5.157E-08 4.272E-08
ENE 5.191E-06 1.684E-06 8.779E-07 5.567E-07 2952E-07 1.881E-07 1.325E-07 9.945E-08 7.802E-08 6.321E-08 5.249E-08
E 3.878E-06 1.258E-06 6.490E-07 4.078E-07 2.145E-07 1.360E-07 9.544E-08 7.145E-08 5.593E-08 4.522E-08 3.749E-08
ESE 3.147E-06 1.038E-06 S5.402E-07 3.403E-07 1.773E-07 1114E-07 7.764E-08 5778E-08 4499E-08 3622E-08 2991E-08
SE 3.403E-06 1.154E-06 5.981E-07 3.761E-07 1.977E-07 1.253E-07 8791E-08 6.578E-08 5.147E-08 4.160E-08 3.447E-08
SSE 5504E-06 1.864E-06 9.717E-07 6.115E-07 3.190E-07 2.007E-07 | 1.400E-07 1.043E-07 8.126E-08 6.546E-08 5.408E-d8
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GGNS ESP COL 2.3-3

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

TABLE 2.3-216 (Sheet 2 of 3)

ANNUAL AVERAGE RELATIVE CONCENTRATION, x/Q

(8.00 DAY DECAY, DEPLETED)

RADWASTE BUILDING VENT! 8.000 DAY DECAY, DEPLETED

ANNUAL AVERAGE CHI/Q (SEC/METER-CUBED) |

DISTANCE IN MILES FROM THE SITE

30.000

SECTOR 5.000 7.500 10.000 15.000 20.000 25.000 35.000 40.000 45.000 50.000
S 7076E-08 3.732E-08 2.357E-08 1.226E-08 7.675E-08 5.309E-09 3912E-09 3.011E-09 2.392E-09 1.948E-09 1.617E-09
SSW 1.263E-07. 6.811E-08 4.368E-08 2.319E-08 1471E-08 1.028E-08 7633E-09 5914E-09 4727E-09 3.868E-09 3.225E-09
SW 3.050E-07 1.703E-07 1.116E-07 6.109E-08 3953E-08 2.804E-08 2.108E-08 1.650E-08 1.330E-08 1.096E-08 9.200E-09
WSW 3.973E-07 2.238E-07 1.478E-07 -8157E-08 5.305E-08 3.775E-08 2843E-08 2227E-08 1.796E-08 1481E-08 1.242E-08 '
W 3.818E-07 2.147E-07 1.416E-07 7.807E-08 5072E-08 3.606E-08 2715E-08 2.126E-08 '1 J13E-08 1.412E-08 1.184E-08
WNW 2.433E-07 1.359E-07 8.927E-08 4.899E-08 3177E-08 2257E-08 1699E-08 1.331E-08 1.073E-08 8856E-09 7.436E-09
NW 1.512E-07 8.213E-08 5.203E-08 2.831E-08 1.804E-08 1.265E-08 9.427E-09 7.324E-09 S5866E-09 4810E-09 4.018E-09
NNW ‘ 9.808E-08 5.251E-08 3.350E-08 1.766E-08 1.11SE-08 7.756E-09 S5742E-09 4437E-09 3.537E-09 2888E-09 2.404E-09
N 8.970E-08 4.763E-08 3.021E-08 1.581E-08 9.921E-09 6.875E-09 5.073E-09 3.909E-09 3.109E-09 2533E-09 2.104E-09
NNE 5.844E-08 . 3087E-08 1.951E-08 1.015E-08 6.346E-09 4.384E-09 3227E-09 2481E-09 1.970E-09 1.602E-09  1.329E-09
NE 3610E-08 1.887E-08 1.195E-08 6.196E-09 3.872E-09 2.675E-09 1.969E-09 1.515E-09 1.203E-09 9.796E-10 8.131E-10
ENE 4.446E:08 2.355E-08 1.491E-08 7.793E-09 4893E-09 3392E-09 2503E-09 1.929E-09 1.535E-09  1.251 E-09 1.039E-09 .
E 3.171E-08 1.672E-08 1.056E-08 5.499E-09 3.451E-09 23926-09 1766E-09 1.361E-09 1083F-09 8829E-10 7.337E-10
ESE 2521E-08 1.311E-08 8.196E-09 4.215E-09 2626E-09 1.811E-09 1.331E-09 1.023E-09 8117E-10 6.603E-10 5.477E-10
SE 2.914E-08 1.533E-08 9.662E-03 S5.017E-09 3.138E-09 2.169E:09 1598E-09 1.229E:09 9.760E-10 7.943E-10 6.589E-10
SSE 4560E-08 2.375E-08 1.487E-08 7.658E-09 4771E-09 3.290E-09 2419E-09 1.859E-09 1.476E-08 1.201E-09 9.970E-10
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Attachment 3 to
G3NO-2008-00011

Page 42 of 80
Grand Guif Nuclear Station, Unit 3

. COL Application
Part 2, FSAR

GGNS ESP COL 2.3.3 . TABLE 2.3-216 (Sheet 3 of 3)
. ANNUAL AVERAGE RELATIVE CONCENTRATION, 2/Q
(8.00 DAY DECAY, DEPLETED)

RADWASTE BUILDING VENT() 8 000 DAY DECAY, DEPLETED

CHI/Q (SEC/METER-CUBED) FOR EACH SEGMENT A SEGMENT BOUNDARIES IN MILES FROM THE SITE
DRECTORFROM 54 12 23 34 45 510 1020  20-30 3040  40:50

S 1.471E-06 4.908E-07 2.145E-07 1.253E-07 8.394E-08 . 3.864E-08 1.274E-08 5.381E-09 3.033E-09 1.957E-09

.S_.S_\L.V 2.361E-06 8.120E-07 3.671E-07 2.190E-07 1.489E-07 7.019E-08 2.398E-08 1.040E-08 5.953E-09 3.884E-09

SW 5.172E-06 1.769E-06 8.371E-07 5.143E-07 3.573E-07 1.744E-07 6.274E-08 2.832E-08 1.659E-08 1.100E-08

WSW ~ 6.440E-06 2.195E-06 1.060E-06 6.598E-07 4.623E-07 2.285E-07 8.361E-08 3.810E-08 2.239E-08 1.486E-08

w 6.202E-06 2.120E-06 1.022E-06 6.350E-07 4.444E-07 2.193E-07 8.003E-08 3.640E-08 2.1‘37E-08 1.417E-08

WNW 4.060E-06 1.390E-06 6.61 2E-07. 4.07_6E-07 2.838E-07 1.380E-07 5.029E-08 2.279E-08 1.338E-08 8.886E-09

NW 2.764E-06 9.517E-07 4.341E-07 2.605E-07 1.779E-07 = 8.451E-08 2.922E-08 1.280E-08 7.370E-09 4.830E-09

NNW 1.872E-06 6.447E-07 2.888E-07 1.711E-07 1.158E-07 5.419E-08 1.829E-08 7.854E-09 4.467E-09 2.901E-09

N 1.778E-06 6.067E;07 2.682E-07 1.577E-07 1.062E-07 4.924E-08 1.639E-08 6.966E-09 3.937E-OQ 2.545E-09

NNE 1.174E-06 4.008E-07 1.763E-07 1.032E-07 6.928E-08 3.195E-08 1.054E-08 4.444E-09 2.499E-09 1.610E-09

NE 7.639E-07 2.547E-07 1.105E-07 6.424E-08 4.289E-08 1.966E-08 6.441E-09 2.712E-09 1.526E-09 9.842E-.1 0

ENE 9.143E-07 3.057E-07 1.341E-07 7.850E-08 5.269E-08 2.436E-08 8.086E-09 3.437E-09 1.943E-09 1.257E-09

E 6.?705-07 2.225E-07 9.665E-08 5.628E-08 3.764E-08 1.731E-08 5.713E-09 2.424E-09 1.371E-09 8.869E-10

ESE 5.619E-07 1.843E-07 7.870E-08 4 530E-08 3.004E-08 1.361E-08 4.394E-09 1.837E-09 1.030E-09 6.634E-10

SE 6.231E-07 2.052E-07 8.903E-08 5.180E-08 3.461E-08 1.588E-08 5.214E-09 2.199E-09 1.238E-09 7.980E-10

SSE 1.010E-06 3.314E-07 1.419E-07 8.182E-08 5.431E-08 2.466E-08 7.978E-09 3.337E-09 1.873E-09 1.207E-09

1. The ESBWR has three ventilation stacks, which are comprised of building stacks for the Reactor Building/Fuel Building, Radwasfe Building, and Turbine Building (DCD
Appendix 2A). For conservatism, the height of the lowest ventilation stapk which is located at the Radwaste Building, is used in the analysis. The analysis assumes a
circular boundary of 420 ft radius, that encompasses all three release locations, for routine releases.
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G3NO-2008-00011
Page 43 of 80
: Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR
GGNS ESP COL 2.3-3 ' TABLE 2.3-217 (Sheet 1 of 3)

