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October 17, 2008
U. 8. Nuclear Regulatory Commission Serial No. NA3-08-116
Attention: Document Conftrol Desk Docket No. 52-017
Washington, D. C. 20555 COL/BCB

DOMINION VIRGINIA POWER

NORTH ANNA UNIT 3 COMBINED LICENSE APPLICATION

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION LETTERS NOS. 017,
019, AND 025

(FSAR CHAPTERS 1, 2, 12, AND 15; ER CHAPTERS 2, 3, AND 5; COLA PART 7)

On July 15, July 21, and August 12, 2008, the NRC requested additional information to
support the review of certain portions of the North Anna Unit 3 Combined License
Application (Reference RAI Letters Nos. 017, 019, and 025). Dominion responded to
these requests by letters dated August 28, 2008 (Serial No. NA3-08-086R), September
3, 2008 (Serial No. NA3-08-88R), and September 26, 2008 (Serial No. NA3-08-102R),
respectively. Dominion’s response to the following RAls are provided in this letter:

+ RAI Question 02.03.05-1 ¥/Q and D/Q Values

 RAIl Question 02.03.05-2  Clarification of ¥/Q and D/Q Values

» RAI Question 02.03.05-3  %/Q and D/Q Values Out to 50 Miles

* RAIl Question 12.02-10 Clarification of FSAR Tables in Chapter 12
¢ RAIl Question 15.06.05-1 Dose Evaluation Factors

The response to NRC RAl Letter No. 017 indicated that a response to RA] 02.03.05-1,

x/Q and D/Q Values, would be provided separately. The response to this RAl is
provided in Enclosure 1 of this letter.

The response to NRC RAI Letter No. 019 indicated that responses to RAls 02.03.05-2,
Clarification of x/Q and D/Q Values, and 02.03.05-3, %/Q and D/Q Values Out to 50
Miles, would be provided separately. The responses to these RAls are provided in
Enclosures 2 and 3 of this leiter.

The response to NRC RAI Letter No. 025 indicated that responses to RAls 12.02-10,
Clarification of FSAR Tables in Chapter 12, and 15.06.05-1, Dose Evaluation Factors,
would be included with the responses to RAIs 02.03.05-1, 02.03.05-2, and 02.03.05-3.
The responses to these RAls are provided in Enclosures 4 and 5 of this letter.
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This information will be incorporated into a future submission of the North Anna Unit 3
COLA, as described in the Enclosures.

Please contact Regina Borsh at (804) 273-2247 (regina.borsh@dom.com) if you have
questions.

Very truly yours,

T 7 Ai?

Marvin L. Smith

COMMONWEALTH OF VIRGINIA
COUNTY OF HENRICO

The foregoing document was acknowledged before me, in and for the County and
Commonwealth aforesaid, today by Marvin L. Smith, who is Project Director—COL
Project of Virginia Electric and Power Company (Dominion Virginia Power). He has
affirmed before me that he is duly authorized to execute and file the foregoing document
on behalf of the Company, and that the statements in the document are true to the best
of his knowledge and belief.

o
Acknowledged before me this ﬂ day of , 2008
My registration number is 773057  and my

it 3l Q013—

Commissjon expires: G

N/zﬁat"‘y Pub’li’k\_/

WANDA K. MARSNAML
Netory Publis

Commonweaiih of Viginio . _
V73087
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Enclosures:
1. Response to NRC RAI Letter No. 017, RAI Question No. 02.03.05-1
2.  Response to NRC RAI Letter No. 019, RAI Question No. 02.03.05-2
3.  Response to NRC RAI Letter No. 019, RAI Question No. 02.03.05-3
4. Response to NRC RAI Letter No. 025, RAI Question No. 12.02-10
5. Response to NRC RAI Letter No. 025, RAI Question No. 15.06.05-1

Commitments made by this letter:

1.

CccC:

The information provided in the RAI responses will be incorporated into a future
submission of the North Anna Unit 3 COLA, as described in the Enclosures.

S. Nuclear Regulatory Commission, Region I
A. Kevern, NRC

T. Reece, NRC

J. Debiec, ODEC

A. Zinke, NuStart/Entergy

L. Williamson, Entergy

Kingston, GEH

Ainger, Exelon
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ENCLOSURE 1

Response to NRC RAI Letter No. 017

RAI Question No. 02.03.05-1
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NRC RAI 02.03.05-1

FSAR Table 2.3-17R presents maximum predicted annual average X/Q and
D/Q values for the ESE sector for various distances out fo 50 miles. Please
revise the FSAR fo explain why the X/Q and D/Q values presented in FSAR
Table 2.3-17R differ from the X/Q and D/Q values presented in SSAR Table
2.3-17. Please also consider adding this qualifier to other FSAR and ER
fables presenting X/Q and D/Q values used in routine release dose
calculations.

Dominion Response

Vent building height and cross-sectional area are required inputs to the
XOQDOQ atmospheric dispersion model. At the time of the ESPA, the reactor
technology had not been selected and representative reactor building dimensions
were used for the height and cross-sectional area. The ESPA evaluation
assumed that the building height would be approximately 32 m and the smallest
probable building cross-sectional area would be about 2250 m?. Those values
were used for determining the ¢/Q and D/Q estimates presented in SSAR Table
2.3-17.

For the COLA, the ESBWR tfechnology had heen selected and the exterior
dimensions were available for the ESBWR reactor, turbine, and radwaste
buildings, which have vent stacks. Of these buildings, the reactor and turbine
buiilding were considered for normal releases. A building height of 49 m above
grade and a minimum cross-sectional area of 2400 m? were used for the %/Q and
D/Q estimates presented in FSAR Table 2.3-17R.

The %/Q and D/Q values were found to be dependent on building height, but not
the cross-sectional area at the Unit 3 site. Therefore, the change in height from
32 m (for the ESPA) to 49 m (for the COLA} accounts for the differences between
the ¥/Q and D/Q values presented in SSAR Table 2.3-17 and FSAR Table
2.3-17R.

The FSAR and COLA ER will be revised to include the input data and
assumptions used in the XOQDOQ modeling.

Proposed COLA Revision

FSAR Section 2.3.5.1 and ER Section 2.7.6 will be revised to provide the inputs
and assumptions for the routine release ¥/Q and D/Q values presented in the
tables in these sections. These changes are shown on the attached FSAR and
ER markups.

Page 2 of 2
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Markup of North Anna COLA

The attached markup represents Dominion’s good faith effort to show how the COLA will be revised
in a future COLA submittal in response to the subject RAIl. However, the same COLA content may
he impacted by revisions to the ESBWR DCD, responses o other COLA RAIls, 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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North Anna 3
Combined License Application
Part 2: Final Safety Analysis Report

NAPS ESP COL 2.3-2

heights away from the Unit 3 power block buildings which could have
postulated fission product releases. As a result, the entire EAB is located
beyond the wake influence zone that can be induced by tall structures,
e.g., the Unit 3 Turbine Building or Reactor Building.

2.3.43 Atmospheric Dispersion Factors for On-Site Doses
Onsite X/Q values for use in evaluating potential doses from Unit 3
postulaied release locations (sources) to on-site receptor locations are
based on the Unit 3 plant layout shown in Figure 2.3-201. The
meteorological data used in evaluating on-site doses is the same data
used for the accident condition dose calculations in SSAR Section 2.3.4.
The %/Q values for the control room were calculated using the ARCON96
computer code in accordance with guidance as documented in
RG 1.194. The source and receptor combinations are shown in
Table 2.3-201 through Table 2.3-205. Figure 2.3-201 shows the locations
of postulated accidental releases from Unit 3 and the Unit 3 receptor
locations.

NAPS COL. 2.0-11-A

2.3.5 Long-Term (Routine) Diffusion Estimates

The information needed to address DCD COL ltem 2.0-11-A is included
in SSAR Section 2.3.5, which is incorporated by reference with the
following supplements and variances.

2.3.51 Basis

NAPS ESP COL 2.3-3

The ##th-paragraph-third through sixth paragraphs of this SSAR section is
are supplemented as follows with information to address the receptors
near the Unit 3 site.

The following_input data and assumptions were used in the XOQDOQ
modeling:

: Meteorological Data: Three-year combined {1996—1998) onsite joint
freguency distribution of wind speed, wind direction, and atmospheric

stability.
+ Type of Release: Ground level.

: Wind Sensor Height: 10 m (33 ft).
: Vertical Temperature Difference: 10 m (33 ft) — 48.4 m (158.9 ft).

Number of Wind Speed Categories: 7.

| =

2-137 Revision 0 (Draft Update 10/14/08)
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¢+ Release Height: 10 m (33 ft) (default height).
: Reactor Building Height: 49 m (161 ft).

* Minimum _ Reactor Building Cross-Sectional Area: 2400 mé
(25,800 ft2).
. Distances from the release point to the nearest residence, nearest site

boundary, milk cow, vegetable garden, milk goat, meat animal: See
Table 2.3-15R.

For the dispersion analysis, the ESBWR Reactor Building is used to
determine the minimum building cross-sectional area for evaluating
building downwash effects. The height of this building is approximately
49 m (161 ft) including parapets. Based on this height and a nominal
width of 49 m (161 ft} on the rectangular face of the building, a minimum
building cross-sectional area. of 2400 m2 (25,800 ft2) was used to
determine X/Q and D/Q estimates. The perpendicular face of the building
is narrower at the top, but the total area, including stairwells and the
elevator shaft, is greater than 2400 m2 (25,800 f@) in that perpendicular
direction. For the NAPS site, the X/Q and D/Q values were found fo
depend on building height but not cross-sectional area.

The annual Radiological Environmental Monitoring Program
(Reference 2.3-201) was reviewed to determine if the distances of any of
the nearest receptors modeled for the SSAR have changed. The results
of that review, as documented in Table 2.3-15R, show the closest
receptor to be the residence. The evaluation assumed conservatively,
that each receptor (meat animal, vegetable garden, residence) is at the
location of the closest receptor. The results, as documented in
Table 2.3-15R, show the closest receptor to be the residence atin the
NW direction at a distance of 1.20 km (3930 ft). Therefore, for the
purposes of the atmospheric dispersion analysis and the subsequent
dose evaluations, one of each type of receptor was assumed to be at
1.20 km (3930 ft)_in each compass direction. Fer-the-purposes—ofthe

LY o

= - = e

each-compass—directHon—The maximum annual average X/Q value
calculated for the nearest residence, vegetable garden, and meat animal,

all assumed at 1.20 km (3930 ft), te-the-ESE-of- theplant-envelope-is
4.20 E-6 sec/m? in the ESE direction. The maximum D/Q for these

2-138 Revision 0 (Draff Update 10/14/08)
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2.5 Socioeconomics

The information for this section is provided in ESP-ER Section 2.5 and in FEIS Sections 2.8
and 2.9.

No new and significant information has been identified for socioeconomics.

2.6 Geology
The information for this section is provided in ESP-ER Section 2.6 and in FEIS Section 2.4.

No new and significant information has been identified for this section.

2.7 Meteorology and Air Quality
The information for this section is provided in ESP-ER Section 2.7 and in FEIS Section 2.3,

Supplemental information concerning atmospheric dispersion coefficients as-is provided in
Sections 2.7.5 and 2.7.6.
271 General Climate

No new and significant information has been identified for this section.

2.7.2 Regional Air Quality

No new and significant information has been identified for this section.

27.3 Severe Weather

No new and significant information has been identified for this section.

2.7.4 Local Meteorology

No new and significant information has been identified for this section,

2.7.5 Short-Term Diffusion Estimates

For the short-term atmospheric dispersion coefficients (used in the evaluation of doses due to
design basis accidents, in Section 7.1), the ESP values listed in FEIS Table 5-14 are used for this
ER.

2.7.6 Long-Term {Routine) Diffusion Estimates

As a part of the preparation of this ER, the annual Radiological Environmental Monitoring Program
was reviewed to determine if the distances to any of the nearest sensitive receptors, modeled for
the ESP-ER have changed. The results of that review, as documented in Table 2.7-1, show the
closest receptor to be the residence at the NW direction at a distance of 1.20 km (3930 feet). For
the purposes of the atmospheric dispersion analysis and the subsequent dose evaluations, it was
conservatively assumed that each sensitive receptor (meat animal, vegetable garden, residence) is

2-12 Revision 0 (Draft Update 10/14/08)
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at the location of the closest receptor. Therefore, one of each type of receptor was assumed to be at
1.20 km (3930 feet) in each compass direction. The maximum annual average %/Q value calculated
for the nearest residence, vegetable garden, and meat animal, all assumed at 0.74 miles te-the
ESE-of-the-facility-beundary-shewninFSAR Figure-2-0-205, is 4.20 E-6 sec/m® in the ESE
direction. The maximum D/Q for those receptors is 1.10E-8 m=2 in the NNE direction. In the
evaluation performed for this ER, the distance to the site boundary (EAB) was found to be 1.0 mile
in the direction where the maximum X/Q is calculated. However, for conservatism, the greater X/Q
value from the ESP-ER, which is based on a distance of 0.88 miles, is retained for use in this ER.
The maximum annual X/Q (no decay, undepleted) at the EAB is 3.70 E-6 sec/m?, at a distance of
1.42 km (0.88 mile) to the ESE of the facility boundary. The results are summarized in Table 2.7-2
and Table 2.7-3. These tables present the maximum calculated %/Qs and D/Qs at sensitive
receptors and at various distances from the site.

Long-term (Arnual-annual average) X/Q and D/Q estimates generated by the XOQDOQ model for
the sensitive receptors and at distances between 0.25 mile to 50 miles, as well as for various
segment boundaries, are also presented. Table 2.7-4 presents ¥/Q and D/Q estimates at the
SpeleIC points of mterest J%He—%?—%st&%#&-esﬂma*e&a%éemmd—dstanee&be&veea—@-%—aﬁd

Table 2.7-5 presents the no decay and undepleted X/Q estimates at various downwind distances
between 0.4 km (0.25 mi) and 80.5 km (50 mi). Table 2.7-6 presents the no decay and undepleted

%/Q estimates for various distance segments out to 80.5 km (50 mij),

Table 2.7-7 presents the 2.26 day decay (for short-lived noble gases) and undepleted }_.’JE
estimates at the same downwind distances. Table 2.7-8 presents the 2.26 day decay and

undepleted X/Q estimates for the same distance segments.

