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MOTION TO SUPPLEMENT EXHIBIT 
 

Pursuant to 10 C.F.R. § 2.323 and Federal Rule of Evidence (“FRE”) 1061, 

Applicant, Southern Nuclear Operating Company (“SNC”), hereby moves to supplement 

Joint Intervenors’ Exhibit JTI000050 with additional pages from the Final Environmental 

Impact Statement (“FEIS”) for the North Anna Early Site Permit (“ESP”) and the North 

Anna Unit 3 Combined License Application (“COLA”).  In the alternative, SNC moves 

to submit a new SNC exhibit for the purposes of cross examination only. SNC has 

consulted with counsel for the Joint Intervenors and NRC Staff regarding the subject 

matter of this motion.   Counsel for NRC Staff and Counsel for Joint Intervenors do not 

oppose SNC’s alternative request to submit the pages in question as an exhibit offered as 

described below. Joint Intervenors oppose the supplementation of JTI000050 with the 

pages in question.   

Exhibit JTI000050 contains certain pages from the North Anna FEIS, which Joint 

Intervenors submitted to rebut the position of SNC regarding the feasibility of dry 

                                                 
1  “[A]lthough the Federal Rules of Evidence are not directly applicable to Commission proceedings, NRC 
presiding officers often look to the rules for guidance[.]”  In the Matter of Carolina Power and Light Co., 
(Shearon Harris Nuclear Power Plant), 53 N.R.C. 239, (2001).  
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cooling.2  In its ruling on SNC’s related Motion In Limine, the Board stated that the 

information related to the dry cooling facility proposed for North Anna 3 was within the 

scope of this proceeding because it was submitted only to demonstrate that dry cooling is 

feasible, and not to establish that hybrid wet-dry cooling is a viable alternative.3  

 Federal Rule of Evidence 106 provides that when a portion of a document is 

introduced by a party, “an adverse party may require the introduction at that time of any 

other part of or any other writing . . . which ought in fairness to be considered 

contemporaneously with it.”  See Fed. R. Evid. 106.  Moreover, the introduction of such 

related materials also prevents the potential for misleading impressions created by taking 

matters out of context.  See Fed. R. Evid. 106 (notes).  Consistent with Rule 106 and the 

Board’s February 17 order, Exhibit JTI000050 should be supplemented to include the 

other pages (described below) of the North Anna FEIS and the North Anna 3 COLA that 

were not included in Joint Intervenors’ offer of the exhibit but that provide additional 

relevant information regarding the dry cooling facilities proposed for North Anna 3.       

The following pages of the North Anna FEIS and North Anna 3 COLA deal 

specifically with the operation of the dry-cooling portion of the cooling system proposed 

for North Anna and the resulting impacts of such operation (see attached pages).  Section 

8.2.3 of the North Anna FEIS, at pages 8-4 to 8-5, provides NRC Staff’s alternatives 

analysis of a dry cooling system for use at North Anna 3, which describes how such a 

facility works and the impacts of its operation.4   Pages 2-173 to 2-174 of the North Anna 

3 COLA provide information related to operation of the dry cooling portion of the North 

                                                 
2  Joint Intervenors’ Response to Motions In Limine (Feb. 17, 2009), at 9. 
3  Memorandum and Order (Ruling on In Limine Motions) (Feb. 23, 2009), at 4. 
4 As reflected by redline in the attached supplemental pages, Section 8.2.2 on page 8-4 and the conclusion 
paragraph for Section 8.2 on page 8-5 are excluded from this motion. 
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Anna cooling system.  Pages 2-193 to 2-194 of the North Anna 3 COLA describe how 

and when the dry cooling portion of the cooling system will be operated and the related 

impacts.  Accordingly, the information contained in these pages should be added to 

JTI000050 because it relates to the dry cooling facility proposed for North Anna 3 and, as 

such, provides additional relevant information with regard to the operating characteristics 

and impacts of a dry cooling system.   

As an alternative to supplementing Exhibit JTI000050 with the additional 

information, SNC hereby moves to submit these pages as a new SNC exhibit solely for 

the purposes of cross examination.  SNC did not offer these pages as part of its rebuttal 

case because SNC has objected to information regarding the North Anna cooling system 

as not within the scope of contention EC 1.3, and because of the Board’s exclusion of 

testimony and evidence related to North Anna’s cooling system in its Order granting 

SNC’s motion in limine relative to the Joint Intervenors’ witness Powers’ direct 

testimony. Accordingly, SNC does not seek to offer these pages other than to provide the 

Board with relevant information that should be admitted if JTI000050 is to be admitted 

and as part of the cross-examination of Joint Intervenors’ witness William Powers.  This 

new exhibit would be SNC000095.  The addition of these pages, whether as a supplement 

to Exhibit JTI000050 or as a new SNC exhibit, does not raise new substantive issues and, 

thus, would not require additional briefing by the parties or otherwise delay this 

proceeding.    

