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1. Objective

The purpose of this caEculatlon is to-determine conservative estimates of exclusion area

‘boundary (EAB) and low population.zone (LPZ) atmosphenc dispersion coefficients (X/Qs) for
use in calculations which determine radiation dose consequences associated with postulated
design basis accidents occurringat Nine:Mile Point Nuclear Station ( NMP) Unit 1 and Unit 2.

2. Background

NMP has requested the services of Constellation Nuclear Services (CNS) to evaluate and
update offsite and control room atmospheric dispersion coefficients for both Units 1 and 2.
The. atmospheric dispersion coefficients are needed for a scoping study to determine the.

feasibility of the use of the Alternative Source Term (AST) methodology for the determination

of design basis accident dose consequences and can be applied to other calculations which

determine radiation dose consequences atthe EAB and LPZ boundaries..

After a postulated accident at the NMP Unit 1 or Unit 2; radioactivity may reach the,

atmosphere by several pathways. These pathways include the reactor building blowout panel,
the-turbine building blowout panel and the main stack for Unit 1. For Unit 2, the. release
pathways include the combined radwaste. and reactor building vent, the main steam tunnel, the
standby gas treatment system building, the post accident sampling system panel-and the main

stack. Once the radioactivity reaches the. atmosphere, it will create dose consequences at the
EAB and the outer boundary of the LPZ. The determination of atmospheric dispersion
coefficients provnde the amount-of radioactivity reaching the EAB and LPZ for a given source
for use in the dose consequerice detérmination.

This calculation.provides conservative estimates of atmospheric dispersion coefficients at the

EAB and LPZ from the following release sources:

Unit 1 Main Stack.

Unit 1 Reactor Building Blowout Panel

Unit 1 Turbine Building Blowout Panel

Unit 2 Main Stack

Unit 2 Combined Radwaste and Reactor Building Vent
Unit-2 Main Steam Tunnel

Unit 2 Standby Gas Treatment System Building

Unit 2 Post Accident Sampling System Panel

2.1. Applicable Regulations and Commitments

PAVAN is used to determine X/Q values used in the assessment of dose consequences of

design basis accidents in nuclear power stations. 10 CFR Part 100 (Reference 6) and 10 CFR
Part 50.(Reference 7) require such assessments, PAVAN follows the guidance of R.G. 1.145

“(Reference 2) for calculating X/Qs. Meteorological data are hourly averages obtained from
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NMP Joint Frequency Distribution Report (JFD) (Reference 9) and the analysis conforms to
requirements of R.G. 1.145 (Reference 2°) and R.G. 1.23 (Reference 21).

3. Methodology

The PAVAN program uses meteorokoglcal data in the form of joint frequency distributions of
hourly averages of wind direction and wind speed by.atmospheric stability class. Wind
direction is distributed into 16 sectors. For each sectora 0.5% X/Q is caiculated to represent
the G — 2 hour X/Q in accordance with R.G. 1.145 (Reference 2). The 0.5% X/Q is the value’
which is equaled or exceeded 0.5% of the time. PAVAN also. calculates @ sector annual
average X/Q in accordance with R.G. 1.111 (Reference 3). The 0 —2 hour X/Q value and the
annual average X/Q are used to determine seclor X/Q values for various intermediate time
periods.

In‘a similar manner, PAVAN also calculates a 5% overall site X/Q value that is independent of
wind direction. This is the site value that is not exceeded more than 5% of the time, and is
used to represent the 0 — 2 hour. X/Q. The overall site annual average X/Q is calculated in
accordance with R.G. 1.111 (Reference 3). The O - 2 hour X/Q value and the annual average
X/Q are used to determine overall site-X/Q values for various intermediate time periods.

In addition, PAVAN also calculates short-term sector fumigation X/Qs for both the EAB and
LPZ in accordance with' R.G. 1.145 (Reference 2) for stack releases. For each sector, the
larger of the sector fumigation and the sector non-fumigation X/Q should be used forthe 0 — 2
hour time périod. The highest X/Q value forthe 16 sectors represents the maximum sector
x/Q.

The X/Q value for EAB or LPZ evaluations should be the maximum sector X/Q.orthe 5%

overall site X/Q, whichever is higher. A more detailed description on the methodology used by
PAVAN to calculate X/Qs is provided in the reference documentation (References 2; 3 and 8).
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4. Computer Hardware/Software Usage
4.1. Hardware Used

All PAVAN X/Q calculations were performed on PC CNS-76, operating under the Windows®
98:operating system. PAVAN has been- previously verified on CNS-76 in accordance with the-
CNS QA Program (Reference 15).

4.2, Software Used

The program PAVAN is written in FORTRAN IV computer language and is compatible with a
CDC 7600 computer system under the NOS 1.0 operating system. ‘A further description of’
PAVAN is included in the user’s guide (Reference 8).

Microsoft® Excel® was also used for calculation purposes outlined in Sections 5.2.3; 6.1, and
6:2. In-accordance with the CNS QA Program (Reference 1) no computer code verification is
required for Excel.

5. Inputs and Assumptions
5.1. Design Input

Table 5.1-1 summanzes the design mput used to generate the input files for the PAVAN
calculations. The actual input files for PAVAN are included in the Input Files folder on the
enclosed CD. - Specific inputs for the, meteorological data (Card 9) of the PAVAN input file are
indicated in Table 5.1-2. The meteorologlc:al data was obtained from the NMP Joint Frequency
Distribution Report (JFD) (Reference 9) and appears in the Revised NMP_60m_JFD_1997-
2001 for CNS file on the enclosed CD. Complete descriptions and proper r formats. of each data
flnput is included in the PAVAN user’s guide.(Reference 8). No tables are provided for the:
following calculations:

Unit 1 Turbine Building Blowout Panel

Unit:2 Main Steam Tunnel

Unit;2 Standby:Gas Treatment System Building
Unit 2 Sampling System Panel

The reason for the omission of these tables is explained in Section 5.2.4.

The design inputs required for calculating the off-site X/Qs using PAVAN were obtained from
the following documents: '

¢ Accident X/Q Values for Nine Mile Point Unit 1 Releases from the Main Stack and the
Reactor and Turbine Buildings (Reference 10)
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» Technical Support Document Nine Mile Point Unit 2 Accident and Long-Term Diffusion
Estimates and the Methodology Used in their Calculation (Reference 11)

NMP Drawing C-26658-C (Reference 12)

NMP Joint Frequency Distribution Report (JFD) (Reference 9)

NMP Unit 2 USAR Figures 2.3-43 through'2.3-46 (Reference 13)

NMP Unit 2 USAR Section'2.3:4.4.2 (Reference 14)

NMP Drawing C-18713-C (Referénce 16)

NMP Unit 2 USAR Figure 1.2-11 (Reference 17)

® 5 06 6 & o

5.2. Assumptions
5.2.1. Release Point Distances to the EAB and LPZ

Due to the close proximity of the Unit 1 reactor building blowout panel with the turbine building
blowout panel identical distances to the EAB and LPZ were used for each of these release
points.

Due to the close proximities of the Unit2 combined radwaste and reactor building vent, the
main steam tunnel, the standby gas treatment system bUIldlng and the post accident sampimg
system panel, identical distances to the EAB and LPZ were used for each of these release

points.

