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December 19, 2014

UN# 14-085

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: UniStar Nuclear Energy, NRC Docket No. 52-016
Response to Request for Additional Information for the
Calvert Cliffs Nuclear Power Plant, Unit 3,
RAI 423, Local Meteorology

References: 1) Surinder Arora (NRC) to Mark Finley (UniStar Nuclear Energy), "Final
RAI 423 RHMB 5694," email dated September 8, 2014

2) UniStar Nuclear Energy Letter UN#14-081, from Mark T. Finley to
Document Control Desk, U.S. NRC, Updated Schedule Information for
Response to Request for Additional Information for the Calvert Cliffs Nuclear
Power Plant, Unit 3, RAI 423, Local Meteorology, dated November 21, 2011

The purpose of this letter is to respond to the request for additional information (RAI) identified
in the NRC e-mail correspondence to UniStar Nuclear Energy, dated September 8, 2014
(Reference 1). RAI 423 addresses the Local Meteorology, as discussed in Section 2.3.2 of the
Final Safety Analysis Report (FSAR), as submitted in Part 2 of the Calvert Cliffs Nuclear
Power Plant, Unit 3 Combined License Application (COLA), Revision 9.

Reference 2 provided a response date of December 19, 2014, for RAI 423, Question 02.03.02-
23.

Enclosure 1 provides our response to RAI No. 423, Question 02.03.02-23 and includes revised
COLA content.

A Licensing Basis Document Change. Request has been initiated to incorporate these changes
into a future revision of the COLA.
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Enclosure 2 provides a table of changes to the CCNPP Unit 3 COLA associated with this
RAI No.423 response.

Our response does not include any new regulatory commitments. This letter and its enclosures
do not contain any sensitive or proprietary information.

If there are any questions regarding this transmittal, please contact me at (410) 369-1907.

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

Mark T. Finley

Enclosures: 1) Response to NRC Request for Additional Information RAI No. 423,
Question 02.03.02-23, Local Meteorology, Calvert Cliffs Nuclear Power
Plant, Unit 3

2) Table of Changes to CCNPP Unit 3 COLA Associated with the Response to
RAI No. 423, Question 02.03.02-23, Calvert Cliffs Nuclear Power Plant,
Unit 3

cc: Surinder Arora, NRC Project Manager, U.S. EPR Projects Branch
Tomeka Terry, NRC Environmental Project Manager, U.S. EPR COL Application
Patricia Holahan, Acting Deputy Regional Administrator, NRC Region II, (w/o enclosures)
Rodney Clagg, U.S. NRC Resident Inspector, CCNPP, Units 1 and 2
David Lew, Deputy Regional Administrator, NRC Region I (w/o enclosures)
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Enclosure I

Response to NRC Request for Additional Information RAI No. 423,
Question 02.03.02-23, Local Meteorology,
Calvert Cliffs Nuclear Power Plant, Unit 3
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RAI No. 423

Question 02.03.02-23

The regulatory requirement in 10 CFR 100.20(c)(2) states that the Commission, in determining
the acceptability of a site for a stationary power reactor, will take into consideration
meteorological characteristics of the site that are necessary for safety analysis or that may have
an impact on plant design. The related acceptance criteria in Section 2.3.2.11, ACCEPTANCE
CRITERIA, of NUREG-0800 includes criterion 3, which guides an applicant to provide a
discussion and evaluation of the influence of the plant and its facilities on the local
meteorological and air quality conditions. The applicant provided this discussion in COL FSAR
Section 2.3.2.2, "Potential Influence of the Plants and its Facilities on Local Meteorology."