Table 2.7-9 presents the 8 day decay (for all iodines released to the atmosphere) and depleted XJE
estimates at the same downwind distances. Table 2.7-10 presents the 8 day decay and depleted
X/Q estimates for the same distance segments.

Table 2.7-11 presents the D/Q estimates for the same downwind distances. Table 2.7-12 presents
the D/Q estimates for the same distance segmenis.

The methodology used to determine the long-term dispersion and deposition coefficients (used in

the evaluation of doses due to normal operating releases) remains the same as that described in
ESP-ER Section 2.7.6.

The following input data and assumptions were used in the X0QDOQ modeling:

2-13 Revision 0 (Draft Update 10/14/08)
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: Meteorological Data: Three-year combined {1996—-1998) onsite joint frequency distribution of
wind speed, wind direction, and atmospheric stability.
: Type of Release: Ground level.

* Wind Sensor Height: 10 m (33 ft).
Vertical Temperature Difference: 10 m (33 ft) — 48.4 m (158.9 ).

e |

Number of Wind Speed Categories: 7.

Release Height: 10 m (33 ft} (default height).

Reactor Building Height: 49 m (161 ft).

Minimum Reactor Building Cross-Sectional Area: 2400 m2 {25,800 ft%):

Distances from the release point to the nearest residence, nearest site boundary, milk cow,
vegetable garden, milk goat, meat animal; See Table 2.7-1.

For the dispersion analysis, the ESBWR Reactor Building is used to determine the minimum
building cross-sectional area for evaluating building downwash effects. The height of this building is
approximately 49 m (161 ft) including parapets. Based on this height and a nominal width of 49 m
(161 ft) on the rectangular face of the building, a minimum building cross-sectional area of 2400 m2

(25,800 ft%) was used to determine X/Q and D/Q estimates. The perpendicular face of the building is

narrower at the top, but the total area, including stairwells and the elevator shaft, is greater than
2400 m2 (25,800 ft2) in that perpendicular direction. For the NAPS site, the 2/Q and D/Q values

were found to depend on building height but not cross-sectional area.

ESP-ER Tables 2.7-13 through 2.7-20 have been replaced in this ER by Tables 2.7-1 through-2-+_8
2.7-12.

No other new and significant information has been identified for this section.

2-14 Revision 0 (Draft Update 10/14/08)
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Response to NRC RAI Letter No. 019

RAIl Question No. 02.03.05-2
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NRC RAI 02.03.05-2

FSAR Table 2.3-16R presents revised x/Q and D/Q values for the residence,
meat animal, and vegetable garden. Please clarify the following inconsistencies
with corresponding information in the Environmental Report and revise the FSAR
as appropriate.

a. FSAR Table 2.3-16R shows that the maximum D/Q value for the
residence, meat animal, and vegetable garden receptors is 9.00E-09 1/m?
in the ESE sector at 0.74 miles. This conflicts with the information shown
in ER Table 2.7-4 which shows a higher D/Q for these receptors, 1.1E-08
1/m? in the NNE sector at 0.74 miles.

b. Please verify that the no-decay and 2.26-day decay x/Q values presented
in FSAR Table 2.3-16R are undepleted values and the 8-day decay x/Q
values are depleted values.

c. ER Table 2.7-4 includes a list of revised distances in each sector to the
EAB. Please revise FSAR Table 2.3-15R fo include this list of distances
to the EAB.

d. Should the distances and directions to the highest EAB x/Q and D/Q
values as flisted in FSAR Table 2.3-16R be consistent with the distances
shown in ER Table 2.7-47

Dominion Response

Clarifications and corrections in response to the subject RAI are as follows:

a. The maximum D/Q (ground deposition coefficient) values for the
residence, meat animal, and vegetable garden receptors shown as
1.1E-08 1/m? in the NNE sector in ER Table 2.7-4 are correct. The values
shown as 9.00F-09 1/m? in the ESE sector in FSAR Table 2.3-16R are the
correct D/Q values for the ESE sector (which has the maximum y/Q
value), but are not the maximum D/Q values. The maximum D/Q values
are in the NNE sector and should have been shown on FSAR Table
2.3-16R and used to calculate the doses to the maximally exposed
individual (MEI) on FSAR Tables 12.2-18bR, 12.2-201, and 12.2-203.
Instead, the slightly lower D/Q values for the ESE sector are shown on
FSAR Table 2.3-16R and were used to calculate the doses to the MEL
This error similarly affected ER Tables 2.7-2, 5.4-4, 5.4-5, and 5.4-6.

FSAR Section 2.3.5.1 and Tables 2.0-201 and 2.3-16R will be revised to

identify the maximum D/Q values as 1.1E-08 1/m? in the NNE sector. ER
Section 2.7.6 and Table 2.7-2 will be similarly revised.

Page 2 of 4
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In addition, FSAR Section 12.2.2.4.4 and Tables 12.2-18bR, 12.2-201,
and 12.2-203; and ER Section 5.4.2.2 and Tables 5.4-4, 5.4-5, and 5.4-6
will be revised to reflect the calculated doses to the ME] based on a
maximum D/Q value of 1.1E-08 1/m? in the NNE sector. Related editorial
changes will also be made to ER Table 5.4-6 to be consistent with FSAR
Tahle 12.2-203.

. The no-decay and 2.26-day decay y/Q values presented in FSAR Table
2.3-16R are undepleted values and the 8-day decay %/Q values are
depleted values. FSAR Table 2.3-16R and ER Table 2.7-2 will be revised
to include this information.

. FSAR Table 2.3-158R and ER Table 2.7-1 will be revised to add the

shortest distance from any point of the plant facility boundary (see FSAR
Figure 2.0-205) to the exclusion area boundary (EAB) for each directional
sector.

. The distances and directions to the EAB maximum x/Q and D/Q values in
FSAR Table 2.3-16R are not, and should not be, consistent with the
distances and directions to the highest predicted ¥/Q and D/Q values in
ER Table 2.7-4. The ER table presents the actual expected values while
the FSAR table presents conservatively higher values using the maximum
x/Q and D/Q values for the site boundary from the Early Site Permit
Application (ESPA) Site Safety Analysis Report (SSAR). These values
are shown on FSAR Table 2.3-16R for the EAB, which is the same as the
site boundary for the NAPS site.

FSAR Section 2.3.5.1 will be revised to more clearly explain that in
preparing the FSAR, the shortest distance from any point on the plant
facility boundary (See FSAR Figure 2.0-205) to the site boundary (i.e.,
EAB) in the direction where the maximum ¥/Q is calculated was found to
be 1.6 km (1.0 mile). While this actual distance is more accurate than the
earlier estimate of 1.42 km (0.88 miles) used in the ESPA SSAR, the
shorter distance and resulting higher %/Q values from the ESPA SSAR
were retained for use in the FSAR.

While FSAR Table 2.3-16R presents the maximum x/Q values for the EAB
at a distance of 0.88 mi in the ESE direction, the maximum D/Q values are
at a distance of 0.62 mi in the S direction, as shown on ESP ER Table
2.7-16. To clarify this difference with respect to maximum %/Q and D/Q
values, FSAR Table 2.3-16R, Note “a” will be revised as follows: “a:
direction South and distance of 0.62 mi for maximum D/Q for EAB.” FSAR
Table 2.0-201 and ER Table 2.7-2 will be similarly revised. Note “c” will
also be added to FSAR Table 2.3-16R and ER Table 2.7-2 to identify the

Page 3 of 4
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SSAR and ESP ER, respectively, as the sources of the EAB location
information.

Proposed COLA Revision

The FSAR and ER will be revised as stated in the above response. These
changes are shown on the attached FSAR and ER markups.

Page 4 of 4
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Markup of North Anna COLA

The attached markup represents Dominion’s goad 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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North Anna 3
Combined License Application
Part 2: Final Safety Analysis Report

NAPS ESP COL 2.3-2

heights away from the Unit 3 power block buildings which could have
postulated fission product releases. As a result, the entire EAB is located
beyond the wake influence zone that can be induced by tall structures,
&.9., the Unit 3 Turbine Building or Reactor Building.

2.3.4.3 Atmospheric Dispersion Factors for On-Site Doses
Onsite 1/Q values for use in evaluating potential doses from Unit 3
postulated release locations (sources) to on-site receptor locations are
based on the Unit 3 plant layout shown in Figure 2.3-201. The
meteorological data used in evaluating on-site doses is the same data
used for the accident condition dose calculations in SSAR Section 2.3.4.
The X/Q values for the control room were calculated using the ARCONS6
computer code in accordance with guidance as documented in
RG 1.194. The source and receptor combinations are shown in
Table 2.3-201 through Table 2.3-205. Figure 2.3-201 shows the locations
of postulated accidental releases from Unit 3 and the Unit 3 receptor
locations.

NAPS COL 2.0-11-A

2.3.5 Long-Term (Routine) Diffusion Estimates

The information needed to address DCD COL ltem 2.0-11-A is included
in SSAR Section 2.3.5, which is incorporated by reference with the
following supplements and variances.

2.3.51 Basis

NAPS ESP COL 2.3-3

The fifth-paragraph-third through sixth paragraphs of this SSAR section is
are supplemented as foliows with information to address the receptors
near the Unit 3 site.

The following input data and assumptions were used in the XOQDOQ
modeling:

: Meteorological Data: Three-year combined (1996—1998) onsite joint
frequency distribution of wind speed, wind direction, and atmospheric

stability.
¢ Type of Release: Ground level.

* Wind Sensor Height: 10 m (33 ft).
Vertical Temperature Difference: 10 m (33 ft) —48.4 m {158.9 /).
Number of Wind Speed Categories: 7.

2-137 Revision 0 (Draft Update 10/14/08)
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Release Height: 10 m (33 ft) (default height).

Reactor Building Height: 48 m (161 ft).

Minimum _Reactor Building Cross-Sectional _Area: 2400 m2
(25,800 #2).

+ Distances from the release point to the nearest residence, nearest site

boundary, milk cow, vegetable garden, milk goat, meat animal: See
Table 2.3-15R.

For the dispersion analysis, the ESBWR Reactor Building is used to
determine the minimum building cross-sectional area for evaluating
building downwash effects. The height of this building is approximately
49 m (161 ft) including parapets. Based on this height and a nominal
width of 49 m (161 ft) on the rectangular face of the building, a minimum
building cross-sectional area of 2400 m2 (25,800 ft2) was used to
determine X/Q and D/Q estimates. The perpendicular face of the building
is narrower at the top, but the total area, including stairwells and the
elevator shaft, is greater than 2400 mZ (25,800 ft2) in that perpendicular
direction. For the NAPS site, the X/Q and D/Q values were found to

depend on building height but not cross-sectional area.

The annual Radiological Environmental Monitoring Program
(Reference 2.3-201) was reviewed to determine if the distances of any of
the nearest receptors modeled for the SSAR have changed. The results
of that review, as documented in Table 2.3-15R, show the closest
receptor to be the residence. The evaluation assumed conservatively,
that each receptor (meat animal, vegetable garden, residence) is at the
location of the closest receptor. The results, as documented in
Table 2.3-15R, show the closest receptor to be the residence atin the
NW direction at a distance of 1.20 km (3930 ft). Therefore, for the
purposes of the atmospheric dispersion analysis and the subsequent
dose evaluations, one of each type of receptor was assumed to be at

1.20 km (3930 ft)_ in each compass direction. Fer-the-purpesesof-the

......

> v oitiio

1
-

each-compass—direction—The maximum annual average X/Q value
calculated for the nearest residence, vegetable garden, and meat animal,

all assumed at 1.20 km (3930 ft), to-the- ESE-ofthe-plant-envelope-is
4.20 E-6 sec/m° in the ESE direction. The maximum D/Q for these

2-138 Revision 0 (Draft Update 10/14/08)
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NAPS ESP VAR 2.0-1a
to 2.0-11

receptors is 1.10E-8 mz2 in the NNE direction. In the evaluation
performed for this FSAR, the shortest distance from any point on the
plant facility boundary to the site boundary (EAB) was found to be 1.6 km
(1.0 mile) in the direction where the maximum %/Q is calculated.
However, for conservatism, the greater X/Q from SSAR Section 2.3.5,
which is based on a distance of 1.42 km (0.88 miles), is retained for use
in this section. The maximum annual X/Q (no decay, undepleted) at the
EAB is 3.70 x 10°® sec/m®; at a distance of 1.42 km (0.88 mile) to the
ESE of the plant facility boundary (Figure 2.0-205).

The results are summarized in Table 2.3-16R and Table 2.3-17R. These
tables present the maximum calculated X/Qs and D/Qs at receptors and
at various distances from the site.

NAPS COL 2.0-11-A

Add the following at the end of this SSAR section to address annual
average X/Q and D/Q estimates.

Long-term (annual average) 2/Q and D/Q estimates generated by the
X0QDOQ model are also presented for each directional sector at
twenty-two specific distances, as well as for ten distance segments.
Table 2.3-206 presents the no decay and undepleted X/Q estimates at
various downwind distances between 0.4 km (0.25 mi) and 80.5 km
(50 mi). Table 2.3-207 presents the no decay and undepleted X/Q

estimates for various distance segments out to 80.5 km (50 mi).
Table 2.3-208 presents the 2.26 day decay (for short-lived noble gases)

and undepleted X/Q estimates at the same downwind distances.
Table 2.3-209 presents the 2.26 day decay and undepleted XJE
estimates for the same distance segmenis.

Table 2.3-210 presents the 8 day decay (for all iodines released to the
atmosphere) and depleted X/Q estimates at the same downwind
distances. Table 2.3-211 presents the 8 day decay and depleted xf_g_

estimates for the same distance segments.
Table 2.3-212 presents the D/Q estimates for the same downwind

distances. Table 2.3-213 presents the D/Q estimates for the same
distance segments.