5.2.2. Building Wake Correction Factors

For the cases involving ground level re!eases the smallest vertical-plane cross-sectional area
of the correésponding reactor buﬂdmg in m?, was used in‘accordance with R.G. 1.145.
(Reference 2). An area of 2,082 m® was used (References 10, 19 and 20) for the Unit 1
releases classified-as ground level, -and an area of 2844 m?was used (Reference 14)for the
Unit 2 releases cllass_gf ied as ground level.

5.2.3. Site Topography
For both Units’ main stack-releases, distances of 3,000 mand 6,000 m were selected for input

as distances with terrain data for each sector. Two distances were selected to provide
sufficient description of how terrain height varies around the entire site. 6,000 m was selected

since it represents roughly the entire distanice from the stack releases to the LPZ. 3,000 m
was selected since it represents roughly half of the distance from the stack releases to'the

LPZ. Terrain heights for all 16 sectors were provided in Reference 13 at various distances
from the site. A straight-line slope was assumed to exist between the terrain height at the site
and the terrain height at various distances from the site. The straight line slopes were used in
Microsoft® Excel® to estimate the terrain heights at 3,000 m'and 6,000 m. For any terrain
height calculated as less than plant grade elevation, a terrain helght of zero meters was
assumed, since the height above plant grade level is called forin the PAVAN user's guide
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(Reference 8). This entire terrain height calculation, and the associated files, are included in
the Terrain Height Estimates file on the enclesed CD.

Since there are no ‘severe terrain features such as deep valleys or mountains, in the vicinity of
NMP, to affect the diffusion of radionuclides releases from the elevated main stacks, the.
default terrain adjustment factors (TAF=1) were applied.

5.2.4. Identical Data

For the reasons mentioned in Sections 5.2.1 and 5.2.2, several of the PAVAN input files, with
the exception of file name, have the same input data and assumptions. For this reason,
several of these files are omitted from Table 5.1-1. Input reference files identical to these.
omitted input files are provided'in Table 5.2-1. Likewise, the output files for those mentioned in
Table 5.2-1 are also assumed to be identical to their reference output files and are therefore
not included in this report. These files, both input and output, are however contained in the
respective Input Files or Output Files folders on the enclosed CD.

5.2.5. Maximum Category 12 Wind Speed

Since the NMP meteorological data (Reference 9) fails to provide a maximum wind-speed for
category 12 winds, a conservative value of 60.5 m/s was selected. Maximum wind speed is
required input for each wind category in PAVAN.

5.2.6. NMP Unit:2 WSW Sector

The NMP Unit 2 WSW sector distance to the EAB may be considered as ‘a land or coastal
distance (Reference 11). This calculation uses land distances to the EAB from the Main Stack
and Combined Radwaste/Reactor Building of 1,645 m and 1,381 m, respectively.

5.2.7. Coastal Sectors
The following sectors ‘aré regarded as coastal and are not considered (Reference 18):

W
WNW
NwW
NNW
N
NNE
NE
ENE

® © @ ® e © € ©

Page 7 of 45



A s Tio) 13

amsielgatim H Z.l'C_.»d? 16 CND Calculation No: NMPAST-01.001
- Rev. 2

Nuclear Services Date: Dec. 19, 2003

Because PAVAN requires distance data for 16 sectors in order to calculate X/Q values,
minimum land distances were substituted for coastal distances. The land distances
substituted for the coastal sectors along with their reasoning are:included in Table 5.1.

_ Table -_5.1'-1 .a PAVAN Input for Unit 1 Main Stack Release

Card Variable Data Input
Type Name
1 KOPT(1-4,6, | 0
8) ,
KOPT(7.9- 1
| 10)
2 TITLD(1-5) Nine Mile Point
‘ TITLD{6-10). | 1/01/97 to 12/31/01
TITLD{11-15) | Elevated 106.7 meters.:
3 TITLD(16-20) | 60.7 m
_ TITLD(21-25) { 51.2m ,
14 _TITLD(26-45) | NMP Joint Frequency Distribution Repott {JFD)
kil TITLD(46-65) | Nine Mile Point Unit 1 Main Stack to EAB/LPZ
6 ‘NVEL 12 categories
NDIS. 2 .distances:
7 A 0 m” (no input needed for stack releases)
D 0-m-(no input needed for stack releases)
HS L 106.7-m
TOWERH 60.7
8 CALM(J) 0 ffor all since’ KOPT(8)=0)
9 FREQ(K,1J) | See Table 5.1-2
10 UCOR -1
UMAX(I) 1 1=1:0.44 mfs [=7:6.0 m/s’
1 1=2: 1.0 mis i=8: 8:0 /s
1=3:2.0 mls I=9: 10.0 m/s
1=4:3.0 m/s 1=10: 13.0 m/s
I=5: 4.0 m/s I=141:18.0 m/s
E=6 50mfs . =127 60.5 m/s.
44 BDOY(K.D) . K =1 {m) =2 (m)
2,000 6,116
SSW 1,500 6,116
BsW , 1,200 6,116
wsw . 830 6,116
W 830 6,116
WNW? 830 6,116
NW' ' 830 6,116
NNW' 830 6,116
N ' ' ' 830 6,116
NNE' - 830 6,116
I NE' 830 6,116
ENE’ 830 6,116
E ) 1,900 6,116
ESE , 1,800 6,118
SE ‘ 2,300 6,116
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Card | Variable: Data Input
Type Name.
_ SSE '2,000 6,116
12 TAF(K,1) K =1 I=2
‘ ) All 1.0; 1.0
13 DIST(K.}) K i=1 I=
All 3000 m 6000 m
14 HT(K.1) K =1 (m) =2 (m)
) 28 57
SSW 19 39
SwW 19 39
WSW 0 0
W 0 0
WNW 0 0
NW 0 0
NNW 0 0
N 0 0
1 NNE 0 0
NE 1 3
ENE 3 6
E 14 28
[ESE 16 32
SE 11 22.
SSE. 14 27

1 Represents a coastal sector. The selected distance of 830 m represents the d:stance from the Unit 1. Main
-Stack:to the EAB in the: WSW sector. The WSW sector contains the minimum._ distance from the Unit 1
Mam Stack to the EAB for all tand sectors:

Table 5.1-1.b PAVAN Input for Unit 1 Reactor Building Blowout Panel Release

Card Variable Data Input
Type Name
1 KOPT(1-4, 0
16,89
KOPT(7.10) [ 1
2 TITLD{1-5) | Nine-Mile Point
{ TITLD{6-10)_| 1/01/97 to 12/31/01
FTITLD(11- Ground.Level Release
15)
3 TITLD{(16-- | 60.7m
: 20}
TITLD{21- 51.2m
25)
4 TITLD{26- NMP.Joint Frequency Distribution Report (JFD)
45) '
5 TITLD(46~ Nine Mile Point Unit 1 Reactor Building Blowout Panet to EAB/LPZ
65) '
8 NVEL 12 categories
1 NDIS | O distances
7 A 2082 m° (per Reference 19-and20)
D 422m
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Card ‘Variable Data Input
Type Name
HS: 10m
TOWERH 60.7m
8 ] CALM(Y | O (forali since KOPT(B)—O)
12} FREQ(K,], J) See Table:5.1-2
10 UCOR -1 B .
UMAX(1) 1=1: 0.44 m/s I=7:6.0 m/s
1=2: 1.0:m/s. I=8: 8.0 m/s
1=3: 2.0.m/s 1=9: 10.0 m/s
I=4:3.0 m/s 1=10: 13.0 m/s
1=5: 4.0 m/s 1=11: 18.0 m/s
, 1=6; 5.0 m/s : =127 60.5 m/s
11 BDY(K,D) K I=1 (meters) 1=2 (meters)
8 N 2,000 6,116
ssw 1,500 6,116
SW. 1,200 6116
WSW ‘830 6,116
W' ‘830 6.116
WNW' 830 6,116
NW' 830 6,116
NNW' 830 6,116
N 830, 6:116
NNE® 830’ 6,116
NE' 830. 6,116
ENE' 830 8,116 .
E 1,800 6,116 .
ESE 1,900 6,116
SE 2300 6,116
SSE 2,000 6,118
12 L TAE(K,D N9 input required {(KOPT(9)=0) '
13 { DIST(K.H No input required {ground:level release)
14 HT{K ) No input required (ground level release)
1 Represents a coastal sector. The selected distance of 830 m re;)resents the distance from the Unit 1

Reactor Building Blowout Panel to the: EAB in‘the WSW sector, The WSW sector contains the minimum.
distance from the Unit 1 Reactor Building Blowout Panel to the EAB for ail iand sectors.