In its July 28, 2008, response to staff's RAI 4, Question 02.03.02-10, which pertained to the
staff's request for computer model input files that would allow the staff to complete a
confirmatory analysis of the hazards posed by onsite cooling towers for the circulating water
system (CWS) and essential service water system (ESWS), Unistar stated that it would update
the CCNPP Unit 3 FSAR to reflect use of higher efficiency drift eliminators for the CWS cooling
tower and higher cycles of concentration for the ESWS cooling tower. However, as of
Revision 9 of the COL FSAR, Section 2.3.2.2 of the COL FSAR has not been updated to reflect
these changes.

Revise COL FSAR Section 2.3.2.2 to address the revised safety analysis for the new CWS
cooling tower design as follows:

1. Update the description of the safety analysis which starts in the fifth paragraph of COL FSAR
Section 2.3.2.2, including but not limited to the explanation that AERMOD, not SACTI, was
used for the salt deposition analysis;

2. As described in the response to RAI 4, Question 02.03.02-10, including Table 1 of that
response, describe both the methodology and parameter values used to estimate salt
emission rates;

3. Resolve any discrepancies between Table 1 of the July 28, 2008, response to RAI 4,
Question 02.03.02-10, and the information provided in COL FSAR Table 10.4-1; and

4. Explain and justify the conclusion that expected salt deposition rates on electrical substations
for Unit 3 would be small.

Response

In response to the last two sentences of the second paragraph above, FSAR Table 10.4-1 was
revised to show the circulating water system (CWS) tower drift rate eliminator change to
0.0005% from 0.005%, and FSAR Section 2.4.11.5 was revised for cycle of concentration
change for essential service water system (ESWS) from two to ten. These revisions were
performed in revision 05 and have remained, as stated as of today, in revision 10 of the Calvert
Cliffs Nuclear Power Plant, Unit 3 Combined License Application (COLA).
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Question 1 Response

The COL FSAR Section 2.3.2.2 is revised as shown in the COLA Impact section below to
address the use of AERMOD instead of SACTI for modeling salt deposition, because of the
circulating water system (CWS) tower hybrid design.

Question 2 Response

The particulate emissions from the CWS and essential service water system (ESWS) cooling
towers are based, in part, on the method presented in Environmental Protection Agency's
(EPA's) AP-42 1 collection of emission estimation methodologies and emission factors. Other
reference information used in the emission calculations includes procedures used to estimate
evaporation of cooling tower drift droplets developed by Riesman and Frisbee 2 and data on the
cooling tower liquid drift droplet size distribution provided by the cooling tower manufacturer,
SPX Cooling Technologies.

According to AP-42 Chapter 13.4, particulate emissions are a function of the flow rate of the re-
circulating water, the total dissolved solids (TDS) concentration in the re-circulating water, and
the drift loss of the cooling tower. Using the AP-42 method, particulate emissions from wet
cooling towers may be calculated as follows:

TDS DR min
PM=p*W* *cc* 60

P1,000,000 100 hr

where: PM is the hourly particulate emission rate (lb/hr)
p is the density of the re-circulating water (lb/gal);
W is the flow rate of the re-circulating water (gph);
cc is the number of cycles of concentration;
TDS is the TDS concentration in the feed water (ppmw); and
DR is the drift rate of the re-circulating water (%).

The AP-42 method assumes that all of the drift (i.e., total dissolved solids emitted in the liquid
water entrained in the air stream) is PMlo (particulate matter with an aerodynamic diameter
equal to or less than 10 microns). However, for wet cooling towers with medium to high TDS
levels, this method is overly conservative and predicts significantly higher PM 0o emissions than
would actually occur, even for towers equipped with high-efficiency drift eliminators (e.g.,
0.0005% drift rate).