2-139 Revision 0 (Draft Update 10/14/08)
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NAPS ESP COL 233 Table 2.3-15R Source to Receptor Distances

Distance Distance

from Plant from
Distance Distance from Facility Plant Facility
from Unit 1 Unit 1 Boundary Boundary
Type Direction (ft) (miles/km) ()’ (miles/km)’
Site Boundary (Exclusion Area Boundary)
EAB s 5199 0.98/1.58 371¢ 0.70/1.13
EAB 55w 5394 1.01/1.64 3238 0.61/0.99
EAB sSw 5527 1.05/1.68 2877 0.54/0.88
EAB WSW 5571 1.06/1.70 2891 0.55/0.88
EAB w 5519 1.05/1.68 2914 0.55/0.89
EAB WNW 5380 1.02/1.64 3393 0.64/1.03
EAB NwW 5181 0.98/1.58 3919 0.74/1.19
EAB NNW 4957 0.94/1.51 4417 0.84/1.35
EAB N 4744 0.90/1.45 4847 0.92/1.48
EAB NNE 4572 0.87/1.39 5110 0.97/1.56
EAB NE 4463 0.85/1.36 4858 0.92/1.43
EAB ENE 4427 0.84/1.35 4967 0.94/1.51
EAB E 4470 0.85/1.36 5604 1.06/1.71
EAB ESE 4585 0.97/1.40 5304 1.00/1.62
EAB SE 4761 0.90/1.45 4603 0.87/1.40
EAB SSE 4976 0.94/1.52 4180 0.79/1.27

Note 1: distances are from the plant facility boundary. See Figure 2.0-205.

2-150 Revision 0 (Draft Update 08/27/08)
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12.2.2.4.1 Compliance with 10 CFR 50, Appendix |, Section ILLA
Table 12.2-202 demonstrates that offsite doses due to Unit 3 radioactive
liguid effluents comply with the regulatory dose limits in 10 CFR 50,
Appendix I, Section Il.A.

NAPS 12.2.2.4.2 Compliance with 10 CFR 50, Appendix |, Section IL.D
ESP COL 11.1-1

Population dose is determined for the liquid effiuent releases from Unit 3
for both total body dose and thyroid dose. The total body dose is
1.0 person-rem/fyr as shown in Table 12.2-204. The thyroid dose is
0.69 person-rem/yr. The cost-benefit analysis performed to consider |
liquid radwaste augments to reduce doses due to liquid effluents is
presented in the reference described in Section 11.2. Based on the
above liquid effluent dose estimate values and the threshold value from
the cost-benefit analysis, no augments are cost-beneficial. Therefore,
Unit 3 complies with 10 CFR 50, Appendix [, Section I1.D.

12.2.2.4.3 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 Table 12.2-19bR.

12.22.44 Compliance with 10 CFR 20.1301 and 20.1302

This section demonstrates that offsite doses due to Unit 3, combined with
offsite doses due to Units 1 and 2 and the NAPS independent spent fuel
storage installation (ISFS1), camply with the regulatory limits in
10 CFR 20.1301 for doses to members of the public.

Using the Unit 3-specific gaseous effluent release activities identified in
Table 12.2-17R, and the Unit 3-specific liquid effluent release activities
identified in Table 12.2-19bR, the total annual doses to the MEI and the
population resulting from Unit 3 liquid and gaseous effluents are
calculated and presented in Tables 12.2-203 and 12.2-204, respectively.

The direct radiation contribution from operation of Unit 3 is negligible.
The direct dose contribution from Unit 3 at two distances is provided in
DCD Table 12.2-21. That table shows the annual dose at 1000 m
{0.62 mi) to be 1.66E-06 mSv/yr (1.66E-04 mrem/yr). Section 9.3.9
shows that Unit3 uses hydrogen water chemistry, and
DCD Section 12.2.1.3 explains that the direct dose contribution takes into
account hydrogen water chemistry. The distance from Unit 3 to the

12-7 Revision 0 (Draft Update 08/27/08)



Serial No. NA3-08-116
Docket No. 52-017
RAIl 02.03.05-2

Page 13 of 27

North Anna 3
Combined License Application
Part 2: Final Safety Analysis Report

Table 2.3-15R. The distance from Unit 3 to the location on the site
boundary with the highest gaseous effluent annual dose is 1416 m
(0.88 mile) in the ESE direction. This is the distance from Unit 3 to the
site boundary, that is, the exclusion area boundary (EAB} in the direction
of maximum annual X/Q, as shown in Table 2.3-16R. These distances
from Unit 3 to each type of receptor location are greater than those
presented in the DCD, so the Unit 3 direct radiation dose rate at each
location us even lower than the very low rate cited above for 1000 m
(0.62 mi}.

The total annual doses to the MEI resulting from North Anna Units 1
and 2 liquid and gaseous effluents are provided in Table 12.2-203. The
values shown are representative based on review of Units 1 and 2 annual
radiological environmental operating reports (e.g., Reference 12,2-203).

The direct radiation contribution from operation of Units 1 and 2 is
negligible. An evaluation of operating plants by the NRC states that:

“...because the primary coolant of an LWR is contained in a heavily
shielded area, dose rates in the vicinity of light water reactors are
generally undetectable and are less than 1 mrem/year at the site
boundary.”

The NRC concludes that the direct radiation from normal operation
results in “small contributions at site boundaries™ (Reference 12.2-204,
Section 4.6.1.2). For the NAPS site, the nearest residence is at a
distance typical of a site boundary evaluated by NRC. An assumed value
of 1 mrem/yr is included in Table 12.2-203 to account for the dose to the
MEI at the nearest residence from operation of Units 1 and 2.

The direct radiation contribution from operation of the NAPS ISFSI is
small, both at the residence nearest io the ISFSI, which is south and
slightly east of the ISFSI at about 1030 m (0.64 mi), and at the closest
point to the site boundary, which is south and slightly west of the ISFSI at
approximately 760 m (0.47 m). The annual contribution at the site
boundary from the ISFSI is no more than 3.6E-02 mSv/yr (3.6 mrem/yr).
This value is based on a conservatively estimated peak dose rate from
84 fully-loaded casks/modules in the ISFSI| and the distance from the
ISFSI to the site boundary, which is shorter than that to the residence
nearest the ISFSI. This ISFSI dose contribution is then conservatively
applied to the MEI for the nearest residence from Unit 3, which is 1191 m
(0.74 mi) in the NW direction and even further from the ISFSI.

12-8 Revision 0 (Draft Update 10/14/38)
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Table 12.2-203 shows that the total NAPS site doses resulting from the
normal operation of Units 1, 2, and 3 and applied at the nearest
residence are well within the regulatory limits of 40 CFR 190. These
doses are applied at the distance to the nearest residence from Unit 3,
that is, 1191 m (0.74 mi), but in the direction of the maximum annual %/Q,
that is, in the ESE direction, and using the maximum D/Q, which is from
the NNE direction. These doses bound those at the site boundary.

Table 12.2-204 shows the total body doses from liquid and gaseous
effluents doses attributable to Unit 3 for the population within 50 miles of
the NAPS site.

12.2.2.4.5 Compliance with 10 CFR 20.1302
Surveys of radiation levels in unrestricied and controlled areas and
radioactive maierials in effluents released to unrestricted and controiled

areas are conducted to demonstrate compliance with the dose limits
given in 10 CFR 20.1302 for individual members of the public.

Compliance with the annual dose limit in 10 CFR 20.1302 is
demonstrated 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.

NAPS
ESP COL 11.1-1

122246 Comparison of ESPA to NAPS Site with Unit 3 Liquid
Effluent Concentrations

As described in Section 12.2.2.4, the radioactive liquid effluent

concentrations for Unit 3 are provided in Table 12.2-19bR. This table also

shows the maximum activity concentration for each nuclide at the end of

the discharge canal from the combined operation of Units 1, 2, and 3,

and the corresponding concentration limit for the NAPS site.

The radioactive liquid effluent concentrations for the NAPS site from the
combined operation of the two new units and the existing unifs as
presented in the ESPA are included in ESP-ER Table 5.4-6. That table
presents the composite annual release activities of liquid effluents for a
single new unit, but based on a composite of possible radionuclide
releases from many reactor designs. For all isotopes except tritium, the
maximum annual activity for each radionuclide is the maximum from the
many different types of reactor designs considered. ESP-ER Table 5.4-6
contains more radionuclides than Table 12.2-19bR due to the use of the
composite set of nuclides in the ESP-ER.
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NAPS COL 12.2-2-A
NAPS ESP COL 11.1-1
NAPS ESP VAR 12.2-1

Table 12.2-18bR Gaseous Pathway Doses to the MEI (mrem/yr)
ESP Unit3

Total Total
Location Pathway Body Thyroid Skin Body Thyroid Skin

Nearest.Site Plume 2.1E+00 NA  6.2E+00 1.6E+00 1.6E+00 4.0E+00

Bounda

(1416 mry Inhalation

(éléBESfmi) Adult 3.0E-01 1.6E+00 NA  9.1E-03 6.8E-01 NA
Qr

ESP.ERand Teen 3.1E-01 20E+00 NA 97E-03 89E-01 NA

FSAR) Chid 27E-01 2.3E+00 NA  9.1E-03 1.1E+00 NA

Infant 1.6E-01 2.0E+00 NA  55E-03 9.8E-01 NA

Nearest Vegetable

Garden

(1513 m Adult 44E-01 4.9E+00 NA  36E-04 338450 NA

(0.94 mi) 3.7E-01 4.0E+00

NE for Teen 57E-01 6.6E+00 NA 575041 48E+00 NA

ESP-ER; 5.8E-01 5.5E+00

1191 m

(0.74mi)  Child 1.1E+00 1.3E+01 NA  1.3E+00 9-4E+00 NA

ESE for ‘ TAE+01

FSAR)

Nearest Plume 14E+00 NA  4.0E+00 3.0E-04 3.0E-04 62804

Residence 3.2E-01 3.2E-01 6.5E-01

(1545 m ,

(0.96 mi) Inhalation

NNE for Adult 2.0E-01 1.0E+00 NA  9.9E-03 7.2E-01 NA

ESP-ER;

1191 m Teen 2.0E-01 1.3E+00 NA  1.0E-02 93E-01 NA

(0.74 mi) Chitd 18E-01 1.5E+00 NA  9.6E-03 1.1E+00 NA

ESE for

FSAR} Infant 1.0E-01 1.3E+00 NA  5.8E-03 1.0E+00 NA

Nearest Meat

Meat C

(2335 O Adult B7E-02 15E01  NA  13E-01 24804 NA

SE for Teen 49E-02 1.1E-01 NA 11E-01 48884 NA

ESP-ER; L0E-01

1191 m S—

(0.74mi)  Child 7.9E-02 1.7E-01 NA  2.0E-01 32884 NA

ESE for 34E-01

FSAR)
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NAPS COL12.2-2-A Table 12.2-18bR Gaseous Pathway Doses to the MEI (mrem/yr)
NAPS ESP COL 11.1-1

NAPS ESP VAR 12.2-1 ESP Unit 3
Total Total
Location Pathway Body Thyroid Skin Body Thyroid Skin
Nearest All
Garden/

Adult 1.6E+00 4.9E+00 4.0E+00 8-0E04 4-6E+00 6204

Residence/ :
Meat Gow 8.3E-01 5.3E+00 8.5E-01
(Varies for  Teen 1.6E+00 6.6E+00 4.0E+00 9.0E01 6.0E+00 6-2E-04
‘15%‘31'5'*? 1.0E+00 7.0E+00 6.5E-01
m
(0.74 mi)  Child 16E+00 1.3E+01 4.0E+00 1.9E+00 41E+01 62E04
ESE for 1.3E+01 B.5E-01
FSAR)

Infant 1.5E+00 1.3E+00 4.0E+00 3404 43E+00 62E04
3.3E-01 1.4E+00 6.5E-01

Notes: 1. There are no infant doses for the vegetable and meat pathways because

infants do not consume these foods.

2. “NA” denotes “not applicable.”

3. 1 mrem = 0.01 msv

4, For Unit 3, the doses shown for “nearest garden/residence/meat cow”
location are the sum of garden, residence, and meat cow doses at 1191m.
For ESP, these doses are the maximum of garden/residence, and meat
cow doses at 1513m NE, 1545m NNE, and 2205m SE, respectively.
The site boundary and residence plume deses include ground shine
contribution.
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NAPS COL 12.2-2-A
NAPS
ESP COL 11.1-1

Table 12.2-201 Comparison of Annual Doses to the MEI from

Gaseous Effluents Per Unit

ESP
(Single 10 CFR 50

Type of Dose Location Unit) Unit 3 Limit
Gamma Air {mrad/yr) Site Boundary 3.2 2.2 10
Beta Air (mrad/yr) Site Boundary 4.8 2.5 20
Total Body (mremfyr) Site Boundary 24 1.6 5
Skin {mrem/yr) Site Boundary 6.2 4.0 15
fodines and Particulates- Garden/ 12 94 15
Thyroid (mrem/yr) Residence/ 1

Meat Cow T
1 mrad = 0.01 mGy
1 mrem = 0.01 mSv
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NAPS COL 12.2-2-A
NAPS COL 12.2-3-A
NAPS ESP COL. 11.1-1
NAPS ESP VAR 12.2-4

Table 12.2-203 Comparison of Site Doses to the MEI

ESP Unit 3 (ESBWR) 40 CFR
Site Existin Site 190
Type of Dose Total!) |Liquid Gaseous Total| Units® Total®  Limit
Total Body 6.8 0.094 1.9 43 5.0 6.9 25
{mrem/yr) 2.0
Thyroid 27 0.18 +H H 5.1 18 75
{mrem/fyr) 13 13
Bone 12 1.3 8 9.2 541 14 25
{mrem/fyr) 8.0
Notes:

{1) The ESP site total doses are for two new units and two existing units, and do
not include a dose contribution from the ISFSI.

(2) The doses from existing units include ISFSI contribution and an assumed dose
of 1 mrem/yr due to direct radiation from the existing units.

(3) This site total dose includes the Unit 3 total dose and the dose from the existing

units.
(4) 1 mrem = 0.01 msv

12-27

Revision 0 (Draft Update 10/14/08)




Serial No. NA3-08-116

Docket No. 52-017 North Anna 3
RAI 02.03.05-2 Combined License Application
Page 19 of 27 Part 3: Applicants’ Environmental Report - Combined License Stage

2.5 Socioeconomics

The information for this section is provided in ESP-ER Section 2.5 and in FEIS Sections 2.8
and 2.9.

No new and significant information has been identified for socioeconomics.

2.6 Geology
The information for this section is provided in ESP-ER Section 2.6 and in FEIS Section 2.4.

No new and significant information has been identified for this section.

2.7 Meteorology and Air Quality
The information for this section is provided in ESP-ER Section 2.7 and in FEIS Section 2.3,

Supplemental information concerning atmospheric dispersion coefficients as-is provided in
Sections 2.7.5 and 2.7.6.

2.7.1 General Climate

No new and significant information has been identified for this section.