Respectfully submitted, 
 
(Original signed by M. Stanford Blanton) 
____________________________________ 
M. Stanford Blanton, Esq. 
C. Grady Moore, III, Esq. 
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the combination wet and dry cooling tower system’s expected smaller impact on the aquatic
environment, the staff concludes that a combination wet and dry cooling system for Unit 3 would
be preferable to a once-through cooling system.

8.2.2 Plant Cooling System:  Unit 3 Wet Cooling System

Wet, mechanical and natural draft cooling towers transfer heat to the atmosphere through
evaporation and conduction.  Assuming all the heat transfer is through evaporation, a wet
cooling design would consume more water than either the once-through design or the
combination wet and dry cooling system proposed in the ER (Dominion 2006).  The increased
use of makeup water requirements for a wet cooling design would increase impingement and
entrainment slightly over the proposed design.

The use of a wet cooling tower design versus the proposed combination wet and dry cooling
system design for Unit 3 would increase water withdrawals from Lake Anna.  The impact of the
increased evaporative losses of a wet cooling tower design would be particularly noticeable
during drought years.  The results of water balance calculations suggest that the use of a wet
cooling tower system for the 2001 through 2003 critical water period would have resulted in an
additional 1.0 m (3.4 ft) drawdown of the lake in September 2002.  In comparison, use of the
proposed combination wet and dry cooling system would only have drawn the lake down by an
additional 0.5 m (1.6 ft).  The use of a wet cooling tower design would also prolong the duration
of low-flow conditions downstream of the dam.  The staff concludes that based on the expected
smaller impact on the lake level and downstream flows, a combination wet and dry cooling
system design for Unit 3 is preferable to a wet cooling tower design.

8.2.3 Plant Cooling System:  Unit 3 Dry Cooling System

The use of a dry cooling design versus the proposed combination wet and dry cooling system
design for Unit 3 would largely eliminate the impacts on aquatic biota in Lake Anna and the
North Anna River downstream.  The lake would not be heated by rejected heat from Unit 3, and
there would be no additional consumptive water use.

A dry cooling tower designed to dissipate heat may reduce water-related impacts of operating
Unit 3, but it also has some disadvantages.  In particular, dry cooling systems are more
expensive to build and are not as efficient as wet cooling systems.  To achieve the necessary
cooling, dry systems move a large amount of air through a heat exchanger, and the fans that
force the air through the heat exchanger use a significant amount of power.  Dominion
estimates that the power needed to operate dry cooling towers would be 8.5 to 11 percent of the
plant power output (Dominion 2006).  The power needed to operate a dry tower for Unit 3 would
be about 150 MW(e).  This power demand reduces the net power output of the plant.  The
power needed for operating the combination wet and dry cooling system would be 1.7 to
4 percent.  This, in turn, would increase the environmental impacts of fuel use and spent fuel|

plejeune
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transport and storage.  The fans and the large volume of air required for cooling also result in |
elevated noise levels.  The dry cooling tower would also occupy more land than a once-through
or wet tower cooling system.

The staff concludes that based on its analysis that Lake Anna could support Unit 3 using a
combination wet and dry cooling system and given the environmental impact of increased use
of resources needed by using a less efficient dry cooling system, a combination wet and dry
cooling system is preferable to a dry cooling system for Unit 3.

8.3 Alternative Sites, Region of Interest, and Selection and
Evaluation Process

NRC regulations require that the ER submitted in conjunction with an application for an ESP
include an evaluation of alternative sites to determine whether there is an "obviously superior"
alternative to the site proposed (10 CFR 52.17(a)(2)).  An ESP applicant has the option to
provide as much or as little information regarding the impacts of constructing and operating the
proposed unit(s); however, the ER must address all environmental impacts of construction and
operation necessary to make the comparison and determination regarding alternative sites.  For
the North Anna ESP review, the staff concluded that it had sufficient information on the relevant
environmental issues to determine that none of the alternative sites was environmentally
preferable to the proposed site.  This is the minimum determination that must be made;
otherwise the staff would recommend that the ESP request be denied.  At the CP/COL stage of
the process, the applicant will be required to provide sufficient information to resolve
environmental issues not considered in the ESP proceeding as well as any new and significant
information regarding issues that were resolved in the ESP proceeding.