Table 5.1-1.c PAVAN Input for Unit 2 Main Stack Release

Card | Variable Name Data Input
_Type . .
1T KOPT(1:4,68) |0
KOPT(7,9-10) 1
2 TITLD(1-5) Nine Mile Point
TITLD(6-10) 1/01497 to 12/31/01
TITLD(11-15) Elevated 130.8 meters
3 1 TITLD{16-20) 60.7m
. TITLD(21-25) 51.2m
4 TITLD(26-45) NMP Joint Frequency Distribution Report (JFD)
5 TITLD(46-65) Ning Mile Point Unit 2 Main Stack to EAB/LPZ
6 ‘NVEL 12.categories
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‘Card | Variable Name Data input
Type . .
‘ NDIS 2 d;stances
1.7 A om” (no input needed for stack reieases)
D 0.m.(no.input needed for stack releases)
HS 1130.8m
TOWERH 60.7 m
8 CALM(J) 0 {for all since KOPT(8)=0)
8 | FREQKLN See Table 5:1-2
10 UCOR -1
UMAX(1) I=1: 0.44 m/s 1=7: 6.0 m/s
1=2:1.0 m/s 1=8:8.0m/s
1=3: 2.0 m/s 1=9: 10.0'm/s:
I=4: 3.0 mfs I=10:113.0 m/s
1=5:4.0 m/s =112 18.0 m/s
1=6:5.0.m/s 1=12:60.5 /s
111 [BDY(K)D K I=1 (m) 1=2.(m).
S '2,256. 6,116
SSwW 1,938 6,116
SwW '1,6,15 6116
WSW 1,615 6,118
A 1,555 6,116
WNW' 1,555 6,116
NW' 1,655 6,116
NNW'- 1,655 6:116
N 1,565 6,116
NNE' 1,555 6,116
NE' 1,555 6,116
CENE' 1,555 6,116
E 1,555 6,116
ESE | 1,555 6,116
SE . 1,600 6,116
8SE 2,134 6,116
12 | TAF(K:]) K I=1 =
All 1.0 1.0
13 BDIST(K.)) K =1 I=
, All ; 3000'm 6C00 m
14 HT(K,D) § K =1 (m) 1=2.(m)
S 28 57
SSW 19 39
swW 19 ag
WSW 0 0
W 0 0
SWNW 0 0
NW 0 0
NNW 0 0
N, 0 0
NNE 0 0
1'NE 1 3
ENE 3. B
E_ 14 28
ESE 18 32
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Card | Variable Name Data Input
Type
: SE 11 - 22
SSE. 14 .27

1 Represents a coastal sector. The selected distance of 1,555 m represents:the distance from the Unit 2
‘Main Stack:to the EAB in the E and ESE sectors. The £ and ESE sectors contain-the minimum distance
from the Unit:2-Main Stack to.the EAB for all land sectors.

Table 5.1-1.d PAVAN Input for Unit 2 Combined Radwaste and Reactor Building Vent

Release
Card | Variable Name’ Data Input
Type _
1 KOPT(1-4,6,8- | 0
9)
KOPT(7,10) 1.
2 TITLD(1-5) ‘Nine Mile Point
TITLD(6-10) 1/01/97 to 12/31/01
TITLD(11-15) ‘Ground Level Release
3 TILD(16-20) | 607 m
TITLD(21-25) 51.2m _
4 TITLD(26-45) NMP Joint Frequency Distribution Report (JFD)
5 TITLD(46-65) Nihe Mile Point Unit 2 Combined Radwase/Reactor Building Vant to EAB/LPZ .
6 NVEL 12 categories '
NDIS 0 distances.
7 A . 12844 m°
D -51.9m
HS 10.m
“TOWERH 60.7m
8 CALM(@J) 0 (for all since KOPT(8)=0).
9 FREQ(K,i,J) See Table 5-2
10 UCOR -1
UMAX(D) =1: 044 m/s I=7:6.0 m/s
_ 1=2: 1.0 m/s [=8: 8.0 m/s
I=3: 2.0 m/fs 1=9: 10.0 m/s
1=4: 3.0 m/s {=10: 13.0.m/s.
1=5; 4.0 mls =11 18.0 m/s.
[=6:.5.0 m/s 1=12: 60.5'm/s
KK BDY(K.I) ' K i=1 (meters) I=2 (meters)
S 1,945 6,116
SSW 1,695 6,116
SW 1.381 6,116
WSW 1,381 6,116
W 1,381 6,116
WNW' 1,381 6,116
NW’ 1,381 6,116
NNW' 1,381 6,116
N 1,381 6,116
NNE' 1,381 5,116
NE' 1,381 6,116
ENE' 1,381 6,116
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Nuclear Services Date: Dec. 19, 2003
Card. | Variable Name Data Input
| Type .
| E , 1,686 8,116
1 ESE o 1,686 6,116
SE 1,743 6116
SSE 2,094 6,116
112 TAF(K,)) No inpuf required (KOPT(9)=0)
13 DIST{K,!) No input required (grolind level release)
114 HT(K,D No.input required (ground lével release)

‘Represents a coastal sector. The selected distance of 1,381 m represents.the dnstancc from the Unit 2

Combined Radwaste/Reactor! Buxldmg Vent to the EAB inthe SW and WSW sectors. The SW and WSW

EAB for all iand sectors.