2.7.2 Regional Air Quality

No new and significant information has been identified for this section.

27.3 Severe Weather

No new and significant information has been identified for this section.

2.7.4 Local Meteorology

No new and significant information has been identified for this section.

275 Short-Term Diffusion Estimates

For the short-term atmospheric dispersion coefficients (used in the evaluation of doses due to
design basis accidents, in Section 7.1), the ESP values listed in FEIS Table 5-14 are used for this
ER.

2.7.6 Long-Term (Routine) Diffusion Estimates

As a part of the preparation of this ER, the annual Radiological Environmental Monitoring Program
was reviewed to determine if the distances to any of the nearest sensitive receptors, modeled for
the ESP-ER have changed. The results of that review, as documented in Table 2.7-1, show the
closest receptor to be the residence at the NW direction at a distance of 1.20 km (3930 feet). For
the purposes of the atmospheric dispersion analysis and the subsequent dose evaluations, it was
conservatively assumed that each sensitive receptor {meat animal, vegetable garden, residence) is

2-12 Revision 0 (Draft Update 10/14/08)
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at the location of the closest receptor. Therefore, one of each type of receptor was assumed to be at
1.20 km (3930 feet) in each compass direction. The maximum annual average X/Q value calculated
for the nearest residence, vegetable garden, and meat animal, all assumed at 0.74 miles te-the
ESE-efthefaciity boundaryshowninFSAR Fgure 2.0 205, is 4.20 E-6 sec/m® in the ESE
direction. The maximum D/Q for those receptors is 1.10E-8 m= in the NNE direction. In the
evaluation performed for this ER, the distance to the site boundary (EABl was found to be 1.0 mile
in the direction where the maximum X/Q is calculated. However, for conservatism, the greater X/Q
value from the ESP-ER, which is based on a distance of 0.88 miles, is retained for use in this ER.
The maximum annual X/Q (no decay, undepleted) at the EAB is 3.70 E-6 sec/m®, at a distance of
1.42 km (0.88 mile) to the ESE of the facility boundary. The results are summarized in Table 2.7-2
and Table 2.7-3. These tables present the maximum calculated %/Qs and D/Qs at sensitive
receptors and at various distances from the site.

Long-term (Annuatannual average) X/Q and D/Q estimates generated by the XOQDOQ model for
the sensitive receptors and at distances between 0.25 mile to 50 miles, as weli as for various
segment boundaries, are also presented. Table 2.7-4 presents X/Q and D/Q estimates at the
spemﬂc points of mterest %bb%&ksﬁ-%@esﬁaa%es—a%dewmd—d&s@mee&beﬁveeﬁ—e—zsﬂaﬁé

Table 2.7-5 presents the no decay and undepleted X/Q estimates at various downwind distances
between 0.4 km (0.25 mi) and 80.5 km (50 mi). Table 2.7-6 presents the no decay and undepleted

1/Q estimates for various distance segments out to 80.5 km (50 mi).

Table 2.7-7 presents the 2.26 day decay (for short-lived noble gases) and undepileted IUE
estimates at the same downwind distances. Table 2.7-8 presents the 2.26 day decay and

undepleted X/Q estimates for the same distance segments.
Table 2.7-9 presents the 8 day decay (for all iodines released to the atmosphere) and depleted XJ’E

estimates at the same downwind distances. Table 2.7-10 presents the 8 day decay and depleted
L/Q estimates for the same distance segments.

Table 2.7-11 presents the D/Q estimates for the same downwind distances. Table 2.7-12 presents
the D/Q estimates for the same distance segments.
The methodology used to determine the long-term dispersion and deposition coefficients (used in

the evaluation of doses due to normal operating releases) remains the same as that described in
ESP-ER Section 2.7.6.

The following input data and assumptions were used in the X0QDOQ modeling:
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Table 2.7-1 Source to Sensitive Receptor Distances

Distance
Distance From Distance from
Distance from Facility Facility
from Unit Unit 1 Boundary Boundary
Type Direction 1 (Feet} (Miles/km) (Feet)! (Miles/km)'
Site Boundary (Exclusion Area Boundary)
EAB ] 5199 0.98/1.58 3719 0.70/1.13
EAB SSwW 5394 1.01/1.64 3238 0.61/0.99
EAB Sw 5527 1.05/1.68 2877 0.54/0.88
EAB wsw 5571 1.06/1.70 2891 0.55/0.88
EAB W 5519 1.05/1.68 2914 0.55/0.89
EAB WNW 5380 1.02/1.64 3393 0.64/1.03
EAB NW 5181 0.98/1.58 3919 0.74/1.19
EAB NNW 4957 0.94/1.51 4417 0.84/1.35
EAB N 4744 0.90/1.45 4847 0.92/1.48
EAB NNE 4572 0.87/1.39 5110 0.97/1.56
EAB NE 4463 0.85/1.36 4858 0.92/1.48
EAB ENE 4427 0.84/1.35 4967 0.94/1.51
EAB E 4470 0.85/1.36 5604 1.08/1.71
EAB ESE 4585 0.97/1.40 5304 1.00/1.62
EAB SE 4761 0.90/1.45 4603 0.87/1.40
EAB SSE 4976 0.94/1.52 4180 0.79/1.27

Note 1: Distances are from the plant facility boundary. See FSAR Figure 2.0-205.

Note 2: No milk cows ar goats within a 5-mile radius of NAPS.
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indicate isotopes for which the estimated ESBWR release activity is greater than the corresponding
ESP-ER composite release activity. “NP” denotes isotopes which are not present in ESBWR liquid
effluents.

There are small increases in liquid effluent release activities for twelve radioisotopes associated
with normal operation of Unit 3 as compared to the composite release activities presented in the
ESP-ER. However, the total liquid effluent release activity of Unit 3 is at least an order of magnitude
lower than the total ESP-ER composite release activity.

ESP-ER Table 5.4-10 provided the total body and organ doses to the maximally exposed individual
(MEI) resuiting from liquid and gaseous effluent releases of a single new unit. These calculated
doses were determined to be within the design objectives of 10 CFR 50, Appendix |. Using
design-specific release activities of liquid effluents from Unit 3, the total annual doses to the MEI
from liquid effluents are calculated and presented in Table 5.4-2. The total annual doses from liquid
effluents were calculated using the same methodologies and parameters (with the exception of
release activity) as those used in ESP-ER annual MEI dose calculations.

As shown in Table 5.4-2, the annual doses to the ME! from different liquid effluent pathways are
consistently lower than those calculated and presented in the ESP-ER. Therefore, the dose impacts
to the MEI remain SMALL, and no new mitigation measures or controls are warranted.

5422 Gaseous Pathway Doses

ESP-ER Table 5.4-7 presented the composite release activities of gaseous effluents for a single
new unit. These composite activities were obtained by taking the maximum activity for each isotope
from multiple reactor designs. ESBWR-specific gaseous effluent release activities are presented in
Table 5.4-3 and are compared to ESP-ER composite release activities. All Unit 3 ESBWR-specific
release activities are lower than the corresponding ESP-ER composite release activities. "NP”
denotes isotopes which are not present in ESBWR gaseous effluents.

The total annual doses to the MEI from gaseous effluents have been re-calculated using the
ESBWR-specific gaseous release activities and the same methodologies and parameters as those
used in ESP-ER calcutations, with the exception of MEI locations. As discussed in Section 2.7, the
MEI locations for the vegetable garden, residential, and meat cow receptors have changed. A
single, bounding location-(8-74-mile-E=SEfrom-thefacility-boundary), has been selected for these
receptors and the doses from the garden, residential, and meat cow pathways are summed to
arrive at the total dose at this location. The %/Q values are at 0.74 mile ESE from the facility
boundary and the D/Q values are at the same distance in the NNE direction. The rearest-maximum
1/Q site boundary MEI location (0.88 mile ESE of the site-plant boundary) is-and maximum B/Q site
boundary location (0.62 mile in the south direction) are the same as was-were used in the ESP-ER.
The results of the total annual dose calculations are provided in Table 5.4-4. The values in bold print
indicate the Unit 3 gaseous pathway doses to the MEI that are larger than the corresponding
ESP-ER doses.
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Table 5.4-4 Gaseous Pathway Doses (mrem/yr) to the MEI

ESP-ER Unit 3
Total
Location Pathway Total Body Thyroid  Skin Body Thyroid Skin
Nearest-Site Boundary Plume 2.1E+00 N/A  6.2E+00 1.6E+00 1.6E+00 4.0E+00
(0.88 mi ESE for ESP-ER,; -
same location for this ER) Phalation
Adult 3.0E-01 1.6E+00 N/A 8.1E-03 6.8E-01 N/A
Teen 3.1E-01 2.0E+00 N/A 9.7E-03 8.9E-01 N/A
Child 27E-01  23E+00 N/A  91E-03 1.1E+00 N/A
Infant 1.6E-01  2.0E+00 N/A 55E-03 9.8E-01 N/A
Nearest Garden (0.24 mi  Vegetable
NE for ESP-ER; 0.74 mi
ESE for this ER) | Adult 44E-01  49E+00 N/A  3:6E0 33E400 N
3.7E-01 4.0E+00
Teen 5.7E-01  6.6E+00 N/A  BFEO04 46400 N/A
5.8E-01 5.5E+00
Child 1.1E-00  1.3E+01 N/A  1.3E+00 94E+00 N/A
1.1E+01
MNearest Residence (0.96 Plume 1.4E+00 N/A  4.0E+00 30584 30804 6&2E-04
mi NNE for ESP-ER; 0.74 3.2E-01 3.2E-01 6.5E-01
mi ESE for this ER) -
Inhalation
Adult 2.0E-01 1.0E+00 N/A  9.9E-03 7.2E-01 N/A
Teen 2.0E-01 1.3E+00 N/A 1.0E-02 9.3E-01 N/A
Child 1.8E-01 1.5E+Q0 N/A 9.6E-03 1.1E+00 N/A
Infant 1.0E-01 1.3E+00 N/A 58E-03 1.0E+00 N/A
Nearest Meat Cow (1.37  Meat
mi SE for ESP-ER; 0.74
2.6E-01
Teen 4 9E-02 1.1E-01 N/A 1.1E-01 48E-04 N/A
2.0E-01
Child 7.9E-02  1.7E-01 N/A  2.0E-01 3-2E-04 N/A
34E-01
5-14 Revision O (Draft Update 08/27/08)
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Table 5.4-4 Gaseous Pathway Doses (mrem/{yr) to the MEI

ESP-ER Unit 3
Total
Location Pathway Tofal Body Thyroid Skin Body Thyroid Skin
Nearest Garden/ All
Residence/ Adult 1B6E+00 4.9E+00 A.0E+00 S-DE 0+ 4BE+00 6.2E 04
Meat Cow (Varies for
ESP-ER. 0.74 mi ESE for 8.3E-01 5.3E+00 6.5E-01
this ER) Teen 16E+00 B6.6E+00 4.0E+00 9OE 01 BOE+00 62804
1.0E+00 7.0E+00 6.5E-01
Child 16E+00 1.3E+01 4.0E+00 1.9E+00 1.1E+01 62E-0%
1.3E+01 6.5E-01
Infant 156400 1.3E+00 4.0E+00 34E04 13E+00 82E-04

33E-01 14E+00 6.5E-01

Notes:

1. There are no infant doses for the vegetable and meat pathways because infants do not
consume these foods.

2. “N/A” denotes “not applicable.”

3. For Unit 3, the doses shown for “nearest garden/residence/meat cow” location are the sum of
garden, residence, and meat cow doses at 0.74 mi. For ESP-ER, these doses are the
maximum of garden, residence, and meat cow doses at 0.94 mi NNE, and 1.37 mi SE,
respectively.

5-15 Revision 0 (Draft Update 08/27/08)
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Part 3: Applicants’ Environmental Report - Combined License Stage

Table 5.4-5 Comparison of Annual Doses to the MEI from Gaseous Effluents

ESP-ER 10 CFR 50
1 New Unit Unit 3 Appendix |
Type of Dose  (MEIl Location) {MEI Location) Limit
Gamma Air 3.2 22 10
{mrad/yr) (Site Boundary)  (Site Boundary)
Beta Air 4.8 2.5 20
{mrad/fyr) (Site Boundary)  (Site Boundary}
Total Body 24 1.6 5
(mrem/yr) (Site Boundary)  (Site Boundary)
Skin (mrem/yr) 6.2 4.0 15
(Site Boundary)  (Site Boundary)
lodine and 12 g1 15
Particulates — (Garden) "
Thyroid (Garden/
(mrem/yr) Residence/
Meat Cow)

Revision 0 (Draft Update 08/27/08)
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Table 5.4-6 Comparison of Site Doses (mrem/yr) to the MEI

ESP North Anna Unit 3 {(ESBWR)
Type of Existin Site Total 40 CFR 190
Dose  Site Total (¥ Liquid Gaseous  Total Units 2 (3) Limit
Total Body 6.8 0.094 1.9 2.0 5.0 6.9 25 |
{mrem/yr)
Thyroid 27 0.18 13 13 5.1 18 75 i
{mrem/yr)
Bone 12 1.3 8.0 9.2 5.1 14 25 |
(mrem/yr) T
Notes:

1. The ESP site total doses are for two new units and the two existing units, and do notinclude a |
dose contribution from the ISFSI.

2. The doses from existing units include ISFSI contribution_and an assumed dose of 1 mrem/yr
due to direct radiation from the existing units.

3. This site total dose includes the Unit 3 total dose and the dose from the existing units.

5-17 Revision 0 (Draft Update 10/14/08)
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Serial No. NA3-08-116
Docket No. 52-017

NRC RAIl 02.03.05-3

FSAR Section 2.3.5, Long-Term (Routine) Diffusion Estimates, addresses X/Q
and D/Q values. Please revise Section 2.3.5 to include X/Q and D/Q values out
to 50 miles which are used to perform the population dose calculation for the
radwaste system cost-benefit analysis required by Section Il.D of Appendix | to
Part 50.

Dominion Response

FSAR Section 2.3.5 will be revised to provide the %/Q (atmospheric dispersion
coefficient) and D/Q (ground deposition coefficient) values out to 50 miles.

Proposed COLA Revision

FSAR Section 2.3.5.1 will be revised and Tables 2.3-206, 2.3-207, 2.3-208,
2.3-209, 2.3-210, 2.3-211, 2.3-212, and 2.3-213 will be added to provide x/Q and
D/Q values out to 50 miles.