In the discussion that follows, based on the approach used by the staff to estimate
environmental impacts and on the staff's expert judgment, the staff believes that the impact
levels that were assigned for the resource areas are defined sufficiently to be used for the
purposes of a comparison between the proposed and the alternative sites.  While these impact
determinations are estimates, the staff relied on higher level information (i.e., reconnaissance-
level information) was informed by the provisions of state and local regulations, by extensive
institutional experience with the licensing of existing reactors (including analyses developed
during recent license renewal reviews, such as those in the associated License Renewal GEIS),
and by the judgment and professional experience of individual staff reviewers with respect to
their areas of expertise.  The staff applied the same methodology to the North Anna ESP site
and the alternative sites review.  Therefore, although the comparisons in the alternatives
analysis described in the following sections are based on reconnaissance-level information, the
staff considers them to be informed comparisons, and has concluded that they are sufficient for
making the determination concerning the existence of an obviously superior site.  For certain
environmental issues, there may not have been sufficient site-specific generated information to

plejeune
Cross-Out



North Anna 3
Combined 
License 
Application

Part 2: Final 
Safety Analysis 
Report

Revision 1
December 2008



2-173 Revision 1
December 2008

North Anna 3
Combined License Application

Part 2: Final Safety Analysis Report

The second paragraph of this SSAR section is supplemented as follows
with information to show that flood protection measures are not required
for the Unit 3 site.

NAPS COL 2.0-21-A A local PMP drainage analysis was performed assuming, conservatively,
that all underground storm drains and culverts are clogged. Details of the
local PMP analysis and the resulting flood levels are presented in
Section 2.4.2.3. The maximum PMP water level in the power block area
is predicted to be at Elevation 87.5 m (287.2 ft) msl, which is 0.9 m
(2.8 ft) below Elevation 88.4 m (290.0 ft) msl, the design plant grade
elevation for safety-related facilities. Thus, no Unit 3 safety-related
structure is subject to static or dynamic loading due to flooding as a result
of design basis flood events or local PMP events. No flood protection
measures are required for the Unit 3 site. Additionally, no technical
specifications or emergency procedures are required to implement flood
protection activities.

2.4.11 Low Water Considerations

NAPS COL 2.0-22-A The information needed to address DCD COL Item 2.0-22-A is included
in SSAR Section 2.4.11, which is incorporated by reference with the
following supplements.

2.4.11.5 Plant Requirements

This SSAR section is supplemented as follows with information on the
operational modes for the circulating water cooling system (CIRC) with
respect to low water conditions.

NAPS ESP COL 2.4-10 The Unit 3 CIRC operates in either of two operating modes:

• Energy Conservation (EC)—The dry cooling array is bypassed and
cooling water is circulated directly to the hybrid tower with a provision
for cold weather bypass.

• Maximum Water Conservation (MWC)—The dry cooling tower and
hybrid cooling tower operate in series with a provision for cold
weather bypass.

Generally, when the North Anna Reservoir water level is at or above
Elevation 76.2 m (250 ft) msl at the dam, and adequate reservoir
discharge is being maintained, the EC mode is used. However, if the
reservoir water level falls below Elevation 76.2 m (250 ft) msl and is not
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restored within a reasonable period of time, the MWC mode is used.
While in the MWC mode, the dry tower fans may be turned off to provide
additional electrical output during hours of peak demand.

As discussed in Section 2.4.14, Unit 3 will be shut down when the water
level in Lake Anna drops below Elevation 73.762 m (242.0 ft) msl.

2.4.11.6 Heat Sink Dependability Requirements

This SSAR section is supplemented as follows with information on the
effect of low water conditions on the UHS.

NAPS COL 2.0-22-A The Unit 3 UHS is described in DCD Section 9.2.5. Lake Anna is not
relied on as a safety-related source of water withdrawals for emergency
cooling.

2.4.12 Groundwater

NAPS COL 2.0-23-A The information needed to address DCD COL Item 2.0-23-A is included
in SSAR Section 2.4.12, which is incorporated by reference with the
following supplements and variances.

2.4.12.1.2 Local Hydrogeology

The third paragraph of this SSAR section is supplemented as follows
based on additional borings.

NAPS COL 2.0-23-A Borings drilled as part of the ESP subsurface investigation program
(SSAR Appendix 2.5.4B) and the Unit 3 subsurface investigation
program (Appendix 2.5.4AA) penetrated saprolite to depths ranging from
about 1.52 m (5 ft) to 24.99 m (82 ft). The saprolite penetrated by these
borings is classified as a micaceous, silty-clayey, fine to coarse sand or
sandy silt, with occasional (less than 10 percent) to some (between 10
and 50 percent) rock fragments.