:sectors contain the: minimum distance from the Unit 2 Combined Radwaste/Reactor Bunldmg Vent to :he

Table 5.1-2 Card 9 Input
K= |1]12}3|415|6[7]8/[9]10111/12{13{14/15[16
=1 of 0 o o o o o o o o o o o o o o
=2 ol o o o o o o o o o o o 1 o 1 o
=3 71 1 20 o o o 2 o o 3 2 o 4 7| 10 25
=4] 44| 18] 3| 1 1 4 4] 3 3] o 1 1 7| 33 63 54
5l 450 42| 14| o 2| 6 4 3] 8] 0 0 10 9| 34| 64| 85
4| 161 43/ 40| 5 O 0 81612 7| 3 1 46 18 29 53 53
1 =7[ 45/ 28] 3 0 0] 5[ 17/ 11 8] 2| 1 91| 25 19] 37| 44|
1=8/108| 70| 5| 1 11 5| 24/ 26| 3| 4| ol172| 35 36| 71| 87
1=9} 85 45 2| of 0 1|19 10 3| of o 71| 21|-29] 73| 80
i=10] 91| 48] 2| o o 1| 9 5 of o of 19| 46| 69147121
=11 24] 21] of o] o o 3 1 o] o of 36| 44l141] o5 31
h=12] 7 o o o o o o o o o o 3l 16 34 9o o
1=t} 0o 0l o o o o o o o o o o o o o 0
1=2| o o o o o 1 o o o o o o o o o o
=3 6 4 o 1 4 4 o 1 2 3 1 o 3 14 85 6
=4 11] 15[ 11} 1| 1| 2| s 4] 1] s 1 4 sl21[11] 5
1=5) 17| 19| 7| 3| 0O 6 8 17 13| 4 0 9 2324 9
=l 16| 121 16| 10 0 1| 6| 12| 15 16| 5 2| 27| 30 26| 14| 12
S =7 17) 1) ] ol 1] 7i21] 48[ 10 3] o 36 25 11| 27| 20
i=g| 56/ 37| 6/ 1 O 3.21] 19 10| 0] 4 58 44| 36| 82| 50
I=9] 57| 45 0| o o 3 e 6 9 of 41 38| 58 36| 65 71
1=10039] 350 0, 0 o o 2 1 3| ol of 33 62 84| 95| 51
=11} 15[ 13 0 6 0o o o o o of ol 39 83 83 30| 9
=12] o 0 o o o o o o of of o s 18 5 o o
J=3 0l 0 o o o of o o of ol of o o o o ©
=2 1] 0 o o o o 1 o 1 o o o 0o 3 1 o0
=3 10} 2| 1} 20 3 2 1 1 2 o 3 3 3 411 e
1=4] 10| 22| 20 2| 3] 4] 8 4 4l 8 2 s 20 17] 22| 13
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K |1|2(3|4a|5i6|7|8]|9|10/11[12{13]14[15|16
=5 18| 22| 15| 7| 0 19| 17| 27/ 22] 7| 3| 16| 42{ 26/ 11| 9
i=6| 11| 25| 7| o 0 6| 16| 25 32| 8 ol 25 47| 32 14| 15

L7l 26l 170 4] of 1| 7| 30| 27| 36] 8| 3| 33 63] 21| 43] 27
1=8| 84| 71| 12| o 1| 7| 29 27| 21| 2| 3| 69 86| 58] 84| 45
1=9| 54| 53 6| 0 o 121 9 17| 3| o] 26| 80 73] 85 57

=10/ 38| 571 6 0 o ol 20 5 2| o 5| 59130 84| 62| 55
I=11] 20, 18] 0 o of of 1 o ol of 1| 62 98 95 19 1
1=12 of 1 o o o o o o of o o 912 5 1 o
=1 o 1 o o 1 1 1 1| 1 4 2 o 1 o 2 o
i=2| 4] 7] o 8 4 4 5 2 6 4 3 6 71 2 6 5
1=3| 36| 49| 61| 44| 45| 33| 25| 35| 15| 24| 23| 18] 33] 51| 50| 40
1=4] 84|101|129| 73| 51| 83| 81| 63| 61| 62| 38 61/117| 82| 73| 60
1=5| 65/105/181| 67| 86| 971134|129/132]108] 58| 99178] 94| 70| 50
=4 1=6] 941108[180| 37 5111001186[143/199|172 921601811104 81 87
1=7]104[134]137| 18| 45[1532801175/216198[144/219]178/131[127|106)
1=8]170(356]185| 12| 201179|587|3321412|276/220]443]394|300{231|188
=9/100{234] 79| 1| 3| 79[303/191j179] 40[140{298|376]232/204[119

[i=10 98[161] 29] 0 1] 14|125) 67| 45| 10| 49/286/387|251|117| 62

=11 33] 40| 1] o] o 2| 1110 3| o 21951289139 23| 14

1=12) o o o o o o o o ol o o 20 24 12{ 0o ©
=1 of of ol of 1 2 4 2/ of 1 1 o o o o 2
=2 8 7 6 8 7

1=3) 27| 23| 52| 34| 32|-25| 16| 27| 16| 20| 31] 45] 29| 31 13| 20
1=4] 35| 42| 73| 92| 57| 49| 33 46| 41| 37| 51| 58| 95| 56| 41| 39
l=5| 27| 31| 93| 71| 71| 63| 74| 83| 52| 48 60[102] 98] 38| 29| 15
| 1=6} 21| 33| 37| 28| 38| 73l116}104[106/108] 07[212[102] 37| 12 18

" 1=7] 16| 23| 24] 10| 16| 76[2461700213]216]130]183] 84 22 12| 20
=8| 36| 29 171 4| 15| 67/630{605[614]404[213|349136] 52| 30| 19

=0 24| 18] 68 0 0| 11/235/320{245| 58| 62/236/105 54| 21[ 11
li=10] 18| 23| 5 0| 1| 2| 44| 62| 24| 1| 7|1751106] 54] 7| 12
i=11] 2| 6 o0 o o 1 5 1 0 o 2 56 56.20] 5 1
B=12[ o o o o o o o o o o o 5 4 0 0
J=61=1} 1 o o o 1 1 o o 2| 1 o 1 o 2 o 0
i=2| 4 2| 4 9o 6 3 of 4] 2| 3 9 4 2 2 1 5

1=3 13| 15| 22| 26! 21| 12| 16| 13} 14| 14] 25| 28| 21| 24| 25| 12

1=4] 17| 19| 40| 41| 30 32| 21| 18] 17| 17 30| 40| 44| 34 10| 15

=50 8 13| 17|.23| 51| 21| 26| 27{ 18] 23| 58] 80 38| 21| 12| 9
=6l o 10| 6| 16| 22| 25| 36| 39| 33| 31| 70| 71 39] 9| 8 11
1=7] o 11] 4 2| 18| 45| 39| 52| 30| 42| 85/ 53 18] 3] 2| 7
=8} 13| 7| 5 0 8| 24100/187|158/138] 93| 50| 24| 15| 3| 6
i=9] 8 71 20 0 0 o0 8 25 25 17 1,20 26 9 8 9
=10 10| 4 o o o o o o of o o 1728 7 5 2
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Table.5.2-1 Input References for Slmllar PAVAN Input Files

20

Calculation No:'‘NMPAST-01-001

Rev. 2
Date:.Dec. 19, 2003

PAVAN input File

Similar PAVAN Input File

Unit 1 Turbine-Building Blowout Panel

Unit.1 Reactor Building Blowout. Panel

Unit 2 Main Steam Tunnel

Unit 2 Combined Radwaste and Reactor Building Vent

Unit 2 Standby Gas Treatment System Building

Unit.2 Combined Radwaste and Reactor Building Vent’

‘Unit'2 Sampling System Panel

Unit 2 Combined Radwaste and Reactor Building Vent.

6. Calculation-and Results

6.1. Determination-of Distances for Calculations

For'stack re!eases the maximum ground-level X/Q in a sector may-occur at a distance beyond-
the EAB and LPZ. R.G. 1.145 (Reference 2) recommends making X/Q calculations for-each
sector at'each minimum boundary distance and at various distances beyond the EAB to
‘determine where the maximum concentrations occur. Test cases in PAVAN were performed
at.both Units for the following distances (in meters):

100
535
750

1750

4500

7000

250
550
850
2000
5000

8000

500
600
1000
2500
5500
9000

510,
850

1250
3000
6000

525
700
1500
3500
6500

Figures 6.1-1 and 6.1-2 show the results of the test cases. For both Units; it was determined
that the maximum X/Q values occur at the EAB and LPZ boundaries. All input files, output
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files and other files related to the test cases are included in'the Maximum Stack XQ Distances
folder on the enclosed CD.