ANNUAL AVERAGE RELATIVE DEPOSITION, D/Q

RADWASTE BUILDING VENTm '
; RELATIVE DEPOSITION PER UNIT AREA (M**-2) AT FIXED POINTS BY DOVWNWIND SECTORS

DISTANCE IN MILES

DIRECTION
EROM SITE 0.25 0.50 0.75 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450
S 4.242E-08 1.435E-08 7.366E-09 4.523E-09 2.255E-09 1.368E-09 9.247E-10 6.700E-10 5.095E-10 4.014E-10 3.249E-10
SSW 4.441E-08 1.502E-08 7.710E-09 4.734E-09 2.360E-09 1.431E-09 9.678E-10 7.013E-10 5.333E-10 4.201E-10 3.401E-10
SW 6.138E-08 2.076E-08 1.066E-08 6.544E-09 3.262E-09 1.979E-09 1.338E-09 9.694E-10 7.371E-10 5.807E-10 4.701E-10
WSW 4.797‘E-08 1.622E-08 8.329E-09 5.114E-09 2.550E—09 1.546E-09 1.046E-09 7.577E-10 5.761E-10 4.539E-10 3.674E-10
w 4.581E-08 1.549E-08 . 7.954E-09 4.884E-09 2.435E-09 1.477E-09 9.985E-10 7.235E-10 5502E-10 4.334E-10 3.509E-10
WNW 4.061E-08 1.373E-08 7.051E-09 4.330E-09 2.159E-09 1.309E-09 8.851E-10 6.414E-10 4.877E-10 3.842E-10 3.111E-10
NwW 4.826E-08 1.632E-08 8.380E-09 5.146E-09 2.565E-09 1.556E-09 1.052E-09 7.623E-10 5.796E-10 4.566E-10 3.687E-10
NNW 4.151E-08 1.404E-08 7.207E-09 4.425E-09 2.206E-09 1.338E-03 9.047E-10 6556E-10 4.985E-10 3927E-10 3.179E-10
N 4.367E-08 1.477E-08 7.582E-09 4656E-09 2.321E-09 1.408E-09 9518E-10 6.897E-10 5.245E-10 4.132E-10 3.345E-10
NNE 3.062E-08 1.036E-08 S5.317E-09  3.265E-09 1.628E-09 9.872E-10 6.674E-10 4.836E-10 3.678E-10 2.897E-10 . 2.346E-10
NE 2.321E-08  7.850E-09  4.030E-09 V 2.475E-09 1.234E-09 7.483E-10 5.059E-10 3.666E-10 2.788E-10 2.196E-10 1.778E-10
ENE 2.361E-08 7.983E-09 4.099E-09 2.517E-09 1 .255E-09 7.610E-10 5.145E-10 3.728E-10 2.835E-10 2.233E-10 1.808E-10
E 1.993E-08 6,74.1 E-09 3.461E-09 2.125E-09 1.060E-039 6.426E-10 4.345E-10 3.148E-10 2.394E-10 1.886E-10 1.527E-10
.ES_E 1.606E-08 5.432E-09 2.789E-09 1.713E-09 8539E-10 5.179E-10 3.501E-10 2.537E-10 1.929E-10 1.520E-10 1.230E-10
SE 1.548E-08 5.233E-09 2.687E-09 1.650E-09 ) 8.225E-10 4.989E-10 3.373E-10 2.444E-10 1.858E-10 1 .464é—1 0 1.185E-10
SSE 3.404E-08 .

1.151E-08 5.911E-09 3.629E-09 1.809E-09 1.097E-09 7.420E-10 §5377E-10 4088E-10 '3.221E-10 2.607E-10
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GGNS ESP COL 2.3-3 -

RADWASTE BUILDING VEN'I“(ll

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

TABLE 2.3-217 (Sheet 2 of 3)

ANNUAL AVERAGE RELATIVE DEPOSITION, D/Q

DISTANCE IN MILES

DIRECTION :

FROM SITE 5.00 7.50 10.00 15.00 20.00 25.00 30.00 35.00 40.00 4500 50.00
S 2.688E-10 1.317E-10 8.265E-11 4.178/E-11 2528E-11 1.695E-11 1.215E-11 Q9.121E-12 7.092E-12 5685E-12 4.624E-12
SSW 2.813E-10 1.379E-10 8.651E-11  4373E-11 2647E-11 1.774E-11  1.271E-11 98.547E-12 7.423E-12 5930E-12 4.840E-12
SW 3.880E-10 1.906E-10 1.196E-10 6.044E-11  3.658E-11 2453E-11  1.757E-11 1.320E-11  1.026E-11 8.196E-12 6.690E-12
WSW 3.039E-10 1.489&-10 9.346E-11  4724E-11 2859E-11 1917E-11 1.374E:11 1.031E-11  B8.020E-12 6.406E-12  5.229E-12
W 20903E-10 1.422E-10 B8.925E-11 4511E-11 2730E-11 1831E-11 1.312E-11 9850E-12 7.658E-12 6.118E-12 4993E-12
WNW 2.573E-10 1.261E-10 7.912E-11  3.999E-11  2.420E-11 "1.623E-11  1.163E-11 8.732E-12 6.789E-12 5423E-12 4.427E-12
Nw 3.058E-10 1.499E-10 9.402E-11 4752E-11° 2876E-11  1.929E-11  1.382E-11 1.038E-11 B.O06BE-12 6.445E-12 5.260E-12
NNW 2.630E-10 1.289E-10 8.087E-11  4.087E-11 2474E-11 1.659E-11 1.1 89E-1 1 8925E-12 6.939E-12 5543E-12 4.524E-12
N 2767E-10  1.356E-10 8.508E-11  4.300E-11 2.603E-11  1.745E-11  1.250E-11 9.389E-12 7.301E-12 5.832E-12 - 4.760E-12
NNE 1.940E-10 9.508E-11 5.966E-11 3.015E-11  1.825E-11 .1.224E-11 8.768E-12 6584E-12 5.119E-12 4089E-12 3.338E-12
NE 1.471E-10  7.207E-11  4522E-11 2286E-11 1.383E-11 9276E-12 6646E-12 4.991E-12 3.880E-12 3.100E-12 2530E-12
ENE 1.496E-10  7.330E-11 4.599E-11 2325E-11  1.407E-11 9433E-12 6759E-12 5.076E-12 3.946E-12 3.452E-12 2573E-12
E 1.263E-10 ~6.189E-11  3.883E-11  1.963E-11 1.188E-11 7.965E-12 5.708E-12 4.286E-12 3.332E-12 2662E-12 2.173E-12
ESE 1.018E-10 4988E-11  3.130E-11  1582E-11 9.574E-12 6419E-12 4.600E-12 - 3.454E-12 2.686E-12 2145E-12 1.751E-12
SE é.BOSE-1 1  4805E-11 3.015E-11 1.524E-11 9.223E-12 6.184E-12 4.431E-12 3.327E-1 2 2587E-12 2.067E-12 1.687E-12
) SSE 2.157E-10 1.057E-10 6.632E-11  3.352E-11 2.029E-11 1.360E-11 Q747E-12 7319E-12 5691E-12 4.546E-12 3.711E-12
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Attachment 3 to

G3NO-2008-00011
Page 45 of 80 ’
. Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR
GGNS ESP COL 2.3-3 ‘ TABLE 2.3-217 (Sheet 3 of 3)

