
Greg Gibson

Vice President, Regulatory Affairs

UnStar
NUCLEAR ENERGY

100 Constellation Way, Suite 1400P
Baltimore, Maryland 21202-3106

10 CFR 50.4
10 CFR 52.79

October 6, 2008

UIN#08-044

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

Subject: UniStar Nuclear Energy, NRC Docket No. 52-016
Submittal of Response to Requests for Additional Information for the
Calvert Cliffs Nuclear Power Plant, Unit 3 - RAI Number 10 RSAC 945

Reference: John Rycyna (NRC) to George Wrobel (UniStar), "RAI No. 9 RSAC
945.doc," email dated September 5, 2008

The purpose of this letter is to respond to requests for additional information (RAIs)
identified in the NRC e-mail correspondence to UniStar Nuclear, dated September 5,
2008 (Reference). These RAIs address hazards in the site vicinity as discussed in
Sections 2.2.1 and 2.2.2 of the Final Safety Analysis Report; as submitted in Part 2 of
the CCNPP Unit 3 Combined License Application (COLA).

The enclosure provides responses to the RAIs.

If there are any questions regarding this transmittal, please contact me or Mr. George
Wrobel at (585) 771-3535.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on October 6, 2008

Greg Gibson

Enclosure: Response to RAI Number 10 RSAC 945

cc: U.S. NRC Region I
U.S. NRC Resident Inspector, Calvert Cliffs Nuclear Power Plant, Units 1 and 2
NRC Environmental Project Manager, U.S. EPR Combined License Application
NRC Project Manager, U.S. EPR Combined License Application
NRC Project Manager, U.S. EPR Design Certification Application (w/o enclosure)



Enclosure

Response to RAI Number 10 RSAC 945
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RAI Number 02.02.01-02.02.02-1 :FSAR Sections 2.2.1 and 2.2.2

RG 1.206 provides guidance regarding the information that is needed to ensure potential
hazards in the site vicinity are identified and evaluated to meet the siting criteria in 10
CFR 100.20 and 10 CFR 100.21. FSAR Section 2.2.2.7.2 states that the edge of the
closest high altitude airway, J191 is located further than 2 miles from CCNPP3. Based
on the FSAR Figure 2.2-2, the NRC Staff finds that J191 is within 2 miles of CCNPP3.
Please justify excluding J191 from the analysis or provide an analysis.

Response:

The statement in FSAR Section 2.2.2.7.2 that the edge of the closest high altitude
airway, J191, is located further than 2 miles from CCNPP3 is correct. The location of
J191 is incorrectly depicted in Figure 2.2-2 of the FSAR. A figure showing the corrected
location of the airway is provided herein. From this figure, it can be seen that the
centerline of high altitude airway J191 is located approximately 7.5 miles from CCNPP3.
The width of a federal airway is typically 4 nautical miles on each side of the centerline,
thus the edge of airway J191 is approximately 3.5 miles from CCNPP3 at its nearest
point. (FAA, 2007) and (NAS, 2008) NUREG-0800 Section 3.5.1.6 provides that the
probability of an aircraft accident is less than 1 E-7 per year if the plant is at least 2
statute miles beyond the nearest edge of a federal airway. Therefore, no further
analysis of airway J191 is required.

References:

(FAA, 2007) Federal Aviation Administration, IFR Enroute High Altitude - U.S.
Charts, Panels H-9 and H-10, Effective May 10, 2007.

(NAS, 2008) The National Airspace System available online at
http://www.faa.gov/library/manuals/aviation/instrument-flyinghan
dbook/media/faa-h-8083-15-2.pdf, accessed September 4, 2008.

FSAR Impact:

Figure 2.2-2 in FSAR Section 2.2 of CCNPP Unit 3 COL FSAR, will be revised as shown
below:
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RAI 02.02.01-02.02.02-2

NRC Request:

RG 1.206 provides guidance regarding the information that is needed to ensure potential
hazards in the site vicinity are identified and evaluated to meet the siting criteria in 10 CFR
100.20 and 10 CFR 100.21. FSAR Section 2.2.2.7.2 apparently excludes some airways in the
probability determination and does not provide enough information required for the NRC staff to
perform an independent review of that section. That section referred to only airways V93 and
V1 6-157 for the probability determination. The NRC Staff's review indicates that the airways
considered for probability determination should include V31, V93, and J-191. (1st request)
Please clarify and correct the analysis as appropriate. (2nd request) The applicant should also
furnish the assumptions for the parameters such as total number of annual flight operations for
the airways, effective area of plant, width and other parameters used in determining the
probability.