To develop a more realistic speciation estimate of particulate emissions for input into EPA's
AERMOD guideline air quality model for modeling deposition, the drift particle size distribution is
estimated using procedures developed by Reisman and Frisbie. This approach uses liquid drift
droplet size distribution from SPX Technologies and TDS concentration in the re-circulating
water to estimate the amount of solid mass in each liquid drift droplet size category. This

' AP-42 Compilation of Air Pollutant Emission Factors http://www.epa.gov/ttnchiel/ap42/

2j. Reisman and G. Frisbie, Calculating Realistic PM10 Emissions from Cooling Towers. Air & Waste
Management Association, Proceedings Florida Conference 2001, Session No. AM- I b
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estimate assumes that the mass of dissolved solids condenses to a spherical particle, after all
water evaporates, and the density of the TDS is equivalent to a representative salt particle. In
this manner, the water droplet size distribution is translated into an equivalent solid mass
particle size distribution which is input into AERMOD for deposition modeling.

Table A - Modeled Source Parameters for CWS and ESWS Cooling Towers

Parameter Units CWS Tower ESWS Tower
(per tower)

Density of tower water, p lb/gallon 8.58(1) 8.34
Circulating water flow, W Gallons/minute 800,000 19,200
Cycles of concentration, Unitless 2 10

cc
Total dissolved solids, ppmw 20,000 372

TDS
Drift rate, DR Percent 0.0005 0.005

Calculated PM (salt) lb/hr 82.37 1.79
emission rate

Notes:

1-Density of brackish water wt 40,000 ppmw (after 2 cycles of concentration)
http://www.csgnetwork.com/h2odenscalc.html

lb water a 20,000 lb PM 0.0005 mnCWS PM = 82.37 lb/hr = 8.58 * 800,000- * . 2 . 60
gal min 1,000,000 lb water 100 hr

lb water gal 372 lb PM 0.00 5 mai
ESWS PM = 1.79 lb/hr = 8.34 * 19,200 * * 10 * .* 60

gal mi 1,000,000 lb water 100 hr

Question 3 Response

The discrepancies between the tables are as follows:

1 - CWS Heat Load: The heat load in the response to RAI 43 shows an incorrect unit of
measure. The value 2.792*109 should be to Kcal/hr, not Btu/hr. The correct value is 1.108*1010
Btu/hr as stated in Table 10.4-1.

This value is not utilized in the salt deposition calculation, as can be seen in the above
equations, therefore, the change has no effect. Additionally, this change has no effect on the
analysis presented in the response to RAI 4 for the fogging, icing, and visible plume, since the
CWS cooling tower is of the hybrid mechanical design.

' George Vanderheyden to U.S. NRC Document Control Desk, "Submittal of Response to Requests for Additional
Information for the Calvert Cliffs Nuclear Power Plant. Unit 3 - Meteorology" UN#08-026, dated July28, 2008
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2 -Circulating Water System Flow: The design CWS flowrate should be 800,000 gallons per
minute. Table 10.4-1 will be revised to correctly show this value. This value is used in the salt
deposition calculation as can be seen in the above equations.

3 - Essential Service Water System Water Flow: The design ESWS flowrate should be 19,200
gallons per minute not 19,075 gallons per minute as shown in Table 1 of the response to RAI 4.
This change has been reviewed for the effect on the fogging, icing, and visible plume analyses
presented in the response to RAI 4 and does not change the results of that analysis because
the circulating water flow rate is not used by the SACTI model to develop these results.

4 - Other information provided in Table 1 related to the CWS and ESWS towers, for TDS and
PM emissions are superseded with the values presented in Table A of question 2 in this
response.

Table 10.4-1 - (Circulating Water System Cooling Tower Design Specifications)

Design Conditions Mechanical Draft Cooling Tower

Number of Towers 1

Heat Load 1.108E+10 BTU/hr (2.792E+09 Kcal/hr)

Circulating Water Flow 78S,802 gpm (2,974,584 Ipm)

Cycles of Concentration-Normal 2

Evaporative Losses (wet) (1) 19.700 gpm (74,573 1pm)

Evaporative Losses (wet+dry) 18,000 gpm (68,138 1pm)

Blowdown Rate (wet) (1) 19,696 gpm (74,558 1pm)

Blowdown Rate (wet+ dry)lI) 17,996 gpm (68,122 1pm)