ANNUAL AVERAGE RELATIVE DEPOSITION, D/Q

RADWASTE BUILDING VENTm
RELATIVE DEPOSITION PER UNIT AREA (M**-2) BY DOWNWIND SECTORS
SEGMENT BOUNDARIES IN MILES

DIRECTION

FROM SITE =1 12 23 34 45 5-10 10-20 20-30 3040 40-50
S 7.654E-09 2.365E-09 9.409E-10 5.142E-10 3.268E-10 1.404E-10 4.353E-11  1.725E-11 9.213E-12 5.702E-12
SSW '8.011E-09 2475E-09 9.84SE-10 5.382E-10 3.421E-10 1.469E-1 0 4556E-11 1.806E-11 9643E-12 5.969E-12
Sw 1.107E-08  3.421E-09 1.361E-09  7.439E-10 1\1.728E-1 0 2031E-10 6.298E-11  2.496E-11 1.333E-11  8.250E-12
WSW 8.654E-09 2.674E-09 1.064E-03 5.814E-10 3.695E-1 0 1.587E-10 4.922E-11 1.951E-11 1.042E-11 6.448E-12
W 8.265E-09 2553E-09 1 .61 6E-09 5.552E-1>0 3.529E-10 1.516E-10 4701E-11 1.863E-11 9.949E-12 6.158E-12
WNW 7.327E-09 2.264E-09 9.007E-10 4.922E-10 3.128E-10 1.344E-10 4.167E-11 1.652E-11 8.819E-12 5.459E-12
NV_V 8.707E-09  2.690E-09 1 .076E;09 S5.849E-10 3.718E-10 1.597E-10 4952E-11 1.963E-11° 1.048E-11 6.487E-12
NNW 7.488E-09 2.314E-09 9.206E-10 S5.031E-10 3.197E-10 1.373E-10 4259E-11 1.688E-11 9.014E-12 5.579E-12
N 7.878E-09- 2.434E-09 9.686E-10 5.293E-10 3.364E-10 1.445E-10 4481E-11 1.776E-11 9.484E-12 S5.870E-12
NNE 5.525E-09 1.707E-09 6.792E-10 3.711E-10 2.359E-10 1.013E-10 3.142E-11  1.245E-11 6.650E-12 4.116E-12
NE 4.188E-09 1.294E-09 5.148E-10 2.81 3E-10 1.788E-10 7.681E-11  2.382E-11 9.440E-12 5.041 E:12 3.120E-12
ENE 425QE-09 1.316E-09 §.236E-10 2.861E-10 1.818E-10 7811E-11 2422E-11 9.600E-12 S5.126E-12 3.173E-12
E . 35@6E-09 1.111E-09 4.421E-10 2.416E-10 ' 1.536E-10 6.596E-11 2.045E-11 8.106E-12 4329E-12 2.679E-12
ESE 2.898E-09 8.954E:10 3.563E:10 1.947E-10 1.237E-10 S5.315E-11  1.648E-11 6.533E-12 3.489F-12 2.159E-12
SE 2.792E-09 8.625E-10 3.432E-10 1.876E-10 1.192E-10 5.120E-11  1.588E-11 6.293E-12 3.361E-12 2.080E-12
SSE 6.142E-09 1.897E-09  7.550E-10 4.126E-10 2622E-10 1.126E-10 3.493E-11  1.384E-11  7.393E-12  4.576E-12

1. The ESBWR has three ventilation stacks, which are comprised of building stacks for the Reactor Building/Fuel Building, Radwaste Building, and Turbine Building (DCD
Appendix 2A). For conservatism, the height of the lowest ventilation stack, which is located at the Radwaste Building, is used in the analysis. The analysis assumes a circular
boundary of 420 ft radius, that encompasses all three release locations, for routine releases.
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GGNS SUP 11.341

GGNS COL 12.2-2-A

11.3 GASEOUS WASTE MANAGEMENT SYSTEM

This section of the referenced DCD is mcorporated by reference with the following
departures and/or supplements.

11.3.1 DESIGN BASIS

Add the following paragraph at the end of this section.

The cost-benefit analysis for the gaseous radwaste system is addressed in NEI
07-11, Generic FSAR Template Guidance for Cost-Benefit AnaIyS|s for Radwaste
Systems for Light-Water-Cooled Nuclear Power Reactors (Reference 11.3-201)
which is currently under review by the NRC staff, and in Section 12.2. The NE| 07-
11 template is incorporated by reference into Section 11.2.

11.3.2.4 Releases

Replace the last sentence of the 1st paragraph of the-ReIeaeee-peFt-ien-efthls
sectlon with the following.

As indicated in Section 12.2.2.2 and Table 12.2-206, airborne releases from the-plant
stask-ervent Unit 3 do not exceed the maximum permissable concentration to the
environment. ’

11.3.9 REFERENCES

11.3-201 NEI 07-11, Generic FSAR Template Guidance for Cost-Benefit
Analysis for Radwaste Systems for Light-Water-Cooled Nuclear
.Power Reactors
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STD COL 12.24-A

12.2 PLANT SOURCES

This section of the referenced DCD is incorporated by reference with the following
departures and/or supplements.

Section 3.2 of the referenced ESP safety analysis report_(including SSAR Tables
3.2-1 through 3.2-9) is ireerperated-by-reference-with-ne-variances-or

. supplementssuperseded by FSAR Sections 12.2.2.1 and 12.2.2.2, and

associated tables.

12.2.1.5 OTHER CONTAINED SOURCES

Replace this section with the following.

In addition to the contained sources identified above, additional contained sources
which contain byproduct, source, or special nuclear materials may be maintained
on site. These contained sources are typically used as calibration or radiography
sources. These sources are not part of the permanent plant design, and their
control and use are governed by plant procedures. The procedures consider the
guidance provided in RG 8.8 to ensure that occupational doses from the control
and use of the sources are as low as is reasonably achievable (ALARA).

Various types and quantities of radioactive sources are employed to calibrate the
process and effluent radiation monitors, the area radiation monitors, and portable
and laboratory radiation detectors. Check sources that are integral to the area,
process, and effluent monitors consist of small quantities of by-product material
and do not require special handling, storage, or use procedures for radiation
protection purposes. The same consideration applies to solid and liquid
radionuclide sources of exempt quantities or concentrations which are used to
calibrate or check the portable and laboratory radiation measurement instruments.

Instrument calibrators are normally used for calibrating gamma dose rate
instrumentation. These may be self-contained, heavily shielded, multiple source
calibrators. Beta and alpha radiation sources are also available for instrument
calibration. Calibration sources are traceable to the National Institute of Standards
and Technology, or equivalent.

Radiography sources are surveyed upon entry to the site. Radiation protection
personnel maintain copies of the most recent leak test records for owner-
controlled sources. Contractor radiography personnel provide copies of the most
recent leak test records upon radiation protection personnel request. Radiography
is conducted in accordance with approved procedures.
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12.2.2.1 AIRBORNE RELEASEREI EASES OFFSITE

GGNS COL 12.2-2-A

GGNS ESP VAR 12.2-1

/ l

Reglacevthis section with the following.

Airborne sources are calculated using the source terms given in DCD Section
11.1.

The annual airborne release source term is provided in DCD Table 12.2-16.
The ESBWR standard design employs three ventilation stacks (airborne release

oints). Individual stacks service the ventilation flows from the Reactor/Fuel
Buildings (RB/FB). the Turbine Building (TB) and the Radwaste Building (RWB).
The offsite airborne release analysis of the ESBWR ventilation stack design
employs separate long term atmospheric dispersion (y/Q) and deposition (D/
parameter values for each release location, and the results are reported in DCD
Table 12 2-18b. Calculation of Unit 3 long term atmospheric dispersion (x/Q) and
deposition (D/Q) site-specific parameters is described in Section 2.3.5.

The site-specific ¥/Q and D/Q values in Table 2.3-212. along with the normal
operating source term in DCD Table 12.2-16, are used in the calculation of the

aaseous effluent normal operation doses in Table 12.2-209. Calculation of site-
specific doses is discussed in Section 12.2.2.2, :

12.2.2.2 AIRBORNE DOSE EVALUATION OFFSITE

Replace this section with the following.
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GGNS COL 12.2-2-A
GGNS ESP COL 11.1-1

- of Appendix | to 10 CFR Part 50, A bet-Sections 11.B and Il.C.Fhereleased-

Airborne doses were calculated to demonstrate compliance with 10 CFR 50,
Appendix |. Doses were calculated using methodologies and dose conversion

factors consistent with Requlatory Guides 1.109 and 1.111. The Unit 3 airborne
offsite dose calculation bases are provided in Table 12.2-207. Default parameters
of Regulatory Guide 1.109 were used in determining the offsite dose, with the
exception of the explicitly stated values in Table 12.2-213: other site-specific
inputs are determined using the methodology defined in Requlatory Guide 1.109.
The results of the maximally exposed individual dose analysis are given in Table

12.2-209. and population dose from the gaseous pathway is given in Table 12.2-
211.

122221 Compliance with 10 CFR 50, Appendix |, Sections II.B and 1I.C

The ESR-estimated whole-body and critical organ annual doses to the maximally
exposed individual (MEI) due to release of radioactive materials in airborne
effluents meet the guidelines of Appendix | to 10 CFR Part 50 (SSAR-Table_12.2-
210-8-2-3B). The off-site doses calculated using the ESP-662DCD Table 12.2-16
gaseous effluent releases and site-specific input parameters meet the guidelines
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122222 Compliance with 10 CFR 50, Appendlx I, Section II.D

adwaste system augments suggested in Regulatou Guide 1.110 is presented in
Section 11.3.1. The results of this evaluation indicate that there are no cost

beneficial gaseous radwaste system augments. Therefore, Unit 3 complies with
10 CFR 50, Appendix |, Section I1.D.

122223 Compliance with 10 CFR 20 Appendix B, Table 2, Column 1

DCD Table 12.2-16 42-2-208-shows the site-spesifisUnit 3 gaseous effluent
releases (composite release in DCD Table 12.2-17) used to determine beunding-"
offsite doses reported in SSAR-Table_12.2-210-3-2-38. The Unit 3 maximum

annual average %/Q value at the site boundary is 8-86-065.0E-06 s/m®-as-
identified-in-ESR-002-AppendixA-{page-A-5}. Site-specific gaseous effluent
concentrations reported in Table 12.2-206 are derived by takirgmultiplying the
annual ESRDCD Table 12.2-17 airborne release activities; and-rultiplying-by the
site-specific annual average x/Q. The site-specific gaseous effluent
concentrations in Table 12.2-206 are less than (bounded by) the 10 CFR 20
Appendix B, Table 2, Column 1 concentration limits. Addmonally, Table 12.2-206
demonstrates comphance with the Unity Rule.