The fifth paragraph of this SSAR section is supplemented as follows with
information on additional groundwater level measurements data.

Groundwater at the Unit 3 site occurs in unconfined conditions in both the
saprolite and underlying bedrock. The results of previous investigations
at the site indicate that a hydrologic connection exists between the
saprolite and the bedrock. (SSAR Reference 45) This condition has been
confirmed as part of the ESP and Unit 3 subsurface investigation
programs (SSAR Appendix 2.5.4B and Appendix 2.5.4 AA) by the
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Conservatively ignoring hydrodynamic dispersion, this equation can be
restated as:

(2.4.13-21)

where: FGW = total radionuclide flux in groundwater; CGW = radionuclide
concentration in the groundwater; A = cross-sectional area normal to the
direction of groundwater flow; and the other terms are as defined
previously. The cross-sectional area of the plume is conservatively
assumed to extend over the entire saturated thickness of the unconfined
aquifer and the entire length of the radwaste building. The saturated
thickness is taken to extend from the water table to the top of the
Zone III-IV, slightly weathered to moderately weathered rock. In the
vicinity of the radwaste building, Figure 2.4-207 through Figure 2.4-214
indicate a water table elevation of about 82.30 m (270 ft) msl, while
Table 2.5-208 indicates the Zone III-IV top of rock elevation to be
74.37 m (244 ft) msl. These values result in a saturated thickness of
about 7.92 m (26 ft). DCD Figure 1.2-25 indicates the radwaste building
to be 65 m (213 ft) in length normal to the direction of groundwater flow.
The assumption that the plume extends the entire length of the building is
conservative because the characteristic dimensions of the sources from
which a release is postulated are a relatively small fraction of the 65 m
length. The cross-sectional area is then the product of 26 ft and 213 ft, or
5540 ft2.

The total radionuclide flux in the surface water of Lake Anna, induced by
pumping from the water-supply intake for Unit 3, is calculated as:

(2.4.13-22)

where: FSW = total radionuclide flux in surface water; Q = surface water
flow rate; and CSW = radionuclide concentration in the surface water. This
approach for calculating the radionuclide flux in surface water is justified,
considering that any radionuclides released to the groundwater would
likely discharge to the Unit 3 intake forebay area, which has been
isolated from the rest of the lake and from which the water intake for
Unit 3 will obtain water. The surface water flow is determined by the water
supply requirements for Unit 3, which total 1.42 m3/s (50 cfs) when
running in the energy conservation mode and 0.96 m3/s (34 cfs) in the
maximum water conservation mode. There are times of the year when
the combination wet and dry cooling towers used for normal plant cooling

GW e GWF n vC A=

SW SWF QC=
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could function in a completely dry mode, particularly during cold weather.
Under these conditions, no make-up water is required for the normal
plant circulating water system, which comprises most of the total
demand. However, these conditions are expected to persist for relatively
short durations and are not representative of transport conditions over
longer time scales.

Because the total radionuclide flux must be conserved, radionuclide
concentrations in the surface water are estimated by equating
Equation 2.4.13-21 and Equation 2.4.13-22 and solving for CSW:

(2.4.13-23)

where the quantity neνA/Q defines the dilution factor. Assuming for
conservatism that the plant is operating in the maximum water
conservation mode, the dilution factor is calculated using the previously
defined values for ne, v, A, and Q to be:

This dilution factor is applied to the H-3, Sr-90, Y-90, and Pu-239
concentrations reported in Table 2.4-209 to account for dilution in
addition to radioactive decay and adsorption. Table 2.4-210 summarizes
the resulting concentrations, which represent the concentrations in the
surface water withdrawn by the water-supply intake for Unit 3. It is seen
that the concentrations of each of these radionuclides are below their
respective ECLs.

Most of the 0.96 m3/s (34 cfs) withdrawn from Lake Anna is used as
make-up water to replenish evaporative losses from cooling towers that
a re  par t  o f  c losed-cyc le  coo l ing  sys tems.  As  d iscussed  in
Section 2.4.13.1.2, the non-volatile radionuclides concentrate in the
circulating water by a factor of about four, prior to being discharged to the
discharge canal. Even then, concentrations are well below ECLs. It
should also be noted that radionuclides released in cooling tower
blowdown discharge would mix with circulating water discharge from
Units 1 and 2 (up to 120.2 m3/s (4246 cfs)) as long as these units are
operating. If Units 1 and 2 are shutdown, a minimum of 15.04 m3/s
(531 cfs) will continue to be circulated to provide adequate dilution for
normal plant releases. These flows from Units 1 and 2 would further

e
SW GW

n vAC C
Q

=

40.25 0.54 / 86,400 5540 2.56 10
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