Drift Rate <0.0005%

Drift Losses (2) 4 gpm (16 1pm)

Approximate Dimensions-Height 177 ft (54 m)

Approximate Dimensions-Diameter 546ft (167 m) (at the base)

Design Range 28'F (15.6"C)

Design Approach 10'F (5.6°C)

Air Flow Rates (wet/d ry) - 69.177.600 acfm (1,958,892 m
3 

per min) wet section fans

54,096,000 acfm (1,531,829 m' per min) dry section fans

Note:

( Based on design ambient conditions of 1 00F Dry Bulb and coincident 77°F Wet Bulb (78°F inlet).

(2) Reported drift losses are based on 800,000 gpm CWS flow.

( Based on air exit density of 0.0817 Ibm/ft3 for wet operation and 0.0757 Ibm/ft
3

for dry operation.
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July 28, 2008 ResDonse to RAI 4. Question 02.03.02-10 Table I

TABLE 1
Modeled Source Parameters for CWS and ESWS Cooling Towers

Proposed Unit 3, Calvert Cliff Nuclear Power Plant

Parameter CWS ESWS
No. of Towers 1 2 (out of 4)
Heat Load, Btu/hr 2.792 x 109 1.65 x 108
Circulating Water, gpm 777,560 19,075
Total Dissolved Solids (influent), ppm 17,500 372
Cycles of Concentration 2 10
Drift Eliminator Rate 0.0005% 0.005%
PM Emissions (Salt), lb/hr 306.5 15.6

Question 4 Response

The AERMOD modeling performed for salt deposition demonstrated that the combined impacts
from the CWS and ESWS cooling towers on Unit 3 switchyard is small. The model was run with
the CWS tower modeled with a combination of ESWS towers 1 & 2 or 3 & 4, as only two ESWS
towers are expected to be used at one time. The maximum total salt deposition on the Unit 3
switchyard is predicted to be 0.036 mg/cm 2/month. The total modeled salt deposition on the
Unit 1 and 2 switchyard and substation is lower than for the Unit 3 switchyard at 0.008 and
0.005 mg/m 2/month, respectively.

The IEEE standard C57-19-100 provides guidance on salt deposition contamination levels for
power apparatus bushings. They have developed the following table for the types of
environments that electrical power equipment may be located along with the typical equivalent
salt deposition densities.

IEEE Standard Salt Deposition
C57.19.100 Density (mg/cm 2)

Contamination Levels
Light 0.03-0.08

Medium 0.08-0.25
Heavy 0.25- 0.6

Extra Heavy 0.6 +

Therefore, the maximum modeled salt deposition rate on electrical substation equipment, which
is predicted to occur at the Unit 3 switchyard, is on the lower end of the range classified as "light
contamination" by IEEE Standard.
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COLA Impact

The COLA is revised as shown below as a result of this response:

2.3.2.2 Potential Influence of the Plant and its Facilities on Local Meteorology

The CCNPP site consists of low rolling hills. Elevations across the site range from 0 ft (0.6 ft
NGVD29) above mean sea level (MSL) (at the shoreline of the Chesapeake Bay) to 150 ft MSL
(150.6 ft NGVD29). There is a hill approximately 110 ft MSL (110.6 ft NGVD29) to the southeast
of CCNPP Units 1 and 2. Another hill south-southeast of CCNPP Units 1 and 2 will be graded
for CCNPP Unit 3; the CCNPP Unit 3 site grade will be approximately 84.1 ft MSL (84.7 ft
NGVD29). The terrain falls off steeply to the shore of the Chesapeake Bay. The highest terrain
in the vicinity of the site is in the west through north-northwest sectors. The Chesapeake Bay
lies in the north through southwest sectors.