Response:

1st Request:

FSAR Section 2.2.2.7.2 of the COL Application sited two airways as being in close proximity to
the CCNPP site, V93 and V16-157. According to Figure 2.2-2, there are three airways that are
in close proximity, V93, J-191, and V31, not V16-157. Upon review of the COL Application and
comparison of Figure 2.2-2 with the FAA Sectional Raster Aeronautical Charts (FAA 2006), it has
been determined that there is a typographical error in section 2.2.2.7.2 paragraph 6 and an error
in Figure 2.2-2.

In Figure 2.2-2, J-1 91 is misplaced. The correct path of J-1 91 follows V1 6-157, not V93. The
figure will be corrected to show the actual location of J-1 91 with its closest edge greater than 2
mi from the CCNPP site as required by the answer to RAI 02.02.01-02.02.02-1. Further, the
typographical error in section 2.2.2.7.2 paragraph 6 will be revised as detailed in the proposed
COL Application revision. Note, no revision of the calculation is necessary.

2 fd Request:

The probability per year of an aircraft crashing into the plant was estimated using DOE
methodology (DOE 2006):

Four Factor Formula: F=7 Nijk * Pijk * fijk (x,y) * Aij
ijk

Where,

F= estimated annual aircraft crash impact frequency for the facility of interest
(no./year);

Nijk= estimated annual number of site-specific aircraft operations (i.e., takeoffs,
landings, and in-flights) for each applicable summation parameter (no./year);
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Pijk= aircraft crash rate (per takeoff or landing for near-airport phases and per flight for
the in-flight (nonairport) phase of operation for each applicable summation
parameter;

fijk(X,y)= aircraft crash location conditional probability (per square mile) given a
crash evaluated at the facility location for each applicable summation
parameter;

Aij= the site-specific effective area for the facility of interest that includes skid and fly-
in effective areas (square miles) for each applicable summation parameter,
aircraft category or subcategory, and flight phase for military aviation;

i= (index for flight phases): i=1,2, and 3 (takeoff, in-flight, and landing);
j= (index for aircraft category or subcategory): j=1, 2, ... , 11;
k= (index for flight source): k=1, 2, ... , k (there could be multiple runways, and

nonairport operations);

F= 'k 'j 7-i = site-specific summation over flight phase, i; aircraft category or
ijk subcategory, j; and flight source, k.

To calculate the effective area, methods provided in DOE Standard (DOE 2006) were used:
Aeff = Af + As

Where,

Af= (WS+R)Hcotc:O + (2L * W * WS)/R + L * W

A, = (WS + R) * S

Where,

Af = effective fly-in area; A, = effective skid area
WS = aircraft wingspan; R= length of the diagonal of the facility = (L2+W2)0 5

H = facility height; cote = mean of the cotangent of the aircraft impact angle
L = length of the facility W= width of the facility
S = aircraft skid distance (mean value)

Assumptions used to calculate the effective area:

To calculate the effective area, the dimensions of the safety-related buildings were used
to find an equivalent width/length of a bounding building by summing the footprint areas.
This afforded that the footprint area of the bounding building was equivalent to the sum
of all of the individual safety related buildings. This resulted in a bounding building area
of 308.21 ft by 308.21 ft. The following safety-related buildings' dimensions were used

* Safeguard Building 1
* Safeguard Building 2
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* Safeguard Building 3
* Reactor Building
* Fuel Building
* Auxiliary Building

* The total volume of the bounding building was then obtained from the dimensions of the
safety related buildings in order to estimate the equivalent height of the bounding
building as 129.85 ft.

* In this calculation, the 78 foot wingspan (high performance) was used for estimating
small military aircraft wingspan. The high performance wingspan includes fighters,
attackers, and trainers. Patuxent River Naval Air Station indicated that 90 percent of
their military flights were well under the 110 foot wingspan and that most of the aircraft is
F18 (wingspan 44.9 ft) and smaller type aircraft along with helicopter operations.

* Other inputs as stated in DOE-STD-3014-96 (DOE 2006) Tables B-116 through B-18

were utilized for the calculations.