6.2. ENVLOP Programming Error

As mentioned i in the CNS'PAVAN Computer Code Verification (Reference 15), the PAVAN
ENVLOP subroutine has a programmmg error of “bug.” As a result, 0.5% X/Qs for non-coastal
sectors were visually checked in each PAVAN output file. Twenty-eight cases were hand-
checked where the 0.5% X/Q was not bounded or near neighboring points. These cases
included:

Unit 1 Main Stack to EAB — SSW Sector

Unit 1 Main Stack to EAB — E Sector

Unit-1 Main Stack to EAB — ESE Sector

Unit 1 Main Stack'to EAB — SE Sector

Unit 1 Main Stack to LPZ — SW Sector

Uhit 1 Main Stack to LPZ — WSW Sector

Unit 1 Main Stack to LPZ — E Sector

Unit 1 Main Stack to LPZ — ESE Sector

Unit-1 Reactor Building Blowout Panel to EAB — SW Sector

Unit 1 Reactor Building Blowout Panel to EAB —~ WSW Sector

Unit 1 Reactor Building Blowout Panel to EAB — E-Sector

Unit:1 Reactor Building Blowout Panel to LPZ — SSW Sector

Unit 1 Reactor Building Blowout Panel to LPZ — SW Sector

Unit 1 Reactor Building Blowout Panel to LPZ —SE Sector-

Unit'1 Reactor Building Blowout Panel to LPZ — SSE Sector

Unit2 Main Stack to LPZ —S Sector

Unit 2 Main Stack to LPZ SW Sector

Unit 2 Main Stack to LPZ — WSW Sector

Unit:2 Main. Stack to LPZ — ESE Sector

Unit 2 Main Stack to LPZ — SE Sector

Uhit'2 Main Stack to LPZ — SSE Sector

Unit 2 Combined Radwaste/Reactor Building Vent to EAB — SW Sector
Unit 2 Combined Radwaste/Reactor Building Vent to EAB - WSW Sector
Unit 2 Combined Radwaste/Reactor Building Vent to EAB-— SSE Sector
Unit'2 Combined Radwaste/Reactor Building Vent to LPZ — SSW Sector
Unit 2 Combined Radwaste/Reactor Building Vent to LPZ — SW Sector
Unit 2 Combined Radwaste/Reéactor Building Vent to LPZ — SE Sector
Unit 2 Combined Radwaste/Reactor Building Vent to LPZ — SSE Sector

@ @ 0 & © 6 2 B 6 8 4 ¢ 6 O o 8 9 © 6 & & e © 0 O & O &

As a result, the X/Q values which were equaled or exceeded 0.5% of the time for these runs.
and sectors'were manually verified in Microsoft® Excel®, based on the upper envelope of the
ordered X/Q frequency values extracted from the PAVAN output files. These values represent
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the 0 —2°hour X/Qs for the sector. It was determined-that all the 0.5% X/Q values were
calculated correctly by PAVAN, and are therefore valid. Hence; the PAVAN output values

were extracted and required no additional processing. These calculations are included in the

0.5% Sector. Dependent ‘Calculations folder on the attached disc.

6.3. ENVLOP Error

According to the PAVAN user's guide (Reference 8), an error-occurs in the: ENVLOP

subroutine when the total number of valués in the arrays X and Y used in obtaining upper-

enveloping lines exceeds 98. This number overflows arrays X and Y. As a result of this.error,

the overall site X/Q value which is equaled or exceeded 5.0% of the time was not obtained in

six of the PAVAN calculation runs. The six runs included:

Unit-1 Main Stack to EAB

Unit 1 Main Stackto LPZ

Unit: 1 Reactor Building Biowout Panel to EAB

Unit 2 Main Stack to EAB

Unit'2 Main Stack to LPZ

Unit 2 Combined Radwaste and Reactor Bualdmg Vent to EAB

As aresult, the overall site X/Q values which were equaled-or exceeded 5.0% of the time for
these runs were' manually calculated in Microsoft® Excel®, based on the upper envelope of

the ordered X/Q frequency values extracted from the PAVAN ‘output files. These values
represent the 0 — 2 hour overall site X/Qs. In addition, the intermediate time-period overall site

X/Qs were manually calculated using the PAVAN algorithm coded into Excel® spreadsheet

form. Intermédiate time points of 8, 16, 72 and 624 were utilized in this. spreadsheet algorithm;

‘which is replicated from the PAVAN algorithm. These manual calculations were. performed
using the methodology as described in R.G. 1.145 (Reference 2) and the PAVAN user's-guide

(Reference 8). These calculations are mcluded in the 5% Site Limit Calculations folder on the
enclosed CD.

6.4. Results
Results of PAVAN. calcuiatnons are included in Tables 6.4-1 through 6.4-5. The actual PAVAN

output files are included in the Qutput Files folder on the enclosed CD. Table 6.4-1 lists the
0.5%.sector dependent 0 — 2 hour (non-fumigation) X/Qs along with the fumigation X/Qs

‘calculated with PAVAN for stack releases for non-coastal sectors. Tables 6.4-2 through’ 6.4-5

lists. both the sector dependent and overall site limit X/Qs for non-coastal sectors.
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igure 6.1-1 Unit 1 Main Stack X/Q Versus Distance
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Figure 6.1-2 Unit 2 Main Stack X/Q Versus Distance
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distance (m)

Table 6.4-1 Nine Mile Point 0.5% Sector Dependent Short-Term X/Qs Calculated with
PAVAN

Source | Sector | Non-Fumigation | Fumigation EAB Non-Fumigation Fumlgatlon LPZ
0-2 Hour’ EAB xXQ XiQ (seclm ) :0:2 Hour’ LPZ X X/Q {secim?)
. {sec/m®) .  (secim®) ,
Unit 1 s 3.78E-06 . 3:28E-05. 287806 | 2.12E-05
Main SSW 2.98E.-08" 3.85E-05 2.22E-08 1.55E-05
Stack SW "34BE-06 4.62E-05 "2 66E-06' 1.55E-05
1 wWsw 1.55E-06 5.98E-05: 1.25E-06' 9.85E-05
1 E 2.57E-06" 3.00E-05 2.05E-06" 1.34E-05
ESE’ 2.60E-06" 313E-05 2.06E-06" "~ 1.41E-05
SE 2.21E-08" ~ 2.59E-05 1.B67E-06 1.24E-05
SSE. 2.18E-06 2.96E-05 1.61E-06 1.32E:05
Unit2 s 2.19E-06 2.36E-05 1.73E-06’ 1.42E-05
Mairy SSW 1.79E-08 2.51E-05. 1 49E-08 1.15E.05
Stack SwW 1.97E-06 2.90E-05 1.75E-06' 1.15E-05
WSW 8.82E-07 2.68E-05 7.80E-07" 8.04E-06
E 1.864E-06 2.93E-05 1.43E-06 ‘ 1.02E-05
ESE 1.69E-086: , 2.96E-05 , 1.28E-06" 1.06E-05
SE. 1.44E-06 . 2.83E-05 1.06E-08' 9.66E-06
SSE 1.31E-06 - 2.25E-05 1.04E-06' 1.01E-05
1 Value-manually verified. in accordance with.Section-8.2,
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Table 6.4-2 Unit 1 Main Stack Non-Fumigation X/Q Values