Figure 2.3-39 presents a map which shows the topography within a 1 mi (1.6 km) radius of the
CCNPP site, the location of the meteorological tower, and CCNPP Units 1 and 2. Figure 2.3-40
presents a map which shows the topography within a 5 mi (8 km) radius of the CCNPP site.
Figure 2.3-41 presents a map which shows the topography within a 50 mi (80 kin) radius of the
CCNPP site. Figure 2.3-42 presents a plot of maximum elevation versus distance from the
center of the plant in each of the sixteen 22.5 degree compass point sectors (centered on true
north, north-northeast, northeast, etc.) radiating from the plant to a distance of 50 mi (80 km).

CCNPP Unit 3 will be southeast of the existing Units 1 and 2. Some portions of the CCNPP site
will be cleared of existing vegetation and graded to accommodate CCNPP Unit 3 and its
ancillary structures. These terrain modifications would be limited to the CCNPP Unit 3 area and
the immediately surrounding area and, therefore, will not represent a significant alteration to the
topographic character of the region around the CCNPP site.

Construction activity will meet all pertinent Federal and State air quality regulations.

Waste heat produced by CCNPP Unit 3 Circulating Water System (CWS) cooling tower will be
dissipated by a closed-cycle, wet-cooling system, consisting of a single hybrid mechanical draft
cooling tower. The hybrid mechanical draft cooling tower has a lower profile than the CCNPP
Unit 3 containment. For a hybrid/plume abatement tower (i.e., wet and dry cooling sections),
the vapor formed in the wet section of the cooling tower is mixed with a dry, hot air stream prior
to leaving the cooling tower. The guantity of hot air added is such that the plume leaving the
cooling tower is unsaturated. Consequently, visible plume formation is abated. Therefore, there
would be no impacts from fogging, icing and shadowing due to the operation of the CWS
cooling tower.

For CCNPP Unit 3, the impacts from fogging, icing, and shadowing, and drift depocition from the
cooling tower were modeled using the Electric Power Research Institute's Seasonal/Annual
Cooling Tower Impact (SACTI) prediction code. This code incorporates the modeling concepts
(Policastro, 1993), which were endorsed by the NRC in NUREG-1555 (NRC, 1999). The model
provides predictions of seasonal, monthly, and annual cooling tower impacts from mechanical or
natural draft cooling towers. It predicts average plume length, rise, dift depesitie, fogging,
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icing, and shadowing, providing results that have been validated with experimental data
(Policastro, 1993).

The modeling determined the following:

# [Duo to the Ya~ying directionS that the plume travels and 6hort average and m~edian plume
height and length, im~pactS fromn elevated plumes Would be SMALL and not arKrant mitigation,

* Impacts from the ESWS cooling tower from fogging and icing would be SMALL and would not
require mitigation. Any Ffogging and icing would occur for only a small percentage of the time
and would occur most frequently onsite.

# Impacts fromn salt deposition from the cooling tower would be SMALL.
*Salt deposition Was prodicted at Fates below the NilUREG 1555 significance level where visible
vegetation damage may occur for both onsrite and effsite locations.

* Impacts from cloud shadowing and additional precipitation would be SMALL and would not
require mitigation.

* Impacts from increases in absolute and relative humidity would be SMALL and mitigation
would not be warranted.

For salt drift deposition, the Environmental Protection Agency's AERMOD guideline air
dispersion model was used to measure impacts from the cooling towers on electrical eQuipment
and vegetation. This model is more appropriate for estimating dry and wet deposition from
hybrid cooling towers, whereas, the SACTI model is only applicable to wet cooling tower
plumes.

The modeling determined the following:

* Due to the varying directions that the plume travels and short average and median plume
height and length, impacts from elevated plumes would be SMALL from the hybrid and
ESWS towers and not warrant further mitigation.

* Impacts from salt deposition on electrical substation equip~ment from the cooling towers would
be SMALL. The highest impact from salt deposition on the Unit 3 substation are on the lower
end of the contamination level referred to as "light" in Institute of Electrical and Electronics
Engineers Standard C57.19.100-1995 (IEEE. 1995)."