12.22.2.4 Compliance with 10 CFR 20.1301

10 CFR 20.1301(a)(1) indicates that operations shall be conducted such that the
total effective dose equivalent to individual members of the public from the
licensed operation does not exceed 0.1 rem (1 mSv) in a year, and additionally,
the dose in any unrestricted area from external sources, does not exceed 0.002
rem (0.02 millisievert) in any one hour. For the gaseous pathway_-the-arrual-
whele-bedy-desethe total effective dose equivalent for the MEI lesated-atthe-EAB-
is 4:624.04 mrem/year TEDE (SSAR-Table 12.2-2143-2-3B). The MEI| annuat
whele-bedy-desetotal effective dose equivalent from the liquid pathway is 8-62-
mrem0.44 mrem/yr FEDE-(Table 12.2-203). Direct radiation as a result of plant
operation has been shown to be negligible. Therefore, combined annual dose to
the MEI is 2:34.48 mrem (8-:6230.0448 mSv) TEDE. This is well below the limit
given in 10 CFR 20.1301. Fhe-MEl-doserate-alse-meets-the-limit-ef-2-mremfhiBy_
dividing the annual TEDE by 8760 hours, an hourly dose of 5.12E-04 mrem/hr is
calculated. Because the dose is due only to normal gaseous and liquid releases,
the dose rate should not fluctuate significantly, because the releases are relatively
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GGNS COL 12.2-3-A

GGNS ESP COL 11.1-1

constant. Therefore, with the calculated hourly dose being such a small fraction of
the limit, it is reasonable to conclude that the limit of 2 mrem/hr given in 10 CFR

20.1301(a)(2).is met.

Table 12.2-205 shows that the total site doses from all pathways resuiting from the
normal operation of Unit 1 and Unit 3 are well within the regulatory limits of 40
CFR 190.

12.22.25 Compliance with 10 CFR 20.1302

Surveys of radiation levels in unrestricted and controlled areas and radioactive
materials in effluents released to unrestricted and controlled areas are conducted
to demonstrate compliance with the dose limits given in 10 CFR 20.1302 for
individual members of the public. These surveys are conducted in accordance
with the Off-site Dose Calculation Manual (ODCM) required by the Technical
Specifications.

Compliance with the annual dose limit in 10 CFR 20.1301 is demonstrated in
Section 12.2.2.2.4 by showing that the calculated total effective dose equivalent to
the individual likely to receive the highest dose does not exceed the annual dose
limit.

12224  LIQUID DOSES OFF-SITE

Delete DCD Tables 12.2-20a and 12.2-20b and replace this section with the
following.

Exposure Pathways
The release of small amounts of radioactive liquid effluents is permitted as long as

releases comply with the requirements specified in 10 CFR 20. The important
exposure pathways for liquid effluents include:

. ~ Internal exposure from ingestion of water or contaminated food chain
components; '
. External exposure from the surface of contaminated water or from

shoreline sediment; and,
. External exposure from immersion in contaminated water.
N .

Irrigation has not been found necessary or observed in the area around the Grand
Gulf site, therefore, this pathway has not been considered. Similarly, the dose due

. to drinking water intake has not been considered; there is no downstream user of
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GGNS COL 12.2-2-A

GGNS COL 12.2-3-A

'. 12.2.2.4.1 Corhpliance with 10 CFR 50, Appendix I, Section Il.A

The maximum exposed individual annual doses from the discharge of radioactive
materials in liquid effluents meet the guidelines of Appendix |, Section Il.A, to 10
CFR Part 50. In addition, the maximally exposed individual dose calculated was
compared to and meets the 40 CFR 190 criteria (Table 12.2-204) for liquid
effluents.

12.2.24.2 Compliance with 10 CFR 50, Appendix |, Section 11.D

(-Refemnse42—2—2—04-)—89e—$eet+en44—2—1—fer—me¥e—detaﬂs—A site- sgecmc cost
benefit analysis of the liquid radwaste system augments suggested in Regulatory

Guide 1.110 is presented in Section 11.2.1. The results of this evaluation indicate
that there are no cost beneficial liquid radwaste system augments. Therefore Unit

3 complies with 10 CFR 50, Appendix I, Section II.D.
122243 Complianee with 10 CFR 20 Appendix B, Table 2, Column 2

Compliance with 10 CFR 20 Appendlx B, Table 2, Column 2 is demonstrated in
Table 12.2-215.

122244 Compliance with 10 CFR 20.1301
See Section 12.2.2.2 4.
122245 Compliance with 10 CFR 20.1362

See Section 12.2.2.2.5.

12.2.4 COL INFORMATION

12.2-£-A , Airborne Effluents and Doses

This COL item is addressed in Sections +4-3-211.3.2.4, 12.2.2.1 and 12.2.2.2.
12.2-3-A Liquid Effluents and Doses

This COL item fs addressed in Section 12.2.2 4.
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Other Contained Sources

STD COL 12.24-A This COL Item is addressed in Section 12.2.1.5.

12.2.5

REFERENCES

Delete DCD Reference 12.2-4.

422204

NEIHOF+H—-GenericTemplate-Guidanee-for-Gost Benefit-Analysis-for-

1
-2 3 A o o - ala f o ool N = S FAVY7S mr -
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) TABLE 12.2-203 :
LIQUID PATHWAY COMPARISON OF MAXIMUM INDIVIDUAL
GGNS ESP COL 11.1-1 DOSE TO APPENDIX 10 CFR 50, APPENDIX | CRITERIA

GGNS COL 12.2-3-A

Annual Dose Maximum  ThyroidDose? Dose Limit!

Total Body? Organ mrem/yr (mrem/yr)
mrem/yr (bone)3 (mSv/iyr) (Per '
(mSvlyr) (Per mreml/yr Unit
Unit) (mSvhr) (Per
‘Pathway Unit)
Aquatic 624 .33E-01 9.0 (9.0E-02) 1.43E-01
Foods (6-24.33E- (1.43E-03)
03)
Shoreline 6-66.6E-04 6.6E-04 6.58E-04 Total Body: 3
Use (6-66.6E-06) (6.6E-06) (6.58E-06) Any organ:10
Total 624.33E-01 9.0 (9.0E-02) 1.43E-01
(6-24.33E- (1.43E-03)
03)
NOTES:
1. 10 CFR 50 Appendix | limits.
2. Anr-adulbwas-found-to-receive-the-maxdmumilaximum individual tetaHbedy-dose
for child.
3. A child was found to receive the maximum individual organ dose.

A4. 1 mrem = 0.01 mSv.
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GGNS COL 12.2-3-A

GGNS ESP COL 11.1-1

TABLE 12.2-205
COMPARISON OF MAXIMUM INDIVIDUAL DOSE FOR THE
‘ SITE TO 40 CFR 190 CRITERIA

Type of Dose  ypit 3 Dose (® Unit1 Dose (2 Total Site Design

(Annual) mrem (mSv) mrem (mSv) Dose ) Objective ¥
o mrem (mSv) mrem (mSv)

Whole Body 410 1.74 5.84 .25

Dose Equivalent (4.10E-02)2-24 (1.74E-02)3-33 (5.84E- (0.25)
3-646-02)
Thyroid Dose 12.7 12.5 ‘ 252 75
(1.27E-01)3-86 (1.25E-01)8-66 (2.52E- - (0.75)
{613}
Dose to Another 19.0 4.63 236 25
Organ (1.90E- (4.63E- (2.36E- (0.25)

01)46-36 02)9-666 01)20-04
- {9-66E02) (2-004E0%
(bone) (thyreidbone)

NOTES:
. 7/
1. Includes all pathways for all effluents and direct radiation sources for all units at

the site. Direct radiation has been shown to be negligible.

2. Includes all pathways for all effluents and direct radiation sources. Direct radlatlon

has been shown to be neghglble -Seu-ree—fe;—UnM-data—m—L#uH—UFSAR—TaMes—
3. Includes all pathways for all effluents and direct radiation sources. Direct radiation

has been shown to be negligible_for Unit 3 (see DCD Table 12.2-21).

4. Source: 40 CFR 190.

5. 1 mrem = 0.01 mSv.

12-14




Attachment 3 to
G3NO-2008-00011
i Page 56 of 80

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR




Attachment 3 to A
G3NO-2008-00011

Page 57 of 80 S —
Grand Gulf Nuclear Station, Unit 3 .