} _ X/Q (sec/m”) ,
Distance Sector 0:2 0-8 8-24 1-4 4-30 | Annual
) _ Hours | Hours Hours | Days Days | Average
'S ' 3.78E-06 | 1.68BE-06 | 1.12E-06 | 4.65E-07 | 1.34E-07 | 2:80E-08
sSsSw? 298E-06 | 1.36E-06 | 9.21E-07 | 3.94E-07 | 1.16E-07| 2.62E-08
SW. 3.46E-06 | 1.35E-06 | 8.40E-07 | 3.02E-07 | 6.93E-08 | 1.15E-08
, WSwW '1.55E-06 4.75E-07 | 2.63E-07 | 7.30E-08 | 1.16E-08'| 1:22E-09
EAB E' 2.57E-06 | 1.29E-06 | 9.10E-07 | 4.30E-07 | 1.46E-07 | 3.92E-08
ESE’ 2.60E-06 | 1.24E-06 | 8.62E-07 | 3.88E-07 | 1.23E-07 | 3.03E-08
SE’ 2.21E-06 1.06E-06 | 7.36E-07' | 3.32E-07 | 1.06E-07 | 2.61E-08
SSE | 218E-06 | 1.01E-06| 6.80E-07 | 2.99E-07 | 9.02E-08 | 2.08E-08
"Overall Site’ | 2.61E-06 | 1.30E-06 | 9.22E-07 | 4.34E-07 | 147E-07 | 3.92E-08
S 2.87E-06 | 1.26E-06 | 8.40E-07 | 3.45E-07 | 9.62E-08 | 2.02E-08
SSwW 222E-06 | 1.03E-06 | 6.96E-07 | 3.01E-07 | 9.01E-08 | 2/06E-08
SwW’ 266E:06 | 1.21E-06 | 8.13E-07 | 3.45E-07 | 1.01E-07 | 2.24E-08
WSW' 1.256-06 | 5.22E-07 | 3.38E-07 | 1.31E-07 | 3.37E-08.| 6.41E-09
LPZ E’ 2.05E-06 1.01E-06 | 7.12E-07 | 3.82E-07 | 1.11E-07 | 2.89E-08
ESE’ 2.06E-06 | 9.59E-07 | 6.54E-07 | 2.85E-07'| 8.66E-08-| 2.01E-08
SE 1.67E-06 | 7:68E-07'| 5.20E-07 | 2.23E-07 | 6.63E:08 | 1.50E-08
SSE 1.61E-06 | 7.25E-07 | 4.86E-07 | 2.04E:07 | 5.88E-08 | 1.28E-08
Overall Site® | 1.90E-06 | 9.53E-07 | 6.74E-07 | 3.18E-07 | 1.08E-07 | 2.B9E-08

"1 Withthe exception.of Annual Average, all values were verified in accordance with Section.6.2.
2 With the exception’of Annual Average, all values.were calculated in accordance with Section

5.:3.
Table 6.4-3 Unit 1 Reactor Building Blowout Panel X/Q Values.
_ XIQ(sec/m®)

Distance | Sector 0-2 0-8 8-24 1-4 4-30 Annual
_ Hours | Hours Hours | Days Days | Average
S | 4.59E-05| 2.48E-05| 1.83E-05| 9.39E-06 | 3.61E-06'| 1.12E-06
SSwW 6.34E-05 | 3.72E-05 | 2,84E-05 | 1.50E-05| 6.93E-06 | 2.50E-06
| sw! 1.02E-04 | 6.21E-05 | 4.84E-05 | 2.81E-05| 1.20E-05| 4.90E-06
WSW' | 158E-04| 9.48E-05| 7.35E-05| 4.24E-05| 1.92E-05| 7.29E-06
EAB E' 742E-05| 4.26E-05| 3.22E-05| 1.76E-05| 7.43E-06| 2.58E-06
ESE '5.44E-05 | 3.08E-05| 2.32E-05| 1.25E-05| 5.14E-06| 1.73E-06
SE 2.97E-05| 1.62E-05 | 1.20E-05 | 6. 21E-06.| 2.41E-06 | 7.60E-07
SSE 411E-05| 2.23E-05] 1.64E-05| 8.43E-06 | 3.24E-06| 1.01E-06
Overall Site* | 1.90E-04 1.28E-04.] 1.05E-04 | 6.80E-05.| 3.67E-05| 1.72E-05
LPZ S 1.31E:05| 5.06E-06 | 4.03E-06 | 1.72E-06 | 5.05E-07 | 1.13E-07
SSW' 1.33E-05 6.17E06 | 4.20E-06 | 1.82E-06'| 5.51E-07 | 1.27E-07
Sw’ 181E-05| 8.19E-06 | 5.52E-06 | 2.34E-06 | 6.82E-07 | 1.51E-07
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X/Q (sec/m®)
Distance. Sector 0-2 0-8 8-24 1-4 4-30 Annual
Hours Hours | Hours | Days | Days | Average
WSW 2.07E-05 | 8.99E:06 | 5.93E-06 | 2.40E-06 | 6.57E-07 | 1.34E-07
E 2:31E-05| 1.08E-05| 7.35E-06 | 3.21E-06 | 9.80E-07 | 2.29E-07
ESE 1.59E-05 | 7.40E:06 | 5.05E-06 | 2:20E-06 | 6.68E-07'| 1.55E-07
SE' 9:24E-06 4.38E-06 | 3.01E-06 | 1.34E-06 | 4.10E=07 | 1.01E-07
3 SSE’ 1.10E-05 | 5.09E-06 | 3.45E-06 | 1.49E-06 | 4.46E-07 | 1.02E-07
! Overall Site 3.58E-05 1.63E-05 | 1.10E-05 | 4.67E-06 | 1.37E-06 | 3.04E-07
| 1 With the exception of Annual- Average, all-values were verified in accordance. with Section 6.2.
| 2 With the exception of Annual Average, all values were calculated in accordance with Section
‘ 6.3.

; Table 6.4-4 Unit 2 Main Stack Non- Fumigation X/Q Values

y X/Q (sec/m®)
Distance Sector 0-2 0-8: - 824 1-4 4-30 Annual
Hours | Hours | Hours | Days Days | Average

s 219E-06.| '9.70E-07 | 6.458-07 | .2.67E-07 | 7.49E-08 | 1.59E-08 |
SSW 1.79E-06 8.10E-07 | 5.46E-07 | 2.31E-07 | 6.75E-08 | 1.50E-08
sSwW 197E-06 | 7.71E-Q7 | 4.83E-07 | 1.75E-07 | 4.06E-08 | 6.80E-09
WSwW 8.82E-07 | 3.01E-07 | 1.76E-07 | 5.50E-08 | 1.03E-08 | 1.33E-09

EAB E 164E06 | 7.81E-07 | 5A0E-07 | 2.42E-07 | 7.64E-08| 1.87E-08
ESE 169E-06 | 7.84E-07 | 5.34E-07 | 2.32E-07 | 7.02E-08 | 1:63E-08
SE 1.44E-06 | 6.86E-07 | 4.73E-07 | 2.11E-07'| 6.65E-08 | 1.62E-08
SSE 1.31E-06 | 6.05E-07 | 4.11€-07 | 1.77E-07 | 5.29E-08 | 1.21E-08
Overall Site® | 1.56E-06 | 7.53E-07 | 522E-07 | 2.3BE-07 | 7.54E-08 | 1.87E-08
s' 1.73E-06 | 7.79E-07 | 522E-07 | 2.20E-07 | 6.33E-08.| 1.38E-08
SSW 1.49E-06 | 6.94E-07 | 4.75E-07 | 2:08E-07 | 6.35E-08 | 1.49E-08
sw'! 1.75E-06 | B8.01E-07 | .541E-07 | 2.31E-07 | 6.82E-08 | 1.53E-08
Wsw' 7:80E-07 | 3.25E-07 | 2.09E-07 | 8.09E-08 | 2.06E-08 | 3.88E-09