To clarify titles with respect to content and to be consistent with the new FSAR
tables, ER Section 2.7.6 will be revised and Tables 2.7-5, 2.7-6, 2.7-7, and 2.7-8
will be divided, creating additional Tables 2.7-9, 2.7-10, 2.7-11, and 2.7-12.

These changes are shown on the attached FSAR and ER markups.

Page 2 of 2
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Markup of North Anna COLA

The attached markup represents Dominion’s good faith effort to show how the COLA will be revised
in a future COLA submittal in response to the subject RAI. 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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Part 2: Final Safety Analysis Report

NAPS ESP COL 2.3-2

heights away from the Unit 3 power block buildings which could have
postulated fission product releases. As a result, the entire EAB is located
beyond the wake influence zone that can be induced by tall structures,
e.g., the Unit 3 Turbine Building or Reactor Building.

2343 Atmospheric Dispersion Factors for On-Site Doses

Onsite X/Q values for use in evaluating potential doses from Unit 3
postulated release locations (sources) to on-site receptor locations are
based on the Unit 3 plant layout shown in Figure 2.3-201. The
meteorological data used in evaluating on-site doses is the same data
used for the accident condition dose calculations in SSAR Section 2.3.4.
The %/Q values for the control room were calculated using the ARCONS6
computer code in accordance with guidance as documented in
RG 1.194. The source and receptor combinations are shown in
Table 2.3-201 through Table 2.3-205. Figure 2.3-201 shows the locations
of postulated accidental releases from Unit 3 and the Unit 3 receptor
locations.

NAPS COL 2.0-11-A

2.3.5 Long-Term {Routine) Diffusion Estimates

The information needed to address DCD COL Item 2.0-11-A is included
in SSAR Section 2.3.5, which is incorporated by reference with the
following supplements and variances.

2.3.5.1 Basis

NAPS ESP COL 2.3-3

The fitth-paragraph-third through sixth paragraphs of this SSAR section is
are supplemented as follows with information to address the receptors

near the Unit 3 site. ‘

The following input data and assumptions werge used in the XOQDOQ
modeling:

. Meteorological Data: Three-year combined (1996—1998) onsite joint
frequency distribution of wind speed, wind direction, and atmospheric

¢ Type of Release: Ground level.
Wind Sensor Height: 10 m (33 fi).
Vertical Temperature Difference: 10 m (33 ft) —48.4 m (158.9 ft).

: Number of Wind Speed Categories: 7.

2-137 Revision O {(Draft Update 10/14/08)
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Release Height: 10 m (33 ft) (default height).

Reactor Building Height: 49 m (161 ft).

Minimum Reactor Building Cross-Sectional Area: 2400 m2
(25,800 f2).

: Distances from the release point to the nearest residence, nearest site
boundary, milk cow, vegetable garden, milk goat, meat animal: See

Table 2.3-15R.

For the dispersion analysis, the ESBWR Reactor Building is used to
determine the minimum building cross-sectional area for evaluating
building downwash effects. The height of this building is approximately
49 m (161 ft) including parapets. Based on this height and a nominal
width of 49 m (161 ) on the rectangular face of the building, a minimum
building cross-sectional area of 2400 mZ (25,800 ft2) was used to
determine Z/Q and D/Q estimates. The perpendicular face of the building
is narrower at the top, but the total area, including stairwells and the
elevator shaft, is greater than 2400 mZ2 (25,800 ft2) in that perpendicular

direction. For the NAPS site, the X/Q and D/Q values were found to

depend on building height but not cross-sectional area.

The annual Radiological Environmental Monitoring Program
(Reference 2.3-201) was reviewed to determine if the distances of any of
the nearest receptors modeled for the SSAR have changed. The results
of that review, as documented in Table 2.3-15R, show the closest
receptior to be the residence. The evaluation assumed conservatively,
that each receptor (meat animal, vegetable garden, residence) is at the
location of the closest receptor. The results, as documented in
Table 2.3-15R, show the closest receptor to be the residence at-in the
NW direction at a distance of 1.20 km (3930 ft}. Therefore, for the
purposes of the atmospheric dispersion analysis and the subsequent
dose evaluations,_one of each type of receptor was assumed to be at

1.20 km (3930 ft) in each compass direction. Ferthe-purpeses-eofthe

- - Ctre -y -y - > gt

each-compass-direction—The maximum annual average X/Q value

calculated for the nearest residence, vegetable garden, and meat animal,

all assumed at 1.20 km (3930 ft), te-the-ESE-of-the-plant-envelope-is
4.20 E-6 sec/m3 in the ESE direction. The maximum D/Q for these

2-138 Revision 0 (Draft Update 10/14/08)
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NAPS ESP VAR 2.01a
to 2.0-11

receptors is 1.10E-8 mz2 in the NNE direction. In the evaluation
performed for this FSAR, the shortest distance from any point on the
plant facility boundary to the site boundary (EAB) was found to be 1.6 km
(1.0 mile) in the direction where the maximum %/Q is calculated.
However, for conservatism, the greater X/Q from SSAR Secfion 2.3.5,
which is based on a distance of 1.42 km (0.88 miles), is retained for use
in this section. The maximum annual X/Q (no decay, undepleted) at the
EAB is 3.70 x 10 sec/m?; at a distance of 1.42 km (0.88 mile) to the
ESE of the plant facility boundary (Figure 2.0-205).

The results are summarized in Table 2.3-16R and Table 2.3-17R. These
tables present the maximum calculated %/Qs and D/Qs at receptors and
at various distances from the site.

NAPS COL 2.0-11-A

Add the following at the end of this SSAR section to address annual
average X/Q and D/Q estimates.

Long-term (annual average) X/Q and D/Q estimates generated by the
X0QDOQ model are also presented for each directional sector at
twenty-two specific distances, as well as for ten distance segments.
Table 2.3-208 presents the no decay and undepleted X/Q estimates at
various downwind distances between 0.4 km (0.25 mi) and 80.5 km
{50 mi). Table 2.3-207 presents the no decay and undepleted :UE
astimates for various distance segments out to 80.5 km (50 mi).

Table 2.3-208 presents the 2.26 day decay (for short-lived noble gases)
and undepleted X/Q estimates at the same downwind distances.
Table 2.3-209 presents the 2.26 day decay and undepleted X/Q

estimates for the same distance segments.
Table 2.3-210 presents the 8 day decay (for all iodines released to the
atmosphere) and depleted X/Q estimates at the same downwind
distances. Table 2.3-211 presents the 8 day decay and depleted ﬂg
estimates for the same distance segments.
Table 2.3-212 presents the D/Q estimates for the same downwind

distances. Table 2.3-213 presents the D/Q estimates for the same
distance segments.

2-139 Revision 0 (Draft Update 10/14/08)
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NAPSESPCOL 2.3-2 Table 2.3-204 Unit 3 Fuel Buildin% and Radwaste Building
X/Q Results (sec/m>)

Source/Receptor 0-2hr 2-8hr 8-24hr 1-4d 4-30d
FB Cask Doors to N 1.21E-03 7.96E-04 3.54E-04 2.44E-04 2.08E-04
FB Source to N 2.65E-03 2.01E-03 8.08E-04 6.28E-04 5.18E-04
RWto N 1.27E-03 1.02E-03 4.30E-04 3.02E-04 2.55E-04

NAPS ESP COL 2.3-2 Table 2.3-205 Unit 3 Cross Unit Results

Source/Receptor 0-2hr 2-8hr 8-24hr 1-4d 4-30d
Unit 1/2 Release to 9.83E-05 7.04E-05 2.64E-05 1.89E-05 1.55E-05
Unit 3

2-155 Revision 0 (Draft Update 08/25/08)
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2.5 Socioeconomics

The information for this section is provided in ESP-ER Section 2.5 and in FEIS Sections 2.8
and 2.9.

No new and significant information has been identified for socioeconomics.

2.6 Geology
The information for this section is provided in ESP-ER Section 2.6 and in FEIS Section 2.4.

No new and significant information has been identified for this section.

2.7 Meteorology and Air Quality
The information for this section is provided in ESP-ER Section 2.7 and in FEIS Section 2.3.

Supplemental information concerning atmospheric dispersion coefficients as-is provided in
Sections 2.7.5 and 2.7.6.

2.7.1 General Climate

No new and significant information has been identified for this section.

2.7.2 Regional Air Quality

No new and significant information has been identified for this section.

2.7.3 Severe Weather

No new and significant information has been identified for this section.

2.7.4 Local Meteorology

No new and significant information has been identified for this section.

2.7.5 Short-Term Diffusion Estimates

For the short-term atmospheric dispersion coefficients (used in the evaluation of doses due to
design basis accidents, in Section 7.1), the ESP values listed in FEIS Table 5-14 are used for this
ER.

2.7.6 Long-Term (Routine) Diffusion Estimates

As a part of the preparation of this ER, the annual Radiological Environmental Monitoring Program
was reviewed to determine if the distances to any of the nearest sensitive receptors, modeled for
the ESP-ER have changed. The results of that review, as documented in Table 2.7-1, show the
closest receptor to be the residence at the NW direction at a distance of 1.20 km (3930 feet). For
the purposes of the atmospheric dispersion analysis and the subsequent dose evaluations, it was
conservatively assumed that each sensitive receptor (meat animal, vegetable garden, residence) is
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at the location of the closest receptor. Therefore, one of each type of receptor was assumed to be at
1.20 km (3930 feet) in each compass direction. The maximum annual average X/Q value calculated
for the nearest residence, vegetable garden, and meat animal, all assumed at 0.74 miles to-the
ESE-of-the-facility-boundary-showninFSAR Figure2.0-205, is 4.20 E-6 sec/m® in the ESE
direction. The maximum D/Q for those receptors is 1.10E-8 mz2 in the NNE direction. In the
evaluation performed for this ER, the distance to the site boundary (EAB) was found to be 1.0 mile |
in the direction where the maximum %/Q is calculated. However, for conservatism, the greater X/Q
value from the ESP-ER, which is based on a distance of 0.88 miles, is retained for use in this ER.
The maximum annual X/Q (no decay, undepleted) at the EAB is 3.70 E-6 sec!m3, at a distance of |
1.42 km (0.88 mile) to the ESE of the facility boundary. The resuits are summarized in Table 2.7-2
and Table 2.7-3. These tables present the maximum calculated %/Qs and D/Qs at sensitive
receptors and at various distances from the site.

Long-term (Arnuat-annual average) X/Q and D/Q estimates generated by the XOQDOQ model for |
the sensitive receptors and at distances between 0.25 mile to 50 miles, as well as for various
segment boundaries, are aiso presented. Table 2.7-4 presents %/Q and D/Q estimates at the
specmc points of mterest %He%%%@—esﬂa%a%esﬁdewawmd—dﬁanee&beﬁveen-@-%—aﬁd

Table 2.7-5 presents the no decay and undepleted X/Q estimates at various downwind distances
between 0.4 km (0.25 mi) and 80.5 km (50 mi). Table 2.7-6 presents the no decay and undepleted
1/Q estimates for various distance segments out fo 80.5 km (50 mi).

Table 2.7-7 presents the 2.26 day decay (for short-lived noble gases) and undepleted XJE
estimates at the same downwind distances. Table 2.7-8 presents the 2.26 day decay and
undepleted 2/Q estimates for the same distance segments.

Table 2.7-9 presents the 8 day decay (for all iodines released to the atmosphere) and depleted x,'g
estimates at the same downwind distances. Table 2.7-10 presents the 8 day decay and depleted
2/Q estimates for the same distance segments.

Table 2.7-11 presents the D/Q estimates for the same downwind distances. Table 2.7-12 presents
the D/Q estimates for the same distance segments.

The methodology used to determine the long-term dispersion and deposition coefficients (used in
the evaluation of doses due to normal operating releases) remains the same as that described in
ESP-ER Section 2.7.6.

The following input data and assumptions were used in the XOQDOQ modeling: |
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. Metecrological Data: Three-year combined (1986—1998) onsite joint frequency distribution of
wind speed, wind direction, and atmospheric stability.
: Type of Release: Ground level.

* Wind Sensor Height: 10 m (33 fi).
Vertical Temperature Difference: 10 m (33 ft) — 48.4 m (158.9 ft).

Number of Wind Speed Categories: 7.

Releage Height: 10 m (33 ft) (defauit height).

Reactor Building Height: 49 m (161 fi).

Minimum Reactor Building Cross-Sectional Area: 2400 m2 {25,800 ftg):

ks Iie

I

Distances from the release point to the nearest residence, nearest site boundary, milk cow,
vegetable garden, milk goat, meat animal: See Table 2.7-1.

For the dispersion analysis, the ESBWR Reactor Building is used to determine the minimum
building cross-sectional area for evaluating building downwash effects. The height of this building is
approximately 49 m (161 ft) including parapets. Based on this height and a nominal width of 49 m
(161 ft} on the rectangular face of the building, 2 minimum building cross-sectional area of 2400 m2
(25,800 ft2) was used to determine 2/Q and D/Q estimates. The perpendicular face of the building is
narrower at the top, but the total area,_including stairwells and the elevator shaft, is greater than
2400 mZ (25,800 ft2) in that perpendicular direction. For the NAPS site, the %/Q and D/Q values
were found to depend on building height but not cross-sectional area.

ESP-ER Tables 2.7-13 through 2.7-20 have been replaced in this ER by Tables 2.7-1 through-278
2.7-12.

No other new and significant information has been identified for this section.
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Serial No. NA3-08-116
Docket No. 52-017

ENCLOSURE 4

Response to NRC RAI Letter No. 025

RAI Question No. 12.02-10
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Serial No. NA3-08-116
Docket No. 52-017

NRC RAI 12.02-10

Staff review of the applicant's proposed revision to FSAR Section 12.2.2
(reference Dominion Letter NA3-08-043 (4/28/08) in response to NRC RAI
12.02-1) indicates internal inconsistencies in the presentation of FSAR data and
dose results supporting the demonstration of requlatory compliance. Specifically,
the applicant is requested to address and resolve the following items:

(a) In demonstrating consistency with the unity rule of Table 2 (Column 1) of
Appendix B to Part 20, add a fisting to FSAR Table 12.2-17R showing the
ratio of each radionuclide and sum-of-the-ratios for all radionuclides.
Currently, the tabulation does not present the sum-of-the-ratios.