COL Application
Part 2, FSAR




Attachment 3 to
G3NO-2008-00011
Page 58 of 80

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR




Attachment 3 to
G3NO-2008-00011
Page 59 of 80

Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

REPLACE ABOVE WITH TABLE ON NEXT PAGE
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GGNS COL 12.22.A TABLE 12.2-206 (Sheet 1 of 4)
- ' COMPARISON OF SITE-SPECIFIC AIRBORNE CONCENTRATIONS WITH 10 CFR 20 TABLE 2 COLUMN 1
GGNS ESP COL 11.1-1 o . CONCENTRATIONS
DCD Table 12.2-17 Unit 3 Normal Airborne Release 10 CFR 20 Appendix B,
/ Airborne Release Concentration’ Table 2, Column 1 Limit Concentration Ratio
Nuclide (MBa/yr) (Baim) . Bg/m? " (GGNS/10CFR20)
Kr-83m “ 8.50E+01 1.35E-05 2.00E+06 6.73E-12
Kr-85m : 6.60E+05 1.05E-01 4.00E+03 2.61E-05
Kr-85~ 5. 20E+06 8.24E-01 " 3.00E+04 2.75E-05
Kr-87 1.40E+06 2.22E-01 Z.00E+02 317E-04
Kr-88 - 2.10E+06 . 3.33E-01 3.00E+02 1.11E-03
Kr-89 1.40E+07 i 2.22E+00 4.00E+01 5.55&-02
Xe-131m 1.50E+05 2.38E-02 Z7.00E+04 " 3.40E:07
Xe-133m 1.90E+02 3.01E-05 ) 2.00E+04 - 1.51E-09
Xe-133 4.10E+07 | _ 6.50E+00 200E+04 3.25E-04
Xe-135m 2.20E+07 3.49E+00 1.00E+03 ' 3.49E-03
Xe-135 2.80E+07 4.44E+00 3.00E+03 1:48E-03
» Xe-137 2.80E+07 4,.44E+00 4.00E+01 1.11E-01
Xe-138 230E+07 . 3.64E+00 ' Z.00E+02 ' 521E-03
1131 8.40E+03 1,33E-03 Z.00E+00 1.80E-04
1132 5.80E+04 - 9.19E-03 Z.00E+02 1.31E:05
-1-133 4.20E+04 ' 6.65E-03 4.00E+01 1;66é-04
1-134 ' 1.10E+05 \ 1.74E-02 | 200E+03 8.71E-06
1:135 5.90E+04 9.35E-03 - ' 2.00E+02 , 4.67E-05
H-3 . 2.80E+-6 4.44E-01 4.00E+03 : » 111E-04.
c14 5.30E+05 8.40E-02 1.00E+02 8.40E-04
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GGNS COL 12.2-2A TABLE 12.2-206 (Sheet 2 of 4)
COMPARISON OF SITE-SPECIFIC AIRBORNE CONCENTRATIONS WITH 10 CFR 20 TABLE 2 COLUMN 1
GGNS ESP COL 11.1-1 CONCENTRATIONS
DCD Table 12.2-17 Unit 3 Normal Airborne Release 10 CFR 20 Appendix B,

Airborne Release Concentration? Table 2, Column 1 Limit Concentration Ratio
Nuclide {MBalyr) (Bam’) (Bgm®) " (GGNSMOCFR20)

Na-24 5.40E+00 © 8.56E-07 3.00E+02 2.85E-09

P-32 . 1.30E+00 - ' 2.06E-07 2.00E+01 ’ 1.03E-08

Ar-41 1.40E+-3 - 2.22E-04 , 4.00E+02" ‘ 5 55£.07

Cr-51 1.80E+02 2.85E-05 1.00E+03 2.85E-08

Mn-54 ' 1.50E+02 2.38E-05 M\ . 5.94E-07

Mn-56 1.10E+01 1.74E-06 : Z.00E+02 ; 2.49E-09

Fe-55 _ 4.70E+01 7.45E-06 1.00E+02 7.45E-08

Fe-59 2.00E+01 3.17E-06 . 2.00E+01 1.58E-07

Co-58 4.00E+01 6.34E-06 4.00E+01 ’ 1.58E-07

Co-60 3.20E+02 » 5.07E-05 ' 2.00E+00 2.54E-05

Ni-63 4.07E-02 7.45E-09 : © 400E+01 1.86E-10

Cu-64 6.90E+00 _ 1.09E-06 1.00E+03 1.09E-09

Zn-65 3.20E+02 ' 5.07E-05 - 1.00E+01 5.07E-06

Rb-89 2.00E-01 3.17E-08 1.00E+03 B 4.53E-12

Sr-89 1.50E+02 2.38E-05 7.00E+00 3.40E-06

. Sr-90 ' 1.00E+00 1.58E-07 : 2.00E:01 7.92E.07

Y-90 8.10E-02 1.28E-08 3.00E+01 4.28E-10

Sr-91 6.70E+00 1.06E-06 2.00E+02 ' 5.31E-08

Sr-92 4.60E+00 : 7.29E-07 3.00E+02 ‘ 2.43E-09

Y91 1.70E+00 2.69E-07 7.00E+00 3.85E-08

Y-92 : 3.70E+00 5.86E-07 4.00E+02 T 1.47E-09
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GGNS COL 12.2-2-A 7 TABLE 12.2-206 (Sheet 3 of 4)
COMPARISON OF SITE-SPECIFIC AIRBORNE CONCENTRATIONS WITH 10 CFR 20 TABLE 2 COLUMN 1
GGNS ESP COL 11.1-1 . CONCENTRATIONS
DCD Table 12.2-17 Unit 3 Normal Airborne Release 10 CFR 20 Appendix B,
_ Airbome Release Concentration? Table 2, Column 1 Limit Concentration Ratio
Y-93 T 7.20E+00 1.14E-08 _ 1.00E+02 1.14E-08
Zr-95 4.40E+01 ) 697E-06 1.00E+01 6.97E-07
Nb-95 2.40E+02 3.80E-05 Z.00E+01 - 5.43E-07
Mo-99 1.70E+03 : 2.69E-04 7.00E+01 3.85E-06
Tc-99m 2.20E+oo 3.49E-07 7.00E+03 4.98E-11
Ru-103 1.00E+02 1.58E-05 : 3.00E+01 . 5.28é-07
Rh-103m 3.50E-03 555E-10 Z1.00E+04 7.92E-15
Ru-106  1.40E.01 2.22E-08 7.00E-01 3.17E-08
Rh-106 4.50E-06 7.13E-13 4.00E+01 1.78E-14 °
Ag-110m 1.00E-01 1.58E-08 . 400E+00 ‘ 3.96E-09
Sb-124 5.30E+00 8.40E-07 © 1.00E+01 8.40E-08
Te-129m 1,60E+00 ‘ 254E-07 ~ 1.00E+01 2.54E-08
Te43tm 5.50E-01 8.71E-08 4.00E+01 2.18E-09
Te-132 1.40E-01 2.22E-08 3.00E+01 7.39E-10
Cs-134 1.80E+02 2.85E-05 7.00E+00 - 4.07E-06
Cs-136 _ 1.50E+01 2.38E-06 ' 3.00E+01 . 7.92E-08
Cs137 2.70E+02 4.28E-05 Z.00E+00 6.11E-06
Cs138 8.50E-01 1.35E-07 3.00E+03 4.49E-11
Ba-140 7.80E+02 1.24E-04 ‘ 7.00E+01 1.77E-06
La-140 1.30E+01 : 2.06E-06  7.00E+01 2.94E-08
Ce-141 : 2.60E+02 ’ 412E-05 3.00E+01 1.37E-06

12-17




Attachment 3 to
G3NO-2008-00011
Page 63 of 80

GGNS COL 12.2-2-A

GGNS ESP COL 11.1-1

Grand Gulf Nuclear Station, Unit 3

"COL Application
Part 2, FSAR

TABLE 12.2-206 (Sheet 4 of 4)

COMPARISON OF SITE-SPECIFIC AIRBORNE CONCENTRATIONS WITH 10 CFR 20 TABLE 2 COLUMN 1

DCD Table 12.2-17
Airbome Release

CONCENTRATIONS

Unit 3 Normal Airborne Release

Concentration’

10 CFR 20 Appendix B,

Table 2, Column 1 Limit

Concentration Ratio

Nuclide . (MBalyr) (Ba/m3) (Bg/m*) (GGNS/10CFR20)
Ce-144 1.30E-01 2.06E-08 Z.0OE-01 2.94E-08
Pr-144 1.60E-04 2.54E-11 7.00E+00 3.62E-12
W-187 1.30E+00 2.06E-07 4.00E+02 5.15E-10
Np-239 8.30E+01 1.32E-05 1.00E+02 1.32E-07

- Sum = 1.80E-01
NOTES
1 Unit 3 Airborne release concentration at the Site Boundary based on an atmospheric dispersion_factor of 5. 0E-06 sec/m> (Table 2.0-201).
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GGNS COL 12.2-2-A