LPZ E 143E-06 | 7.05E-07 | 4.95E-07 | '2.30E-07 | 7.65E-08 | 1.99E-08
ESE’ 128E-06 | 6.08E-07 | 4.19E-07 | 1.87E-07 | 585E-08.| 1.41E-08
SE' 1.06E-06 | 4.98E-07 | 3.41E-07 | 1.50E-07 | 4.62E-08 | 1.09E-08
SSE' | 1.04E-06| 4.78E:Q7 | 3.22E-07 | 1.37E-07 | 4.06E-08 | 9.13E-09
Overall Site? | 1.20E-06 6.10E-07 | 4.34E-07 | 2.08E-07 | 7.24E-08| 1.99E-08

1 With the exception of Annual Average, all values'were verified in accordance with Section 6.2,
2 With the exception of Annual Average all values were calculated in-:accordance with Section
6.3.
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Table 6.4-5 Unit 2 Combined Radwaste/Reactor Building Vent X/Q Values

X/Q (sec/m”)

Distance: Sector 02 | 08 8-24 1-4 4-30 Annual-

_ Hours Hours. Hours Days Days | Average

S 465E-05 | 251E-05.| 1.85E-05 | 9.46E-06 | 3.62E:06 | 1.12E-06
SSW 547E-05| 3.10E-05| 2.34E-05 | 1.27E-05| 525E-06 | 1.79E-06 |

SW ' 8.75E-05| 5.12E:05 | 3.91E-:05 | 2.18E-05 | 9.46E-08 | 3.40E-06

wWsw' 9.14E-05| 5.13E-05 | 3:85E-05 | 2.06E-05'| B8.38E-06'| 2.79E-06

EAB E 8.00E-05| 4.70E-05 [ 3.60E-05 | 2.03E-05| 8.85E-06 | 3.22E-06
ESE 6.22E-05 | 3.57E-05 | 2.70E-05 | 1.48E-05| 6.23E-06| 2.16E-06

SE 407E-05| 2.32E-05| 1.75E-05 | 9.54E-06 | 3.98E-06 | 1.36E-06

SSE’ .| 385E-05| 2.05E-05| 1.50E-05 | 7.56E-06| 2.84E-06| 8:54E-07

Overall Site® | 1.19E-04 | 7.37E-05 | 5.80E-05 | 3.45E-05| 1.64E-05| 6.56E-06

S '1:30E-05 | 5.90E-06°| 3.98E-06 | 1.69E-06| 4.92E-07 | 1.09E:07

SSW’ 1.326-05| 6.11E-06 | 4.15E-06 | 1.79E-06 | '5.37E-07 | 1.23E-07

sw'? 1.81E-05| 8.15E-06 | 547E-06 | 2.30E-06°| 6.66E-07 | 1.46E-07

wsw 2.07E-05 | 8.92E-06 | 586E-06 | 2 36E-06 | 6.37E-07| 1.29E-07

LPZ E 2:31E-05 1.07E-05 | 7.28E-06 | -3.16E-06 | 9.56E-07 | 2.21E-07

ESE ' 1.58E-05 | 7.32E-06 | 4.98E-06.| 2.16E-06 | 6.50E-07 | 1.50E-07

SE’ 0.24E-06 4.36E-06| 2.99E-06 | 1.32E:06 | 4.11E-07 | 9.80E-08

SSE’ 1.10E-05 | 5.06E-06 | 3.42E-06 | 1.47E-06 | 4.35E-07 | 9.83E-08

Overall Site 3.68E-05| 1.62E-05| 1.09E-05 | 4.59E-06 | 1.33E-06'| 2.93E-07

1 With the exception of Annual ‘Average, all values were verified in accordance with Section 6.2.
2 ‘With the exception of Annual Average, all values were ca!culated in-accordance with Section
6.3

7. Gonclusions

Tables 7-1 and 7-2 provide conservative atmosphéric dispersion coefficients (X/Qs) to be used
‘to perform calculations to assess radiation exposure at the EAB and LPZ due to. postulated
accidents occurring at NMP:Unit 1 and Unit 2. Ground-level releases include releases from
the Unit1 Reactor. Busldmg Blowout Panel, Unit 1 Turbine’ Bmidmg Blowout Panel; Unit 2
Combined Radwaste/Reactor: Building Vent; Unit 2 Main Steam Tunnel, Unit 2 Standby Gas:
Treatment System Building and Unit 2 Post Accident Sampling System Panel. Elevated
releases include releases from the Unit 1 Main Stack and Unit 2 Main Stack.

For the EAB, 0 — 2 hour X/Qs selected for EAB evaluation are assumed to last for the duration
of the accident. X/Q values selected for evaluation at the LPZ represent the maximum of
sector dependent.and overall site X/Qs for-each time interval. Fumigation X/Qs dre considered
for elevated releases only and are conservatively assumed to exist for 0-—8 hours at the LPZ.
All X/Qs selected for evaluation are consistent with the guidelines presented in R.G. 1.145
(Reference 2).
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‘ Table 7-1 Ground-Level Release X/Qs Selected for Evaluation at NMP

_X/Q {sec/m®)

Unit | Boundary 0-2
| Hours
1 1.90E-04°
2 3
1 0-2 Hour X/Qs at the EAB are conservatively assumed to exist for the duration’of the

w N

accrdent

dependent and overall site values:
Overall Site X/Q Value.

XIQ values for each time intérval at the LPZ represent the maximum of the sector

Table 7-2 Elevated Release XIQ Selected for Evaluation at NMP

v X/Q (sec/m®) ‘
Unit | Boundary 0-2 0-8 8-24 1-4 4-30
Hours Hours Hours Days Days
4 EAB" | 598E-05° |
LPZ* 2.12E-05° | 8.40E-07° | 3.45E-07° | 1.11E-07"
5 EAB' | 2.96E-05
LPZ 1.42E-05° | 5.41E-07" | 2.31E-07' | 7.65E-08"
1 0-2 Hour X/Qs. at.the EAB are conservatively assumed. lo.exist for the duration of the
‘accident. .
2 X/Qvaluesfor each time interval at.the LPZ represent the maximum of the sector

WSW sector short-term- fumxgat;on value.
ESE sector short:term fumigation value.
S'sector short-term fumigation value.

S sector X/Qrvalue: '

-SW seclor X/Q value.

E sector X/Q value.

-dependent and overall site values. Shori-term - fumigation X/Qs are conservatively
‘assumed to exist for the first 8 hours of the accident.