(b) The staffs evaluation and analyses generally concur with dose results
presented in FSAR Table 12.2-18bR. However, the following
observations were noted: (i) the applicant’s dose associated with plume
exposure at the -nearest residence is nearly 1.5 times higher than the
staff's estimate; and (ii) in confirming consistency with Part 50 Appendix |,
Section Il design objectives, the applicant is requested to revise footnote 4
to state that the reported dose includes exposures from plume and ground
shine contributions.

(c) Address and resolve the following items in FSAR Tables 12.2-203 and
12.2-204: (i) the presentation of dose results for North Anna Unit 3 should
note whether the listed dose results include the incremental dose
contribution from furbine building skyshine associated with the use of
hydrogen water chemistry (as described in FSAR Section 9.3.9) in
demonstrating consistency with Part 20.1301(e); (ii) confirm whether the
new total body doses reported for the existing units (6th column of table)
need to be identified in the Departure Report (Part 7 of the North Anna
Unit 3 application) given that they are higher by a factor of about 5 when
compared fo the corresponding information presented in ER Table 5.4-11
of the North Anna ESP (Rev. 9, Sept. 2006); (iii) the applicant should
confirm whether changes in the basis of collective population doses need
to be identified in the Departure Report (Part 7 of the North Anna Unit 3
application) when compared to the information and data presented in
North Anna ESP (Rev. 9, Sept. 2006); and (iv) the applicant should
confirm that the data presented in ER Tables 5.4-1, 5.4-3, and 2.5-8 of the
North Anna ESP (Rev. 9, Sept. 2008) are still valid in terms of the
applicability of supporting data for the current and forthcoming versions of
the FSAR and supplemental ER.

Page 2 of 5
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Dominion Response

a. FSAR Table 12.2-17R will be revised to add concentration ratios by isotope,
as well as the sum of the ratios. This revision was addressed in Dominion’s
response to RAl 12.02-3, dated August 21, 2008 (Serial No. NA3-08-85R),
which included an FSAR markup depicting the Table 12.2-17R changes.

The doses in FSAR Table 12.2-18bR were calculated in a conservative
manner. The bases for these dose calculations are provided in FSAR
Table 12.2-18aR.

Footnote 4 of FSAR Table 12.2-18bR will be revised to clarify that the
plume dose includes ground shine contribution

FSAR Section 12.2.2.4.4 will be revised to clarify that skyshine dose is
based on hydrogen water chemistry and is negligible compared to
effluent doses. This revision was addressed in Dominion's response to
RAI 12.02-2, dated August 4, 2008 (Serial No. NA3-08-063R), which
included an FSAR markup depicting the Section 12.2.2.4.4 changes.
Therefore, no further clarification is hecessary in FSAR Table 12.2-203.

The total body dose for the existing units shown on FSAR Revision 0,
Table 12.2-203 (sixth column) is 2.1 mrem/yr, while the corresponding
value on ESP ER Table 5.4-11 (fifth column) is 3.2E-01 mrem/yr. The
higher FSAR value is attributable to the estimated direct radiation dose
contribution from the Independent Spent Fuel Storage Installation
(ISFSI), which was not included in ESP ER Table 5.4-11. The inclusion
of the ISFSI direct radiation dose likewise increased the thyroid and
bone doses shown on FSAR Table 12.2-203.

The doses for total body, thyroid, and bone for the existing units shown
on FSAR Revision 0, Table 12.2-203 were revised to include the
estimated direct radiation dose contribution from the existing units. This
change was addressed in Dominion’'s response to RAI 12.02-2, dated
August 4, 2008 (Serial No. NA3-08-063R). Subsequent to this change,
the values for the existing units were increased to conservatively reflect
the dose contribution from fully filled ISFS| pads, instead of partially filled
pads assumed in FSAR Revision 0. The cumulative effects of these
changes are shown on the attached FSAR Table 12.2-203 markup.

The changes described above resulted in the FSAR Table 12.2-203
dose values for the existing units (column six) and the site total values
for total body and bone (column seven) being higher than the
corresponding values shown on ESP ER Table 5.4-11. This variance
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will be reflected in a revision to COLA Part 7 and FSAR Tables 1.8-202
and 12.2-203.

iii. The changes in the basis of collective population doses that resulted in
doses that were lower in FSAR Table 12.2-204 than in the ESP ER
Table 5.4-12 do not need to be identified as a variance because the
FSAR population doses are within (i.e., are less than) the ESP ER
doses.

Two factors reduced the population doses from the ESP to the COLA:

¢ The selection of the ESBWR technology resulted in a change in
building dimensions and lower ¥/Q and D/Q estimates. This change
is further explained in the response to RAI 02.03.05-1.

¢ The gaseous and liquid effluent source terms were, for many of the
radionuclides, reduced from the ESP ER to the COLA due to the
selection of the ESBWR and its continuing review for design
certification.

The ESP source term was based on composite activities for the
AP1000, ACR-700, ABWR, and ESBWR, with adjustments for the
ABWR and ESBWR. In ESPA Revision 9, the activities for the
ESBWR source terms for liquid and gaseous effluents were
increased by a margin of 25 percent above the values in ESBWR
DCD Revision 1 to address uncertainty because the design was not
certified by the NRC. Based on progress in the design certification
review, the 25 percent margin adjustment was removed in COLA
Revision 0. Since the submittal of COLA Revision 0, the liquid
source terms in subsequent ESBWR DCD revisions have remained
the same, while the gaseous source terms were revised in ESBWR
DCD Revision 5. FSAR Tables 12.2-17R and 12.2-19bR will be
based on the source terms from DCD Revision 5. These source
terms are reflected in Dominion’'s response to RAIl 12.02-3, dated
August 21, 2008 (Serial No. NA3-08-85R), which included a markup
of FSAR Tables 12.2-17R and 12.2-19bR.

Those nuclides in the liquid source term in the COLA which exceed
the corresponding value in the ESPA are identified as Variance
NAPS ESP VAR 12.2-3, Annual Liquid Effluent Releases. The
values for the nuclides in the COLA that are not within (i.e., are larger
than) the corresponding ESPA values are shown in bold font in FSAR
Table 12.2-19bR.

iv. The data in ESP ER Tables 2.5-8, 5.4-1, and 5.4-3 remain valid and are
applicable to the COLA.
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Proposed COLA Revision

The FSAR and Departures Report will be revised as stated in the above
response. These changes are shown on the attached FSAR and Departures
Report markups.

Page 5 of 5
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Docket No. 52-017 North Anna 3
RAI 12.02-10 Combined License Application
Page 1 of 7

Markup of North Anna COLA

The attached markup represents Dominion’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.




Serial No. NA3-08-116

Docket No. 52-017 North Anna 3
RAI 12.02-10 Combined License Application
Page 2 of 7 Part 2: Final Safety Analysis Report
NAPS SUP 1.8-3 Table 1.8-201 Departures from the Referenced Certified Design
Number Subject FSAR Section
None
NAPS SUP 1.8-4 Table 1.8-202 Variances from the SSAR
Number Subject FSAR Location
NAPS ESP VAR 2.0-1a-] Long-Term Dispersion Estimates Section 2.3.5,
(X/Q and D/Q) Table 2.0-201
NAPS ESP VAR 2.0-2 Hydraulic Conductivity Section 2.4.12.1.2,
Table 2.0-201
NAPS ESP VAR 2.0-3 Hydraulic Gradient Section 2.4.12.1.2,
Table 2.0-201
NAPS ESP VAR 2.0-4 Vibratory Ground Motion Section 2.5.2.5,
Table 2.0-201
NAPS ESP VAR 2.0-5a-h Distribution Coefficients (Ky) Table 2.0-201

NAPS ESP VAR 2.0-8 DBA Source Term Parameters Table 2.0-201
NAPS ESP VAR 2.4-1 Void Ratio, Porosity, and Seepage Section 2.4.12.1.2

Velocity
NAPS ESP VAR 2.4-2 NAPS Water Supply Well Table 2.4-17R
Information
NAPS ESP VAR 2.5-1 Stability of Slopes Section 2.5.5
NAPS ESP VAR 12.2-1  Gaseous Pathway Doses Section 12.2.2.2.6,

Table 12.2-18bR

NAPS ESP VAR 12.2-2  {Deleted]

NAPS ESP VAR 12.2-3  Annual Liquid Effluent Releases Section 12.2.2.4.6,
Table 12.2-19bR

NAPS ESP VAR 12.24  Existing Units’ and Site Tofal Doses Table 12.2-203

1-20 Revision 0 (Draft Update 10/14/08)
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Page 3of 7

North Anna 3
Combined License Application
Part 2: Final Safety Analysis Report

NAPS COL 12.2-2-A
NAPS ESP COL 11.1-1
NAPS ESP VAR 12.2-1

Table 12.2-18bR Gaseous Pathway Doses fo the MEI (mrem/yr)

ESP Unit 3
Total Total
Location Pathway Body Thyroid Skin Body Thyroid Skin
Nearest All
Garden/

Adult 1.6E+00 4.9E+00 4.0E+00 8-0E01 46E+00 62E04

Residence/ :
MeaItCow 8.3E-01 5.3E+00 6.5E-01
(Varies for  Tgen 1.6E+00 6.6E+00 4.0E+00 9-8E-01 S.0E+00 6-2E-04
'15139F;'ER? 1.0E+00 7.0E+00 6.5E-01
m
(0.74 mi) Child 1.6E+00 1.3E+01 4.0E+00 1.9E+00 1-1E+01 8.2E01
ESE for 1.3E+01 6.5E-01
FSAR)

Infant 1.5E+00 1.3E+00 4.0E+00 34E04 13E+00 82E04
3.3E-01 1.4E+00 6.5E-01

Notes: 1. There are no infant doses for the vegetable and meat pathways because

infants do not consume these foods.

2. “NA" denotes “not applicable.”

3.1 mrem=0.01 msv

4. For Unit 3, the doses shown for "nearest garden/residence/meat cow”
location are the sum of garden, residence, and meat cow doses at 1191m.
For ESP, these doses are the maximum of gardenfresidence, and meat
cow doses at 1513m NE, 1545m NNE, and 2205m SE, respectively.
The site boundary and residence plume doses include ground shine
contribution.

12-19 Revision 0 (Draft Update 09/30/08)
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North Anna 3
Combined License Application
Part 2: Final Safety Analysis Report

NAPS COL 12.2-2-A
NAPS COL 12.2-3-A
NAPS ESP COL 11.11
NAPS ESP VAR 12.24

Table 12.2-203 Comparison of Site Doses to the MEI

ESP Unit 3 (ESBWR) 40 CFR
Site Existin Site 190
Type of Dose Total!”|Liquid Gaseous Total| Units® Total®  Limit
Total Body 6.8 0.094 1.9 49 5.0 6.9. 25
(mrem/yr) 2.0
Thyroid 27 0.18 44 + 51 18 75
{mrem/yr) 13 13
Bone 12 1.3 9 9.2 5.1 14 25
{mrem/yr) 8.0
Notes:

{1) The ESP site total doses are for two new units and two existing units, and do
not include a dose contribution from the ISFSI.

(2) The doses from existing units include ISFSI contribution and an assumed dose
of 1 mrem/yr due to direct radiation from the existing units.

(3) This site total dose includes the Unit 3 total dose and the dose from the existing
units.

(4} 1 mrem = 0.01 msv

12-27 Revision O (Draft Update 10/14/08)
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RAl 12.02-10 Combined License Application
Page 5of 7 . Part 7: Departures Report

NAPS ESP VAR 12.2-3 - Annual Liquid Effluent Releases
NAPS ESP VAR 12.2-4 - Existing Units’ and Site Total Doses

Variance: NAPS ESP VAR 2.0-1 — Long-Term Dispersion Estimates (X/Q and D/Q)
Request

This is a request to use the Unit 3 maximum long-term dispersion estimates (X/Q and D/Q values)
provided in FSAR Tabie 2.3-16R for types of locations other than the EAB rather than the
corresponding ESP values in FSER Supplement 1, Appendix A and in SSAR Table 2.3-16. The
Unit 3 values do not fall within (are larger than) the ESP and SSAR values.

This variance results from a review of the Radiological Environmental Monitoring Program
(FSAR Reference 2.3-201). The review determined that since the time of the SSAR, distances to
several of the “closest receptors” had changed. FSAR Table 2.3-15R shows the closest of all
receptors to be a residence in the Northwest direction. The X/Q and D/Q evaluation, and the
subsequent normal gaseous effluent dose evaluation, conservatively assumed that each recepior
{(meat animal, vegetable garden, residence) is at the distance of that closest receptor and in the
East-Southeast direction, which is the direction with the maximum annual average %/Q value at that
distance.

Justification

This variance is acceptable because all estimated annual doses from normal gaseous effiuent
releases remain within applicable limits as shown in FSAR Table 12.2-201.

Because of the change in Unit 3 maximum long-term dispersion estimates, some of the gaseous
effluent doses are higher than the corresponding ESP value. See related variance
NAPS ESP VAR 12.2-1, which is addressed below.

Variance: NAPS ESP VAR 2.0-2 — Hydraulic Conductivity
Request

This is a request to use the Unit 3 maximum hydraulic conductivity value provided in
FSAR Section 2.4.12.1.2 rather than the corresponding ESP value in FSER Supplement 1,
Appendix A and in SSAR Table 1.9-1. The Unit 3 value does not fall within {is larger than) the ESP
and SSAR value.

The ESP value of 1.04 m/day (3.4 ft/day) represents the upper limit of the values obtained by in situ
hydraulic conductivity testing of observation wells installed for the ESP subsurface investigation.
These values varied from 0.076 to 1.04 m/day {0.25 to 3.4 ft/day) as shown in SSAR Table 2.4-16.
The corresponding maximum hydraulic conductivity value reported in FSAR Section 2.4.12.1.2 is
3.0 m/day (9.9 ft/day) based on an expanded range from 0.076 to 3.0 m/day (0.25 to 9.9 ft/day).

2-2 Revision 0 (Draft Update 10/14/08)
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RAI 12.02-10 Combined License Application
Page 6 of 7 Part 7: Departures Report

Variance: NAPS ESP VAR 12.2-2 — [Deleted]

Variance: NAPS ESP VAR 12.2-3 — Annual Liquid Effluent Releases
Request

This is a request to use the Unit 3 maximum annual liquid release values provided in
FSAR Table 12.2-19bR rather than the corresponding ESP value in EIS Appendix | and
ESP-ER Table 5.4-6. The Unit 3 values for some nuclides do not fall within (are larger than) the
ESP and ER values, as shown in bold font in FSAR Table 12.2-19bR.