Resulting Effective Areas:

• General Aviation: 0.02380 mi 2

* Air Carrier: 0.05790 mi 2

* Air Taxi: 0.05342 mi2

* Military (Large/Takeoff): 0.04806 mi 2

* Military (Large/Landing): 0.04538 mi 2

* Military (Small/Takeoff): 0.02928 mi 2

* Military (Small/Landing): 0.03777 mi2

Assumptions used to calculate the Airport Operations Annual Impact Frequency:

The total number of operations (takeoffs and landings) was obtained for each airport,
Captain Walter Francis Duke Regional Airport (52,618) and the Patuxent Naval Air
Station (52,626). Because only the total operations were provided and there was no
discrimination between operation activities, it was conservatively assumed that 50
percent of the operations were takeoffs and 50 percent were landings. According to
DOE methodology, this assumption will result in very conservative numbers because
total operations include activities other than takeoff and landing, such as an aircraft
contacting the tower for a change of vector. Additionally, the number of operations was
equally divided among the runways. The following runway data was used as inputs:

1. PAX River NAS Data: 10% military aviation large operations, 90% military aviation
small operations. Divided among three runways operating in two directions.

a. Total Number of Operations:
i. Military Aviation Large Takeoff: 439 for each runway.

ii. Military Aviation Large Landing: 439 for each runway.
iii. Military Aviation Small Takeoff: 3947 for each runway.
iv. Military Aviation Small Landing: 3947 for each runway.
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2. Captain Walter Duke Regional Airport: 2,390 air taxi operations; 40,400 general
aviation local operations; 9,800 general aviation itinerant operations; 4 military
aviation large operations, 24 military aviation small operations. Divided among one
runway operating in two directions.

a. Total Number of Flight Operations:
i. General Aviation Takeoff: 12550 for each runway.

ii. General Aviation Landing: 12550 for each runway.
iii. Commercial/Air Taxi Takeoff: 598 for each runway.
iv. Commercial/Air Taxi Landing: 598 for each runway.
v. Military Aviation Large Takeoff: 1 for each runway.

vi. Military Aviation Large Landing: 1 for each runway.
vii. Military Aviation Small Takeoff: 6 for each runway.
viii. Military Aviation Small Landing: 6 for each runway.

Assumptions used to calculate Non-airport Operations:

For the DOE standard, values of the product N*P*f(x,y) applicable to selected DOE
sites are provided in DOE Standard Tables B-14 and B-15 of DOE-STD-3014-96.
Also included are minimum, U.S. average, and maximum values, which can be used
for facilities at other locations within the continental U.S. for each category of aircraft.
For this calculation, the values of NPf(x,y) selected in Tables B-14 (General Aviation
non-airport operations) and B-15 (Commercial and Military non-airport
operations)was the continental U.S. average.

Summary of Results:

Category/Subcategory Airport Operations Non-Airport Impact Frequency
Impact Frequency Operations Impact (per year)
(per year) Frequency (per

year)
General Aviation 0 4.76019E-06 4.76019E-06
Commercial Aviation 0 2.31607E-08 2.31607E-08
(Air Carrier)
Commercial Aviation 1.18204E-09 5.3423E-08 5.4605E-08
(Air Taxi)
Military Aviation Large 1.07731 E-07 9.61126E-09 1.1 7343E-07
Aircraft
Military Aviation Small 1.0592E-06 1.17111 E-07 1.17631 E-06
Aircraft
Total (All Aircraft) 1.1681 E-06 4.96349E-06 6.13161E-06

References:

(NRC, 1996) NUREG-0800, Draft Rev.3, Standard Review Plan, Section 3.5.1.6
Aircraft Hazards, U.S. Nuclear Regulatory Commission, April 1996.
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(DOE, 2006)

(FAA, 2006)

Accident Analysis for Aircraft Crash into Hazardous Facilities, DOE
Standard, DOE -STD-3014-96, U.S. Department of Energy, October
1996, Reaffirmation May 2006.

Federal Aviation Administration Sectional Raster Aeronautical Charts, East
Vol., Published Feb. 16, 2006.

FSAR Impact:

Paragraph 6 in Section 2.2.2.7.2 of CCNPP Unit 3 COL FSAR, will be revised as shown below:

Due to the close proximity of the airways V31 and V16 157 V93 to the CCNPP site, the
acceptance criteria identified in Section 3.5.1.6 of NUREG-0800, requiring the plant to be at
least 2 statute mi beyond the nearest edge of a federal airway, is not met. A calculation to
determine the probability of aircraft accidents which could potentially result in radiological
consequences for the U.S. EPR at the CCNPP site was conducted following the methodology
presented in DOE Standard, DOE-STD-3014-96 (DOE, 1996). The analysis provided an
estimate of the total aircraft impact frequency for the facility of 6.13E-6/yr.