* Salt deposition was predicted at rates below the NUREG-1 555 significance level where visible
vegetation damage may occur for both onsite and offsite locations.

As such, CCNPP Unit 3 is not expected to cause any significant influence on local meteorology.
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2.3.2.4 References

EPA, 2009c. National Ambient Air Quality Standards (NAAQS), U.S. Environmental Protection
Agency, Website: http://epa.gov/air/criteria.html, Last updated on July 14, 2009.

IEEE, 1995. Institute of Electrical and Electronics En-gineers (IEEE) Standard (Std) C57.19.100-
1995, "Guide for Application of Power Apparatus Bushings

MDE, 2006. Summer 2006 Air Quality Summary, Maryland Department of the Environment,
Website: http://www.mde.state.md.us/assets/document/Summary2006.pdf, Date accessed:
April 13, 2007.

Table 10.4-1 - (Circulating Water System Cooling Tower Design Specifications}

Design Conditions Mechanical Draft Cooling Tower
Number of Towers 1
Heat Load 1.108E+10 BTU/hr (2.792E+09 Kcal/hr)
Circulating Water Flow 785,82 gpm (2,9714,584 1pm)

800,000 gpm (3,028,320 Dpm)
Cycles of Concentration-Normal 2
Evaporative Losses (wet) (1)
Evaporative Losses (wet+dry) (1)
Blowdown Rate (wet) (1)
Blowdown Rate (wet+ dry) (1)
Drift Rate
Drift Losses (
Approximate Dimensions-Height
Approximate Dimensions-Diameter
Design Range
Design Approach
Air Flow Rates (wet/dry) (1)((2)

19,700 gpm (74,573 Ipm)
18,000 gpm (68,138 Ipm)
19,696 gpm (74,558 Ipm)
17,996 gpm (68,122 Ipm)
<0.0005%
4 gpm (16 Ipm)
177 ft (54 m)
546 ft (167 m) (at the base)
28-F (15.6-C)
10-F (5.6°C)
69,177,600 acfm (1,958,892 m3 per min) wet section
fans
54,096,000 acfm (1,531,829 m3 per min) dry section
fans

Note:
(1) Based on design ambient conditions of 100°F Dry Bulb and coincident 77°F Wet Bulb (78°F

inlet).
(2) Reported drift losses aare ba-arbd on 800,000 gpm CWVS flow-.
(3- (2) Based on air exit density of 0.0817 Ibm/ft3 for wet operation and 0.0757 Ibm/ft3 for dry
operation.
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Enclosure 2

Table of Changes to CCNPP Unit 3 COLA
Associated with the Response to RAI No. 423,

Question 02.03.02-23,
Calvert Cliffs Nuclear Power Plant, Unit 3
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Table of Changes to CCNPP Unit 3 COLA
Associated with the Response to RAI No. 423,

Question 02.03.02-23,

Change Subsection Type of Change Description of Change
ID # I
Part 2 - FSAR
CC3-08- 2.4.11.5, Incorporate COLA The RAI 4 Question 02.03.02-104 response
0126 Table 10.4-1 markups associated involves a change to Section 2.4.11.5 and

with the response to Table 10.4-1.
RAI 4 Question
02.03.02-10.

CC3-14- 2.3.2.2, Incorporate COLA The RAI 423 Question 02.03.02-10
0130 2.3.2.4 markups associated response involves a change to Section

Table 10.4-1 with the response to 2.3.2.2. 2.3.2.4 and Table 10.4-1.
RAI 423 Question
02.03.02-23. (This
response letter)

4 George Vanderheyden to U.S. NRC Document Control Desk, "Submittal of Response to Requests for Additional
Information for the Calvert Cliffs Nuclear Power Plant. Unit 3 - Meteorology" UN#08-026, dated July28, 2008