This variance results from a change in the annual release values for the ESBWR since the ESP-ER
table was submitted. ESP-ER Table 5.4-6 presented the annual release values for a single unit
nuclear plani, based on a composite of possible radionuclide releases from a number of reactor
designs including the ESBWR. ESP-ER Table 5.4-6 also contained more radionuclides than
FSAR Table 12.2-19bR, due to the use of the composite set of nuclides from multiple reactor
designs.

Justification

This variance is acceptable because the estimated Unit 3 concentrations of normal liguid effluent
releases remain within the applicable concentration limits and the annual doses from normal liquid
effluent releases remain within applicable limits.

The estimated Unit 3 concentrations of normal liquid effluent releases for all nuclides meet the
10 CFR 20 concentration limits as shown in FSAR Table 12.2-19bR.

The estimated annual doses from Unit 3 to the MEI from liquid effluents are compared with the
applicable limit in FSAR Table 12.2-202. The Unit 3 dose meets the 10 CFR Part 50, Appendix I,
limit, and the Unit 3 dose estimates are lower than the corresponding ESP values.

Variance: NAPS ESP VAR 12.2-4 - Existing Units’ and Site Total Doses

Request
This is a request to use updated information for doses for the existing units and the site total doses
in FSAR Table 12.2-203 rather than the information in SSAR Section 2.3.5.1 that refers to
ESP ER Section 5.4, which contains ESP ER Table 5.4-11.

The doses for total body, thyroid, and bone due to the existing units, as shown in
FSAR Table 12.2-203, do not fall within (are greater than) the corresponding values in
ESP ER Table 5.4-11. Because these values are higher, they are shown in boid font in
FSAR Table 12.2-203. Also, the total body and bone doses for the site, as shown in
FSAR Table 12.2-203, do not fall within {are greater than) the corresponding site total values in

2-9 Revision 0 (Draft Update 10/14/08)
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Page 7 of 7 Part 7: Departures Report

ESP ER Table 5.4-11. Because the two values are higher, they are shown in bold font in
FSAR Table 12.2-203.

This variance is due to the conservative dose estimates for direct radiation from Units 1 and 2 and
the Independent Spent Fuel Storage Installation (ISFSI), which were added to the doses for liguid
and gaseous effluents from Units 1 and 2. The direct radiation dose contributions were included in
the FSAR dose estimates, but not in the ESP Application dose estimates. The addition of these
direct radiation doses to the existing units’ doses (annual total body, thyroid, and bone) caused the
FSAR values to exceed the SSAR values. This addition of direct radiation doses had the same
effect on site total dose values for annual total body and bone doses.

Justification

This variance is acceptable because the dose estimates are more conservative and complete with
the addition of the dose contributions from direct radiation from the existing units and the ISFSI. As
shown in FSAR Table 12.2-203, the annual total body. thyroid, and bone doses for the site,

including the doses from the existing units and the I1SFSI, meet the applicable 40 CFR 190 limits.

Reference

NUREG1835Safely Evaluation Repertforan-Early Site Permit (ESP) atfor the North Anna ESP
Site, Supplement+-ESP-003, U.S. Nuclear Regulatory Commission, November 2808-2007.
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NRC RAIl 15.06.05-1

10 CFR 100.21 and 10 CFR 52.79 require that the COL application meet the
radiological dose consequences of postulated accidents set forth in 10 CFR
50.34(a)(1) and 10 CFR 52.79(a)(1)(vi), respectively. General Design Criteria
(GDC) 19 in 10 CFR Part 50 Appendix A, requires that in regard to conirol room
access and occupancy, the COL applicant that does not reference a standard
design approval or certification, is to provide adequate radiation profection so
that radiation exposures shall not exceed 0.05 Sv (5 rem TEDE).

The bounding values for isotopic activity release rates to the environment for the
design basis accidents (DBAs) are documented as a permit condifion in
Appendix B, “Controlling Values of Parameters and Design-Basis Accident
Source Term Plant Parameters,” in Early Site Permit No. ESP-003. Demonstrate
how these values are met by the isofopic activity releases per time period
specified in the radiological consequence analyses for each DBA analyzed in the
ESBWR DCD, Revision 5, Section 15.4 and Chapter 15 of North Anna Site
Safety Analysis Report (SSAR) of the North Anna Early Site Permit Application.

If the isotopic release rates specified in the ESBWR DCD, Chapter 15, Revision
5 and Chapter 15 of North Anna SSAR of the North Anna Early Sife Permit
Application are not bounded by those specified in Appendix B to the North Anna
Early Site Permit, provide the site-specific radiological consequence doses for
exclusion area boundary, low population zone, and control room for each DBA to
demonstrate that North Anna site still meets the dose evaluation factors set forth
in 10 CFR 50.34(a)(1)(iiXD), 10 CFR 52.79(a)(1)(vi), and GDC 19 even though
the isotopic activity releases per time period specified in the radiological
consequence analyses for each DBA analyzed in the ESBWR DCD, Revision 5,
Section 15.4 and Chapter 15 of North Anna Site Safety Analysis Report of the
North Anna Early Site Permit Application are not bounded by those specified in
North Anna Early Site Permit Appendix B.

Dominion Response

COLA References Design Certification Application

FSAR Revision 0, Section 1.1.1.1, explains that the North Anna Unit 3 COL
Application (COLA) follows NRC Regulatory Guide 1.206, Combined License
Applications for Nuclear Power Plants (LWR Edition), Regulatory Position C.111.6,
with regard to referencing a design certification application rather than a certified
design. The guidance indicates that Regulatory Positions C.[lIl.1 and C.II[.2 are
applicable for a COLA referencing a design certification application and urges the
applicant to exercise caution to ensure the information in the COLA is
synchronized with the DCD.
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Accordingly, Regulatory Position C.lI1.2, Information Needed for a Combined
License Application Referencing a Certified Design and an Early Site Permit, of
RG 1.206 applies to Unit 3.

Regulatory Position C.I11.2, Chapter 15, Transient and Accident Analyses, refers
to Regulatory Position C.II1.1, Chapter 15 for information needed to prepare
FSAR Chapter 15. Regulatory Position C.1ll.1, Chapter 15, Section C.1.15.6.5,
Radiological Consequences, states that the COL applicant should: “Show that
site-specific short-term 4/Qs for the EAB, LPZ, and control room provided in
Section 2.3.4 of the FSAR are within the y/Qs assumed in the DCD."” This
comparison is shown in FSAR Table 2.0-201 and is discussed below.

Regulatory Position C.IlII.1, Chapter 15, Subsection C.1.15.1, Transient and
Accident Classification, requires the COL applicant to: . “identify design
differences from the referenced certified design, including fuel design, design
parameter values, and operating conditions.” As noted below, Unit 3 has a
difference in operating controls for conditions indicative of a fuel handling
accident. Therefore, the information required by RG 1.206 will be added in the
next revision of the COLA to supplement the FSAR Table 2.0-201 /Q
comparisons.

On-Site y/Q Values

Standard Review Plan {(SRP) Section 15.0.3, Design Basis Accident Radjological
Consequence Analyses for Advanced Light Water Reactors, provides guidance
in Subsection [Il.3 for COL applications that reference both an ESP and a
standard reactor design certified by NRC:

A. The staff verifies that no changes from the site-specific short-term ¢/Q
values specified in the ESP application have occurred due to changes in
plant design, plant location on the site, building orientation, or fission
product release points.

B. Should the site-specific characteristic short-term y/Q values specified in
the ESP fall within the postulated short-term /Qs for the chosen certified
design, the staff concludes that the COL applicant has satisfied the
radiological consequence evaluation factors identified in 10 CFR
50.34(a)(1).

FSAR Table 2.0-201 shows that with regard to confrol room access and
occupancy, the on-site accident x/Q values for Unit 3 fall within the DCD
Revision 4 site parameter values. The DCD Revision 5 site parameters for on-
site accident ¥/Q values remain bounding, except for those associated with the
new DCD COL Item 2A.2-2-A, Confirmation of Reactor Building 3/Q Values. This
COL ltem specifies administrative controls to be implemented if the ¢/Q values
for a release from certain Reactor Building or Fuel Building doors are not
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bounded by the ESBWR y/Q values for a release in the Reactor Building. As a
result, administrative controls will be added in the COLA to promptly close the
appropriate doors and personnel air locks under conditions indicative of a fuel
handling accident. With these controls, the on-site doses in DCD Chapter 15 will
apply and be bounding for the Unit 3 control room.

As a result of changes in DCD Revision 5, Dominion will compare the on-site
accident ¢/Q values for Unit 3 to the DCD Revision 5 site parameter values in the
next COLA submittal. This comparison {with the COL Item 2A.2-2-A
administrative controls) will confirm that the design and operation of Unit 3 will
provide adequate radiation protection at the Unit 3 site such that radiation
exposures would not exceed 0.05 Sv (5 rem TEDE).

Isotopic Activity Release Rates for DBAs

The bounding values for isotopic activity release rates to the environment for the
DBAs in Early Site Permit No. ESP-003, Appendix B, were not available for
inclusion in FSAR Revision 0 because the ESP was issued on the same day that
the Unit 3 COLA was submitted. The DBA accident source terms were also not
contained in NUREG-1835 Supplement 1, Safety Evaluation Report for an Early
Site Permit (ESP) at the North Anna ESP Site, Appendix A, Permit Conditions,
COL Action ltems, Site Characteristics, and Bounding Parameters.

A review of the COLA with respect to the as-issued ESP identified that the DBA
source terms evaluated in DCD Revision 5, Chapter 15 are not bounded by the
ESP-003 source terms in all cases. As a result, Dominion will revise the COLA
to address DCD Revision 5 DBA source terms and will include a request for a
variance to use the Unit 3 source terms from DCD Revision 5, Chapter 15
analyses in lieu of the ESP values.

Offsite v/Q Values for DBAs

FSAR Table 2.0-201 shows that the x/Q values for Unit 3 fall within the DCD %/Q
values for the exclusion area boundary (EAB) and low population zone (LPZ).
Because these y/Q values for Unit 3 will not change in the next FSAR revision,
the offsite doses determined in DCD Chapter 15 apply and are within the limits
for the EAB and LPZ.

Conclusion

Based on the above discussion, the radiological dose consequences for the EAB,
the LPZ, and the control room for each DBA will meet the dose evaluation
requirements in 10 CFR 50.34(a)(1)(ii(D), 10 CFR 52.79(a)(1)(vi), and GDC 19.
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Proposed COLA Revision

FSAR Tables 1.8-202 and 2.0-201, and the Departures Report will be revised to
identify and address the variance from ESP-003 DBA source term values
described in the above response. The Departures Report is also being revised to
clarify the criteria under which a variance is requested. These changes are
shown on the attached FSAR and Departures Report markups.
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Markup of North Anna COLA

The attached markup represents Dominion’s good faith effort to show how the COLA will be revised
in a future COLA submittal in response to the subject RAI. 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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NAPS SUP 1.8-3 Table 1.8-201 Departures from the Referenced Certified Design
Number Subject FSAR Section
None
NAPS SUP 1.8-4 Table 1.8-202 Variances from the SSAR
Number Subject FSAR Location
NAPS ESP VAR 2.0-1a-! Long-Term Dispersion Estimates  Section 2.3.5,
(X/Q and D/Q) Table 2.0-201
NAPS ESP VAR 2.0-2 Hydraulic Conductivity Section 2.4.12.1.2,
Table 2.0-201
NAPS ESP VAR 2.0-3 Hydraulic Gradient Section 2.4.12.1.2,
Table 2.0-201
NAPS ESP VAR 2.0-4 Vibratory Ground Motion Section 2.5.2.5,
Table 2.0-201
NAPS ESP VAR 2.0-5a-h Distribution Coefficients (Ky) Table 2.0-201

NAPS ESP VAR 2.0-6 DBA Source Term Parameters Table 2,0-201
NAPS ESP VAR 2.4-1 Void Ratio, Porosity, and Seepage Section 2.4.12.1.2

Velocity
NAPS ESP VAR 2.4-2  NAPS Water Supply Well Table 2.4-17R
information
NAPS ESP VAR 2.5-1 Stability of Slopes Section 2.5.5
NAPS ESP VAR 12.2-1  Gaseous Pathway Doses Section 12.2.2.2.6,

Table 12.2-18bR

NAPS ESP VAR 12.2-2  [Deleted]

NAPS ESP VAR 12.2-3  Annual Liquid Effluent Releases Section 12.2.2.4.6,
Table 12.2-19bR

NAPS ESP VAR 12.2-4  Existing Units’ and Site Total Doses Table 12.2-203

1-20 Revision 0 (Draft Update 10/14/08)



292 uoneoiddy asuaol pauIquIo)
(80720701 @¥epdn YeIiq) O UoisIAY £ BUUY YHON

jsw (4 062) W 88
‘an[ea Jg)sweled ubisap

u
Buipunoq 43 oy (ueyy Jajeaib si) uiyym sjjef pue |og-1'g @nbig el

U1 peplaoid s anjea onsusoeleyo ubisap ¢ Jun eyl epeibays  ISW (Y 1/Z) W 98 papiacud apein

paYsIul BU} SE paunep si anjea Jsjsweled ubisep Buipunog 483 sy ds3 aneA oN  SUS WNWIUIN

‘anfeA Jsjpweled ubBisap Buipunoq

dS3 ey} (se swes ay) si) UM s|[e) pue |'p'Z UONOSS HVYSS gnun

ul peplaoid sI anjea ansusjoeleyo ubisep ¢ Jun ey UloaIssal (spo — 3jey MO|

BUUY YUON SU} LWOJL 8je) [EMEIPYIM Shosuejuelsul wnwixew  9'6%) U/ €°950G papiacid  Jayepn BuijooD

8] se pauljap sI enjen 1e)eweled ubissp Buipunog 4S3 9yl € Jun pue 4s3 anjea oN wnuixe
sofslaRIRBYD

ubiseq € yun pue
sigeweled ubissq
dS3 sueIoD
UINjo9 sIUy ‘Mo[Rq

TSMOJ-BMNPEE S U| sislawered Gujpunog
lajeweled a)is aod
Buipuodsalion ON Sl 943yl UIIYA 104 Siojsweled ubisaq pue sai3slaajoeley) 9HS ST JO UonenjeAg ~ Z Med 1-0°Z dNS SdYN
uonkenjeAy alslajoRIRY) NS (a1}{1)2NBA (1) joolqng
Jajpuieled
s aoa
solisiig)oeleYy ) pue siajaueled ubisa(g/alig Jo uonenjea L0Z-0'Z dlqel
L1 jo ¢ abed
L-G0'90°S IV