Grand Gulf Nuclear Station, Unit 3

COL Application ‘
Part 2, FSAR

TABLE 12.2-207

GASEOUS PATHWAY PARAMETERS

Input Description

Location of Data

Source Terms

Population Data

Meteorological Data

Consumption Factors
Milk Production -

N

Meat Production

Vegetable Production |

DCD Table 12.2-16

Tables 2.5-1 and 2.5-6 of Part 3 of the -
ESP Application

Section 2.3
Table 12.2-208

. JTable 12.2-213

Table 12.2-213

Jable 12.2-213
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GGNS COL 12.2-2-A TABLE 12.2-208 _
) GASEOUS PATHWAY CONSUMPTION FACTORS

Maximum Individual Consumption Factors®

Maximum Vegetables Leafy Vegetables Milk Meat
Individual (kalyr) (kalyr) Liyr ka/yr
adit 520 64 310 110
Jeen 630 42 400 65
Child 520 26 330 41
Infant 0 0 330 0
) NOTES:

1. Consumption Factors from USNRC Regulatory Guide 1.109, Table E-5.
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Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

TABLE 12.2-209 (Sheet 1 of 2)

ANNUAL DOSE TO A MAXIMALLY EXPOSED INDIVIDUAL
EFROM GASEOUS EFFLUENTS (UNIT 3)

Dose Rate (mrem/yr)

Location Pathway Total Body Skin Thyroid
Nearest Site Plume Exposure 1.94E+00 5.24E+00 1.94E+00
Bounda[yl_ '
(W-SW._0.91 miles)
Nearest Residence/ ~Ground 8.96E-02 1.05E-01 8.96E-02
Gardenl Exposure '
(SW. 0.88 miles) '
Nearest Residence/ Vegetable
Gardenl Consumption
(SW, 0.88 miles)
Adult 3.73E-01 3.44E-01 3.14E+00
Teen 5.96E-01 5.67E-01 4.27E+00
Child 1.40E+00 1.37E+00° 8.44E+00
Nearest Residence/ Meat
Gardent Consumption -
W, 0. i
(SW. 0.88 miles) Adult 1.36E-01 1.33E-01  2.41E-01
Teen 1.14E-01 1.12E-01 1.90E-01
Child 2.12E-01 2.09E-01 3.28E-01
Nearest Milk Cowt2 Cow Milk
(E-SE, 2.38 miles) '
Adult 4.66E-03 3.42E-03 1.48E-01
Teen 7.75E-03 6.26E-03  2.36E-01
Child 1.72E-02 1.53E-02 4 73E-01
Infant 3.46E-02 3.18E-02 1.14E+00
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TABLE 12.2-209 (Sheet 2 of 2)
ANNUAL DOSE TO A MAXIMALLY EXPOSED INDIVIDUAL

FROM GASEOUS EFFLUENTS (UNIT 3) -

GGNS COL 12.2-2-A

Dose Rate (mrem/yr) |

Location Pathway Total Body Skin  Thyroid
Nearest Residence/ Inhalation
Gardenl '
(SW_0.88 miles) - Adult 1.02E-02 7.04E-03 7,97E-01
Teen 1.08E-02 7.10E-03 1.04E+00
Child 1.02E-02 . 627E-03 1.27E+00
Infant 6.22E-03 3.61E-03 115E+00
NOTES:
1. “Nearest” refers to the location at which the highest radiation dose to an

individual from the applicable pathways has been estimated.

2. The dose to the maximally exposed individual due to ingestion of
contaminated milk is conservatively calculated at an occupied house 2.38
miles east-southeast of Unit 3. However, according to the GGNS Unit 1
2006 Annual Radiological Environmental Operating Report (AREOR) this
milk source is not for commercial dairy production. '
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GGNS COL 12.2-2-A

Part 2, FSAR

TABLE 12.2-210

COMPARISON OF MAXIMUM INDIVIDUAL DOSE TO 10 CFR 50

APPENDIX | CRITERIA - GASEOUS PATHWAY (UNIT 3)

: - Design Point of
Type of Dose ~ Objectivel Evaluation

Estimated Dose

Gaséous Effluents - -

Gamma Dose 10 mrad Site Boundary 2.91E+00 mrad
. Beta Dose 20 mrad Site Boundary / 3.36E+00 mrad
Total Body Dose 5 mrem | Site Boundary 1.94E+00 mrem
Skin Dose 15 mrem Site Boundary 5.24E+00 mrem
Max to Any Organ 15 mrem Nearest House/  1.06E+01 mrem
Garden®
NOTES:

1.

2.

|0

—~

10 CFR 50, Appendix |.

The cow milk ingestion pathway occurs at an occupied

house, 2.38

miles east-southeast of Unit 3 (see Table 12.2-209, Note 2), while all

other pathways occur at the nearest occupied house/garden.

The provided maximum dose to any organ is due to radioiodines and

particulates, while all other doses are due to noble gases only. The

estimated dose is the thyroid dose for a child.
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’ TABLE 12.2-211
ANNUAL POPULATION DOSES - GASEOUS PATHWAY

GGNS COL 12.2-2-A

Estimated Doses (Person-rem)

Pathway Whole Body Thyroid
Plume 6.94E-02 6.94E-02
Ground 3.73E-02 3.73E-02
inhalation 9.83E-03 , 6.09E-01
Vegetable Ingestion 6.17E-01 _ 6.37E-01
Cow Milk Ingestion 1.44E-01 1.06E-+00
Meat Ingestion\ 1 1.49E-01 1.99E-01

Total 1.03E+00 : 2.61E+00

12-24



Attachment 3 to Grand Gulf Nuclear Station, Unit 3

G3NO-2008-00011 COL Application
Page 70 of 80 Part 2, FSAR
GGNS COL 12.2-2-A -TABLE 12.2-212

COMPARISON OF MAXIMUM INDIVIDUAL DOSE TO
40 CFR 190 CRITERIA - GASEQUS PATHWAY (BOTH UNITS)

Type of Dose (Annual Design Objective! Estimated Dose
Whole body dose equivalent 25 mrem ' 3.79E+00 mrem
Dose to thyroid 75 mrem 1.67E+01 mrem
Max Dose to Any Other Organ? 25 mrem ‘ 1.03E+01 mrem
NOTES:

1. Source 40 CFR 190.

2. Maximum dose to any organ other than the thryroid is the dose to the bone

of a child.
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GGNS COL 12.2-2-A TABLE 12.2-213

FOOD PRODUCTION BETWEEN 0 AND 50 MILES

" Food Pathway | Total Production?
Cow Milk 26.618.101 Liyr

Meat 667.989.422 ka/yr
Vegetable : 15.711.816 kriyr

NOTES:

1. United States Department of Agriculture, National Agricultural Statistics
Service (available online at http://iwww.nass.usda.gov).
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‘ TABLE 12.2-214
COMPARISON OF MAXIMUM INDIVIDUAL DOSE TO

10 CFR 20.1301 CRITERIA (UNIT 3)

Type of Dose Design Objective® Estimated Dose
Liguid TEDE — 0.44 mrem
Gaseous TEDE — 4.04 mrem
Total TEDE 100 mrem 4.48 mrem
Maximum Dose per Hour2 2 mrem/hr 5.12E-04 mrem/hr

NOTES:

1. - 10CFR 20.1301.

/

!

2. The hdurly dose was calculated by dividing the annual TEDE by 8760

hours. Because direct radiation is shown to be negligible, the normal dose

is due to gaseous and liguid effluents only. This value is provided to
demonstrate that even a large fluctuation in the normal releases should

not result in doses exceeding the hourly limit.
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2.0 VARIANCES

A variance is a plant-specific deviation from one or more of the site characteristics,
design parameters, or terms and conditions of an ESP or from the site safety analysis
report (SSAR). ( ’

The following sections provide requests for variances from the proposed site
characteristics for the Grand Gulf ESP. The requests comply with the requirements of 10
CFR 52.39 and 10 CFR 52.93. To support a decision whether to grant a variance, each
variance request provides the technical justification and supporting cross-references to
the Unit 3 FSAR information that meet the technically relevant regulatory acceptance
criteria.