Z10-29 "ON 13007
91 1-80-EV¥N ON |elisg



iz uoneo)ddy asusoi] paulguion)
(g80/91/01 ®repdn Yeiq) 0 uoisiney € EUUY YHON

S} UILJIM BJE PUE ¢ JUp 0] BUIpUNog aJE G| Jeydeqd qod Ul pajen|eas

SJUSPIOOE oU] JO) S550p oU) '2J0Jala] 1USPIodE Bulpuey johy e 10 JUSAS

S8|gE}
¥'gl uoloag aod
] Ul San[eA
q }8S Sy Uigiim aq o} g1 Jaydeyd g Ul UMOYs 218 sa50p Palendje) guun
{sanea
‘9-0°¢ VA ST SdVYN WnWIXeW) So|qe]

Gl uonoag HVYSS
SW.IS] 82UN0s JS3 8yj Aq pepunog jou sie G| J8)deys aod Ul YAAEST au Ul senjea

10} POIENEAS Sy @Y} JO] SWia) 80Inos syl subisap Jueid YAAEST S} pue T oL oG5 3VSS
SMEY 000 LdY @} 10} SULIS} 80IN0S PAJEID0SSE PUE SJUDRIOOE UC Peseq
se|qe} g xipuaddy

a19m G| 1a1deyn YVSS Ul paIEn|eAd SoSABUE (yYgq) JUSPIOJE SISeq ubisag
dS3 Ul San[ep uLnjod (iUapooy
dST UCHNEN[BAZ 995 1504) SNOSSED

wia] adineg  9-0'Z ¥VA 4S5 SdVN
Jsjaweled 2s aoa

SOUBIIBA SI SIU| 'S8seD [le Ul (g XIpuaddy '£00-dS3 Ul papnjoul

Buipuodsaison ON SI 248Y L UDIUAA 104 Sidjsweied ubisag pue salsiajoeIey ) s)S dS3 JO Uoljenjead — Z Ued 1-0'Z dNS SdV¥N
uonen[eag  dljsusoRIRYD 3)IS (o0 (1) 2NIEA gpy¥eefans
19jeweled
o)s aod
sonsl9jorIRY ) pUR siajaweled ubisaq/eyg Jo uonenjeAy 1L.0Z-0'Z slqeL
Ll Jo ¥ obed
1-G0°90°S1 IvY

410-€G 'ON 18320(Q
9L 1-80-€V¥N 'ON [BlegG



1012 uopeoijddy asua paulgquIo)
(80720701 ®)epdn Yeiq) o uoisirsy £ BUUY UHON

é&%&mﬁ%ﬁiﬁﬁ%ﬁ%@m& %%ﬁ&%&@

HHO4-00470]
anjeA gdod 1o 483
Buipuodsalion oN SI 24911 Y9IYAA 104 Siejaweled ubisag pue sonsuajorieys a)is Buipunog Yyss Jo Uoljen|eA] — ¢ Med Z-0'Z dNS SdVN
uonenjeAg  2nsus)oRIBYD BYS PITREL LYY gpoelans
lajeweled
NS a2a

sonsLaloeley ) pue sisjaweled ubisaq/elis Jo uogenjeAnl  L0Z-0'Z @19eL

L1 jo G ebed
1-G0'80°G) v
110-25 "ON 1900(Q

91 1-80-EVYN ON [BUSS



7012 uojeolddy 8sUSOLT PAUIGUWIOD

(80720701 21epdn weid) o ucisiney £ BUUY YUON
=SS Bwhnes
HHSOREA S |m®£¢|=m¢¢w
anjeA dod Jo ds3
Burpuodsalios ON SI 3ty YJIYA 104 sisjaweled ubisag pue sonsua)seleys ajg Buipuneg yyss Jo ucnen|eay — ¢ Led Z-0'2 dNS SdVN
uoljen|eAs suIeIBY) S (e1)(1)°NIBA (a1) Jo0elgng
lajoweled
aNs aod
soisiia)oeley ) pue siajoweled ubisaq/ells Jo uoijenjeay L0zZ-0°Z 21qel
L1 Jo g ebeg
1-G0"90°G L IvH

210-2S "ON 19¥00Q
911-80-€¥N "ON [EU9S



£ol-¢ uonesddy asusoiq paulqLuIo?)
(80/20/01 ®1epdn YEIQ) O UOISIASY € BUUY YLON

oot
eeEatoteet JHOBaSY
HHSS-H-SeEA HHHHOS Jteteed
oY e8  HeHEeRBAT90g —$9-5567%
{ponuHes-uHoooieg
anjea 4dDQ 10 4s3
Buipuodsalion oN SI 818y UYM 104 Siajaweied ubisag pue sansuajoeiey) 931§ Bulpunog Yyss Jo uonenjeay — ¢ Med Z-0°Z dNS SdYN
uonen[eAg spsu9)oRIEy”) IS (91){1)@NIEA (s1) 199igng
Jajelueled
a)s doda
sonsuvjoriey) pue sisjaweled uBisaq/a)is Jo uonen|eAy 10z2-0'Z 219elL
L} jo 2 abed
L-G0'90°GL IvY

Z10-¢5 'ON 193304
911-80-C¥N "ON [elSg



¥OL-Z uoies||ddy asusorq pauiquio)d

(80/20/01 stepdn Yeiq) O uoisiASY £ BUUY U)ON
IMIN 00SY
‘anjea Joeweied ubissp L-g°| 9|08l HVSS ¢ uun
2y} (se slwes ay} si) UIYiM s|[e} anjea onisueloeleys ubissp ¢ Hun )
oYL ‘T’ 1 L Uoioes aDd Ul paguosap se emod [euusy) 10joest IMIN 00SY> uwinjoo leway ],
pajel au} stIMIN 00S1 40 enjeAa dlisisloeleyo ubisep ¢ JUN SIUL 1767} 3]dEL JVYSS uolenjea] 8eg spemefo
solIsl91oRIRY S JUR]d
FHAS)
Huhtes —teoig-ouy
anfeA Gog 40 483
Buipuodsallon ON Sl a4yl YdIYm 104 siajpweled ubisaqg pue sansuajoeieys a)ig bujpunog Yyss Jo uonen|eag — ¢ yed Z-0'Z NS SdYN
uolen|eAy olsl9dRIRY) IS (an)(1y2NIBA (o) yoelqng
Jopeweled
9)ig qod
sollslia)oeiely ) pue sisjaweled ubisa/eyis jo uonenjeas  L0Z-0'Z @19el
Ll Jo g ebed
L-60790°G1 IV

410-25 "ON 1200
911-80-€¥N ON [eliog



Serial No. NA3-08-116

Docket No. 52-017 North Anna 3

RAIl 15.06.05-1 Combined License Application

Page 9 of 11 Part 7: Departures Report
VARIANCES

Introduction

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). A
variance to an ESP is analogous to a departure from a standard design certification.

The following sections provide requests for variances from the prepesed-site characteristics for the
North Anna ESP (Reference) and from the ESPA SSAR. 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.

This COLA complies with the requirements of 10 CFR 52.79, Contents of Applications; Technical
Information in Final Safety Analysis Report, and 10 CFR 52.39, Finality of Early Site Permit
Determinations. In accordance with 10 CFR 52.79(b)(2) and 10 CFR 52.39(d), this COLA requests
a variance where the Unit 3 FSAR references the North Anna ESP and; a) the Unit 3 FSAR does
not demonstrate that the design of Unit 3 falls within the ESP site characteristics+-e-theproposed
ESksite-characteristiesfromFSER - Supplement - AppendbcA{Reference); or b} the Unit 3 FSAR
does not demonstrate that the design of Unit 3 falls within the ESP (design) controlling parameters;
or c) the Unit 3 FSAR does not incorporate the ESP SSAR information by reference without the
need for certain changes. Accordingly, this COLA includes the following requests for variancesfrom
the-propesed-ESP-site-characteristies:

NAPS ESP VAR 2.0-1 - Long-Term Dispersion Estimates (X/Q and D/Q)

NAPS ESP VAR 2.0-2 - Hydraulic Conductivity

NAPS ESP VAR 2.0-3 - Hydraulic Gradient

NAPS ESP VAR 2.0-4 - Vibratory Ground Motion

NAPS ESP VAR 2.0-5 - Distribution Coefficients (K)
NAPS ESP VAR 2.0-6 - DBA Source Term Parameters

NAPS ESP VAR 2.4-1 - Void Ratio, Porosity, and Seepage Velocity
NAPS ESP VAR 2.4-2 - NAPS Water Supply Well Information
NAPS ESP VAR 2.5-1 - Stability of Slopes

NAPS ESP VAR 12.2-1 - Gaseous Pathway Doses

NAPS ESP VAR 12.2-2 - [Deleted]

2-1 Revision 0 (Draft Update 10/14/08)
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Justification

The variance in spectral acceleration (g) values is acceptable because the ESBWR certified
seismic design response spectra (CSDRS) is used for design of Unit 3 Seismic Category |
structures, and not the Unit 3 site-specific SSE spectra at the top of competent material.
FSAR Table 2.0-201 demonstrates Unit 3 foundation input response spectra (FIRS) for Unit 3
Seismic Category | structures fall within the ESBWR CSDRS. See “"SSE Horizontal Ground
Response Spectra” and “SSE Vertical Ground Response Spectra” under Seismology in Part 1 of
that table.

Variance: NAPS ESP VAR 2.0-5 — Distribution Coefficients (K,)
Request

This is a request to use the Unit 3 distribution coefficient (Kq4) values provided in
FSAR Table 2.4-209 (10% Ky) rather than the corresponding values in SSAR Table 1.9-1 and
SSAR Table 2.4-20. The Unit 3 values do not fall within (are smaller than} the SSAR values and
therefore would predict higher doses than the K values in the SSAR.

This variance in Ky values results from a more conservative approach to selecting Unit 3 values for
estimating the radionuclide migration to surface waters via subsurface pathways. Both the SSAR
and the Unit 3 Ky values were assigned using literature values. However, the Unit 3 K4 values were
selected assuming the literature data to be log-normaily distributed and then selecting the 10th
percentile of the distribution to conservatively assign a low value for the radionuclide transport
analysis. NUREG/CR-6697 (Reference 2.4-215), Attachment C, Table 3.9-1, was used to assign
the mean and standard deviation for each of the distributions.

Justification

The variance in Ky values is acceptable because compliance with 10 CFR 20 is demonstrated in
FSAR Section 2.4.13 with the use of the lower K4 values to evaluate radionuclide concentrations as
a result of a postulated accidental release of liquid effiuents in the groundwater pathways. Also,
samples from the Unit 3 site were analyzed and the measured Ky values are presented in
FSAR Table 2.4-208. The measured resuits show that the Unit 3 site characteristic values are
conservative.

Variance: NAPS ESP VAR 2.0-6 — DBA Source Term Parameters

Request

This is a request to use the Unit 3 source terms from DCD Chapter 15 analyses of design basis
accidents (DBAs). DCD Chapter 15 provides the required analyses of design basis accidents for
the ESBWR. The DCD Chapter 15 source terms replace the ESBWR accident source terms in

ESP-003, Appendix B, and in SSAR Chapter 15.

2-5 Revision 0 (Draft Update 10/14/08)
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10 CFR 52.17(a}{1) required that the SSAR demonstrate the acceptability of the ESP site under the
radiological consequences evaluation factors identified in 10 CFR 50.34(a)(1) and that site
characteristics comply with 10 CFR 100. Specifically, 10 CFR 100.21(c)(2) requires that radiological
dose consequences of postulated accidents meet the criteria set forth in 10 CFR 50.34(a){1).
Therefore, SSAR Chapter 15 analyzed a set of postulated accidents to demonstrate that a reactor
or reactors bounded by parameters defined therein could be operated on the ESP site without
undue risk to the heailth and safety of the public. Accident analyses evaluated in SSAR Chapter 156
were based on accidents and associated source terms for a range of possible reactor designs,
including the AP1000, ABWR, and the ESBWR plant designs. Based on these analyses, the DBA
source term parameters were established for the site in ESP-003, Appendix B.

A comparison of DBA source terms evaluated for the ESBWR in DCD Chapter 15 shows that they
are not bounded by the ESP-003 source terms in all cases. Some Unit 3 values do not fall within
{are larger than) the ESP and SSAR values.

Justification

This variance in DBA source term parameters is acceptable because calculated doses for the
ESBWR design are shown in DCD Chapter 15 to be within limits set by requlatory guidance
documents and applicable regulations. These DCD analyses determined DBA dose results based
on assumed site parameters for short term (accident) meteorclogical dispersion factors (X/Q).
Unit 3 site-specific short term %/Q values are demonstrated in FSAR Table 2.0-201 to fall within (are
less than) the associated DCD site parameter values except for Reactor Building unfiltered
inleakage. However, administrative controls described in FSAR Section 2A.2.5 limit exposures in
the event of a fuel handling accident. Therefore, the dose conseguences for the DBAs evaluated in
DCD Chapter 15 are bounding and applicable for the Unit 3 site, and as shown in DCD Chapter 15

analyses, are within limits set by regulatory guidance documents and applicable regulations.

Variance: NAPS ESP VAR 2.4-1 — Void Ratio, Porosity, and Seepage Velocity
Request

This is a request to use the Unit 3 values for void ratio, porosity, and seepage velocity of saprolite
rather than the SSAR values. The Unit 3 values are as follows from FSAR Section 2.4.12.1.2: void
ratio equals 0.45, total porosity equals 31 percent, effective porosity equals 25 percent, and
seepage velocity equals 0.085 m/day (0.28 ft/day). Corresponding SSAR Section 2.4.12.1.2 values
for saprolite are as follows: void ratio equals 0.7, total porosity equals 41 percent, effective porosity
equals 33 percent, and seepage velocity equals 0.037 m/day (0.12 ft/day). The Unit 3 values result
in a seepage velocity that does not fall within (is larger than) the SSAR value.

The variance in Unit 3 values for void ratio, porosity, and seepage velocity from the SSAR values
resuits from the use of additional data collected from the Unit 3 subsurface investigation.
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