In accordance with 10 CFR 52.79(b)(2) and 10 CFR 52.39(d), where the Unit 3 FSAR
references the Grand Gulf ESP and does not demonstrate that the design of Unit 3 falls
within the ESP site characteristics, or where the Unit 3 FSAR does not incorporate the
ESP SSAR information by reference without the need for certain changes, this COLA
includes the following requests for variances™:

" GGNS ESP VAR 2.0-1: Desigh Response Spectra
GGNS ESP VAR 2.0-2: Minimum Shear Wave Velocity of Soil at the
' Proposed Plant Foundation Level
GGNS ESP VAR 2.0-3: Accident Analyses
GGNS ESP VAR 2.0-4: Long Term (Routine Release) Atmospheric
: ‘ Dispersion | ‘
’ GGNS ESP VAR 2.3-1: . Determination of Roof Loads Due to Extreme

Winter Precipitation
GGNS ESP VAR 2.4.1-1: Distance to Closest Surface Water
GGNS ESP VAR 2.4.12-1: - Highest Ground Water Elevation

GGNS ESP VAR 2.5-1: Geology, Seismology,‘ and Geotechnical
' Engineering
GGNS ESP VAR 2.5-2: Stability of Subsurface Materials and Foundations

GGNS ESP VAR 12.2-1:° Normal Operations Gaseous Release Source Term

' NOTE: Only new requests for variance, GGNS ESP VAR 2.0-4 and 12.2-1 are included in this submittal.
Other requests for variances provided in Revision 0 of Part 7 and in Entergy letter CNRQ-2008-00019,
dated June 13, 2008, are not impacted by these changes and are not included here.

7-2 Draft Revision 1
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~

Variance: GGNS ESP VAR 2.0-4 — Long Term (Routihe Release) Atmospheric
Dispersion

Request

A variance is requested from the use of site characteristics of ESP-002 Ag' pendix A,
Characteristics of the Grand Gulf ESP Site, Section 2.3 Meteorology, Long-Term

(Routine Release) Atmospheric Dispersion, and as provided in SSAR Tables 2.3-143
through 2.3-146. ESBWR DCD Revision 5 changed the design such that routine release
of gaseous effluents is now from three discrete ventilation system stacks, rather than
from a single main plant stack; the main plant stack has been removed from the ESBWR
standard design. DCD Table 2.0-1, Revision 5, provides revised long term atmospheric
dispersion coefficients based on the revised design. Therefore, new site-specific
characteristic atmospheric dispersion coefficients have been calculated.

Justification

This variance from the site characteristics in the permit is acceptable because the
revised site-specific atmospheric dispersion coefficients are based on the design of Unit
3 provided in the ESBWR DCD Revision 5, and are reflective of the revised gaseous
release locations. Site-specific atmospheric dispersion coefficients are determined using
a defined release boundary that encompasses the ESBWR ventilation release stack
locations provided in Revision 5 of the DCD, as discussed in FSAR Section 2.3.5.2.
Revised gaseous pathway doses have been determined to be within the regulatory limits
of 10 CFR 20 and 10 CFR 50, Appendix |, using the revised site-specific atmospheric
dispersion coefficients. See also request for variance, GGNS ESP VAR 12.2-1.

N

Variance: GGNS ESP VAR 12.2-1 — Normal Operations (E_éseogs Release '
Source Term '

Request

A variance is requested from the use of the normal gaseous effluent release éource term
given in the SSAR, Tables 1.3-1 and 1.3-2. The ESP source term is also listed in

Appendix D, Values of Plant Parameters Considered in the Environmental Review of the
Application, Tables D1 and D7, invoked as a condition of the permit by Section 3.D.
Revision 5 of the the ESBWR DCD revised the gaseous effluent routine release source
term, resulting in the SSAR source term not bounding all isotopes of the DCD source
term. Therefore, the Revision 5 DCD gaseous source term for routine release will be -

utilized in calculation of site-specific dose from the gaseous pathway. _
Justification

" The ESP application determined site suitability based on a plant parameter envelope
approach, using a composite source term developed from gaseous release data
provided by several reactor technologies in order to bound any reactor technology
selected for installation at the GGNS ESP site. As described above, the composite
source term is no longer bounding for all isotopes of the ESBWR gaseous release
source term. Use of the Revision 5 ESBWR DCD source term for determination of
offsite dose from the gaseous effluent pathway, in combination with site-specific
atmospheric dispersion coefficients, is acceptable because this provides bounding doses

7-10 Draft Revision 1
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that are based on the Unit 3 (ESBWR) design-specific release parameters, and the

GGNS site-specific meteorological parameters.

7-11 4 Draft Revision 1
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RAI QUESTION NO. 12.02-4

NRC RAI 12.02-4

A review of FSAR Section 12.2.2.4 indicates inconsistencies and lack of details in the
presentation of supporting data as compared with the ESBWR DCD, Tier 2 Rev. 5.
Specifically, please address and resolve the following items in the Grand Gulf Unit 3 FSAR:

a. The FSAR uses a different liquid discharge flow rate as compared to that used in the
ESBWR DCD, Rev. 4, even though it refers back to the ESBWR DCD Table 12.2-19b for
source term and concentration. The DCD uses an outfall (dilution) flow rate of 20,000
liters per minute, whereas the FSAR Table 12.2-201"indicates a dilution flow rate of
7,000 gpm, or about 26,500 liters per minute. In demonstrating consistency with the
unity rule of Table 2 (Column 2) of Appendix B to 10 CFR Part 20, please update the .
FSAR by listing in a tabular format, the liquid discharge nuclide concentrations, along
with comparisons to the corresponding values in Table 2 of 10 CFR part 20 Appendlx B,
for consistency with the unity rule.

b. Areview of the ESBWR DCD, Rev. 5 Table 12.2-19b indicates that the source term
(MBq/yr) is based on a plant capacity factor of 0.8 while the ESBWR design capacity
factor is 0.92 (DCD Table 12.2-15). A higher capacity factor would result in an increased
reactor coolant system radiological inventory and thereby the potential for higher
released quantities. Therefore, the radiological release values (i.e., source term) are
expected to be higher by a factor of 1.15 (0.92/0.8). The use of the increased capacity
factor would lead to a proportionally higher liquid dose offsite. Since applicant has used
the liquid source term given in the ESBWR DCD, Rev. 4 Tier 2, Table 12.2-19b, the use
of these values in the FSAR requires a note stating that the source term is based on the
capacity factor of 0.80. The inclusion of such note in the FSAR would make the
presentation of this information consistent with the corresponding offsite dose values
presented in Table 12.2-203. Accordingly, please add a footnote to the tabular
information requested as part of item “a” above, indicating that the source term is based
on a capacity factor of 0.80.

c. FSAR Table 12.2-201 indicates an effluent discharge flow rate of 35 gpm. The same
flow rate is also provided on Page D-3 of ESP-002 which is referenced in the FSAR.
However, the effluent discharge flow rate presented in the water balance figure (i.€.,
Figure 3.3-201 of “Grand Gulf Nuclear Station Unit 3, Combined License Application,
Environmental Report, Revision 0 February 2008”) indicates a liquid radwaste
wastewater (stream No. 16) flow rate of 98 gpm. A stream with 35 gpm (stream No. 7) is
labeled as sanitary wastewater system on the same figure. Please confirm that the cited
flow rate for the liquid effluent discharge rate is correct. Otherwise, please list the correct
value in an updated the FSAR Table 12.2-201. ‘

Entergy Response

The inconsistencies and lack of detéil idenﬁﬁed in RAI 12.02-4 are addressed as follows:

[
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a. ESBWR DCD Table 12.2-19b demonstrates that the ESBWR liquid release
concentrations fall within (are less than) those of Table 2 (Column 2) of Appendix B to 10
CFR Part 20; however, the concentrations provided are based on a discharge canal flow
rate of 20,000 liters/min. FSAR Table 12.2-201 indicates a dilution flow rate of 7,000 .
gpm, or about 26,500 liters per minute for Grand Gulf Unit 3. Therefore, a new FSAR
Table is necessary to provide site-specific concentrations. New FSAR Table 12.2-215, *
included in the attached draft FSAR markup, shows the Grand Gulf Unit 3 liquid
discharge nuclide concentrations in a tabular format. Comparisons to the corresponding
values in Table 2 of 10 CFR Part 20 Appendix B, are provided. Demonstration of
consistency with the unity rule is included in new Table 12.2-215 by summation of the
ratio of the GG Unit 3 concentrations to the 10 CFR 20 concentrations for all nuclides in
the release. The summation of the ratios of the GG Unit 3 concentrations to the
10 CFR 20 concentrations is shown to be less than one. FSAR Section 12.2.2.4.3 will be
revised, as indicated in the attached draft markup, to refer to the new Table 12.2-215
also included in the attached draft markup.

b. Asindicated in FSAR Table 12.2-201, the source term given in DCD Table 12.2-19b is
used in the liquid effluent pathway off-site dose calculation. The bases for the DCD -
average annual liquid releases offsite are given in the ESBWR DCD. ESBWR DCD Tier
2, Subsection 12.2.2.3 and Table 12.2-19a discuss the release of processed radioactive
liquid effluents and the input parameters to the GALE 86 code which are used in’
determining the Table 12.2-19b annual liquid release values, respectively. As explained
in the GEH response to DCD RAI Number 12.2-15502 (Reference: GEH letter
MFN 06-305 Supplement 2, dated May 16, 2008), plant capacity factor is not specifically
addressed as an input; a capacity factor of 0.8 is an internal default value of the GALE 86
code that applies only to tritium discharges in the liquid effluent. In the GEH response, it
is stated that the liquid effluent doses due to the annual activity releases in Table 12.2-
19b would not be appreciably affected by changing the default capacity factor of 0.8 in
NUREG-0016 to the ESBWR design rating of 0.92. Given the small change in the tritium
release, as indicated in MFN-06-305 Supplement 2, and the small contribution of tritium
to the total body and organ doses, no changes to the GGNS FSAR will be made in
response to this RAI. ,

c. FSAR Table 12.2-201, "Liquid Pathway Parameters," provides parameters used in the
LADTAP Il computer code to perform the liquid effluent dose analysis. FSAR Table
12.2-201, indicates an effluent discharge flow rate of 35 gpm. The same flow rate is also
provided on Page D-3 of ESP-002. Using this effluent flow rate of 35 gpm results in
higher radionuclide concentrations than if 98 gpm effluent flow as given in Figure 3.3-201
of the Grand Gulf Environmental Report were used. The flow rate of 35 gpm is the
correct flow rate, and is the flow rate used in the liquid effluent dose analysis for Grand
Gulf Unit 3, as indicated in FSAR Table 12.2-201.

Proposed COLA Revision

N
FSAR Section 12.2.2.4.3 will be revised, as indicated in the attached draft markup, to refer to
the new Table 12.2-215, also included in the attached draft markup.
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Markup of Grand Gulif COLA

The following markup represents Entergy’s good faith effort to show how the COLA will be
revised in a future COLA submittal in response to the subject RAl. However, the same COLA
content may be impacted by revisions to the ESBWR DCD, responses to other COLA RAls,
other COLA changes, plant design changes, editorial or typographical corrections, etc. As a
result, the final COLA content that appears in a future submittal may be somewhat different
than as presented herein. ‘

A\
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of this evaluation indicate that there are no cost beneficial liquid radwaste system
augments. Therefore, Unit 3 complies with 10 CFR 50, Appendix |, Section I1.D.

12.2.243 Compliance with 10 CFR 20 Appendix B, Table 2, Column 2

Compliance with'10 CFR 20 Appendix B, Table 2, Column 2 is demonstrated in
BEb-Table 12.2-48b215. *

122244 Compliance with 10 CFR 20.1301
See Section 12.2.2.2. 4.
| 12.2.245 Compliance with 10 CFR 20.1302

See Section 12.2.2.2.5.

12.2.4 COL INFORMATION
12.2-2-A Airborne Effluents and Doses
GGNS COL 12.2-2-A  Thijs COL item is addressed in Sections 11.3.2, 12.2.2.1 and 12.2.2.2.
12.2-3-A Liquid Effluents and Doses ‘
GGNS COL122-3-A  This COL item is addressed in Section 12.2.2.4.
12.2-4-A Other Contained Sources

STDCOL 12.24-A This COL Item is addressed in Section 12.2.1.5.

12-8
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GGNS COL 12.2-3-A

Annual Release Concentration 10CFR20 MPC

Grand Gulf Nuclear Station, Unit

AVERAGE ANNUAL LIQUID RELEASE-

COL Application
Part 2, FSAR

" Table 12.2-215 (Sheet 1 of 2)

Concentration Ratio

Nuclide MBalyr Ba/ml Ba/ml (GGNS/10 CFR 20)
1-131 1.55E+02 1.11E-05 3.70E-02 3.01E-04
-132 3.03E+01 2.17E-06 3.70E+00 5 88E-07
1-133 7.77E+02 5.58E-05 2.59E-01 2.15E-04
1-134 1.48E+00 1.06E-07 1.48E+01 7.18E-09
1-135 2.00E+02 1.44E-05 1.11E+00 1.29E-05
H-3 5.18E+05 3.72E-02 3.70E+01 1.00E-03
Na-24 1.89E+02 1.36E-05 1.85E+00 7.33E-06
P-32 1.55E+01 1.11E-06 3.33E-01 3.34E-06
Cr-51 481E+02 3 45E-05 1.85E+01 1.87E-06
Mn-54 5.92E+00 4.25€-07 1.11E+00 3.83E-07
Mn-56 4.81E+01 3.45E-06 2.59E+00 1.33E-06
Fe-55 8.51E+01 6.11E-06 3.70E+00 1.65E-06

. Fe-59 2.59E+00 1.86E-07 3.70E-01 5.02E-07
Co-58 1.63E+01 1.17E-06 7.40E-01 1.58E-06
Co:60 3.33E+01 2.39E-06 1.11E-01 2.15E-05
Cu-64 4.81E+02 3.45E-05 7.40E+00 4.66E-06
Zn-65 1.67E+01 1.20E-06 1.85E-01 B.48E-06
Zn-69m 3.40E+01 2.44E-06 2.22E+00 1.10E-06
-Br-83 3.33E+00 2.39E-07 3.33E+01 7.18E-09
Sr-89 8.14E+00 5.84E-07 2.96E-01 1.97E-06
S1-90 7.40E-01 5.31E-08 1.85E-02 2.87E-06'
Sr-91 4.44E+01 3.19E-06 7.40E-01 4.31E-06
Y91 5.18E+00 3.72E-07 2.96E-01 1.26E-06
Sr-92 1.07E+01 7.68E-07 1.48E+00 5.19E-07
Y-92 4.07E+01 2 92E-06 1.48E+00 1.97E-06
Y93 4.44E+01 3.19E-06 7.40E-01 4.31E-06
Zr-95 7.40E-01 5.31E-08 7.40E-01 7.18E-08
Nb-95 7.40E-01 5.31E-08 1.11E+00 4.78E-08
Mo-99 1.11E+02 7.96E-06 7.40E-01 1.08E-05 -
Tc-99m 2.04E+02 1.46E-05 3.70E+01 3.96E-07
Ru-103 1.48E+00 1.06E-07 1.11E+00 9.57E-08
Ru-105 6.29E+00 4.51E-07 2.59E+00 1.74E-07
Te-129m 3.33E+00 2.39E-07 2.59E-01 9.23E-07
Te-131m 3.70E+00 2.65E-07 2.96E-01 8.97E-07
Te-132 7.40E-01 5.31E-08 3.33E-01 1,59E-07
Cs-134 2.52E+01 1.81E-06 3.33E-02 5 43E-05
Cs-136 1.52E+01 109E-06 2.22E-01 4.91E-06
Cs-137 6.66E+01 4.78E-06 3.70E-02 1.29E-04
Ba-139 1.48E+00 1.06E-07 7.40E+00 - 1.44E-08
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Attachment 4 to Grand Gulf Nuclear Station, Unit

G3NO-2008-00011 , COL Application
Page 6 of 6 Part 2, FSAR
GGNS COL 12.2-3-A Table 12.2-215 (Sheet 2 of 2)

AVERAGE ANNUAL LIQUID RELEASE

Annual Release Concentration 10CFR20 MPC Concentration Ratio
Nuclide MBalyr Ba/mi Bag/ml (GGNSI16 CFR 20)
Ba-140 3.03E+01 2.17E-06 2.96E-01 7.34E-06
Ce-141 2.59E+00 1.86E-07 1.11E+00 _ 1.67E-07
La-142 1.11E+00 7.96E-08 3.70E+00 2.15E-08
Ce-143 1.11E+00 7.96E-08 7.40E-01 1.08E-07
Pr-143 3.33E+00 - 2.39E-07 7.40E-01 3.23E-07
W-187 8.88E+00 6.37E-07 : 1.11E+00 5.74E-07
Np-239 4.07E+02 2.92E-05 7.40E-01 3 95E-05°
Sum 1.85E-03
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REGULATORY COMMITMENTS

The following table identifies those actions committed to by Entergy in this document. Any
other statements in this submittal are provided for information purposes and are not

considered to be regulatory commitments.

.TYPE - 'SCHEDULED""
S -~ (Check. one) COMPLETION
£r3 e ONE-TIMEV CONTINUING DATE
* ~ COMMITMENT ACTION s COMPLIANCE (If Requlred)
Entergy will revise the COLA as discussed in the v Future COLA
attachments to this letter, in Revision 1 of Part 2 submittal.

and Part 7 of the COL application. Revised
COLA information will include:

e FSAR Sectlon 12.2.2.4.2 as indicated in
Attachment 1.

e FSAR Sections 1.12.2, 2.3.2, 2.3.5, 2.3.6,
11.3.2,12.2,12.2.2.1,12.2.2.2 and 12.2.5,
FSAR Tables 1.1-202, 1.8-202, 2.0-201,
2.0-202, (new Tables) 2.3-212 through
2.3-217,12.2-203, 12.2-205, 12.2-206, (new
Tables) 12.2-207 through 12.2-214, and
FSAR Figures 1.1-201, 2.1-202, 2.4.1-201
Sheets 1 and 2, and 2.4.2-204, as |nd|cated
in Attachment 3.

e Part7, as indicated in Attachment 3.

e FSAR Section 12.2.2.4.3 and new Table
12.2-215 as indicated in Attachment 4.