'mwowkw
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Figure A-1 EAB and Associated X/Q Directions
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Figure A-2 LPZ.and Associated X/Q Directions
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LUSNRC COMPUTER CODE-PAVAX,

/BLANT- NAME:

O

SOURCE OF DATA:
NINE MILE:POINT URIT 1 MAIN STACK TO: EAB/L?Z
PROZRAM: PAVAN, 10776,

COMMENTS :

0

DOWNWIND DISTANCE

SECTOR {METERS}
8 2000.
ssw 1500.:
i) 1200.
WweW 830.
W 830.
WNW 830.
NW 830.
NNW B30.
N ‘830..
NNE 830.
NE 830,
ENE ‘830.
B 15900,
ESE 1900.
SE 2300,
SSE 2000,
MAX X/Q
SRP 2.3.4 B30,
SITE LIMIT

"SECTOR
s

55w

s¥
WSW

ENE

ESE

(METERS).
2000,
1500.
1200.
830.
830.
830.
830,
830,
830
830.
§30,
830.
‘1940
1900,

3
3
4
5
&
5
3.
5
]
5
&
&
3
3

8/79 REVISION,

x/Q

3,28E~
.85E-
. 62E-
5.98E-
/9BE-
. 9BE-
. 98E-
V9BE-
.$BE-
988~
Loon

038
S09E~

onstellation
Nuclear Services

NINE MILE POINT

DATA PERIOD: 1/01/97 70 12/31/01
TYPE OF RELEASE: ELEVATED 106.7 METER
JOINT FREQUENCY DISTRIBUTION REPORT. {(JFD)

VERSION 2.0

0-2. HOURS

3,788
2.98E~
3.46E-
1.55E-

1.43E-
1.72E%
1.B3E-~

1.B5E-
1.77B-
1.56E-
1.388-
2.018-

2.87E-
2.60E-
2.21B-
2188~
3.78E

4,828-

085
05
05
o8
05
08
~06
06
06
06
06
086
06
.06
0%
06

-06

06

0..COE+00
00 .5 BERGENT. X/Q-TC AN INDIVIDUAL IS LIMITING.
0X/C VALUES [(SEC/CUBIZ METER} FOR FUMIGATION AT THE- BOUNDARY:
HOWNWIND ‘DISTANCE FUMIGATION:

05
05
05
05
05
05
05
05
05
65
-0
40’5.
0%,

13E-0%

RUN DATE:

09-03-02

Calculation No: NMPAST-01-001

METEORULOGI@AL INSTRUMENTATION

WIND SENSORS. HEIGHT:

6D.7 METER

DELTA-T HEIS BGHTS: 51.2 METER!
NINE MILE PCINT NUCLEAR STATION

0-8 HOURS
.6BE-06

/36E-06
.358-06

S368-07
L46E-07
JI2E-07
S79E-Q7
S31E-07
.73E-07
\BEE-07
J76E-07
J29E-06
J24E-06
.OGE~06
J01E-06

3 ol Al O S b ek e bk

R 0 S

2.17E-06
0.00E+00

.TEE-07

IMPLEMENTATION. OF ‘REGULATORY GUIDE 1.145
RELATIVE CONCENTRATION (X/Q) VALUES (SEC/CUBIC METER)
VERSUS

“BVERAGING TIME.

§-24 HOURS

1.

‘9.
8.
2.
2.

3.

5.

5.
4.
3.

2.
5.
9.

8.
7.
6.

12E-05,
21E-07
40B-07

63E-~ 07

41E-07
B6E-07
Q2E~07
OEE 07
69E 2%
ATE-07
62E-07

T9R-07
10E-07
62E-07
36E-07
‘BYE~07

4BE-T6
0.

00E+G0

‘1-4 pAYS
4.65E-07"

3.948-07

3.02E-07
7.30BE-08
‘6. 62E-08
1.37E-07

1.27E~-07

1.97E-07
1.79E-07

1.;78-07
7.858-08

F.09E-07
4 ,308-07

6:16E-07
¢.00E+00
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Rev. 2
Date: Dec. 19, 2003

HOURS PER YEAR MAX
022 HR X/Q I8

EXCEEDED
4-30 DAYS ANNUAL AVERAGE IN SECTOR
1.31E-07 2.80E-08 43,7
1.16E-07 2.62E-08 ©22.3
§.93E-08. 1.15E08 35.2
1.16E-03 1.22E-05 5.9
1.086-08 1.07E~0% 6.3
2.98E-08 4.61B-09 4.5
5. L5E- 083 2.96E-08 5.8
5.09B-03. ‘9., 74E-09 6.5
4.51E-08 BU34E-09 5.6
2.44E-03 3. 60E-09 5.5
1.39E-03 1.68E-09 5.1
9-.99E-03 2.51E-08 5.4
1. 46E-07 3.92E-08 175
i,238-07 3.03E-08 167
1.06E-07 2.61E-08
9°. D2E- 08" 2. 08E-08

TCTAL HOURS ARCUND. SITE: 213,7

1.7BE-07 3.92E-08-
0, 00E+00 .92E-08

DOWNWIND
SECTOR
5

BEW

sw

WSW'

dP-9Lyat2H

Se



SE
SSE

2300,
2000,

2.59E-05
2.96E-05

Calculation No: NMPAST-01-001

Rev, 2
Date: Dec; 19, 2003
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Calculatiori No: NMPAST-01-001

Consteliation Rev. 2
Nuclear Services Date: Dec. 19, 2003
1USNRC' COMPUTER CODE-PAVAN, VERSTON 2.0 . -RUN DATE: 09-03-02
/PLANT NAME: NINE MILE POINT METEOROLOGICAL 'INSTRUMENTATION
DATA PERIOD: 1/01/97 TO‘-2/31/01 WIND SENSORS HEIGHT: 60.7 METER
TYPE OF RELEASE: ELEVATED 106 7 METER ‘DELTA-T HEIGHTS: 51.2 METER:

SOURCE OF DATA: JOINT FREQUENCY DISTRIBUTION REPORT. (JFD) NINE MILE POINT NUCLEAR STATION
COMMENTS = NINE MILE POINT UNIT 1 MAIN STACK TO EAB/LPZ
PRCGRAM: PAVAN, 10/76, B/79'REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

o RELATIVE CONCENTRATION (X/Q) VALUES ($EC/CUBIC METER) _ _

VERSUS HOURS PER YEAR MAX

‘ AVERAGING TIME 0-2.3R -X/Q. I8

DOWNWIND DISTANCE EXCEEBED

‘SECTOR_  (METERS) 0-2 HOURS 0-8 HOURS 824 HOURS 1-4 DAYS 4-30 DAYS' ANNUAL AVERAGE 1IN SECTOK

s 6116. 2.87E-06 1 J26E-06 8.4908:07 3.45E-07 '4.,62B-08 2.02E-08" 43,7

SSW 6116, 2.22E-06 1. 03B-06 6.96E-07 3.01E-07 9.C1E-08 ‘2.06E-08 23.8

sw ‘6116, 2.66E-06 1.21B-06 8 J13E-07 3.4SE-07 1.C1E-07 -2, 24E-08 35.4

WSW 6116, 1.258-06 5..22B-07 3.38E-07 13 31E-07 3.37E-08 §.41E-09 4.7

W 6116.. 1.14E-06 4.84B-07 3.15E-07 L.24E-07 3.258-08 6.-31E-09" 5.2

WNW 6116 1.23E-06 5.538-07 3.72E-07 +.57E-07 4.54E-08 9.96E-09 6.9

NW 6116, 1.20E-06 €.05E-07 4.29E-07 2.04E-07 6 .S8E-08 1.88E~08. 5.7

REW 6116 1.23E-06 5.99E-07 4.17E-07 1.90E-07 '6.:16E-08. 1.55E~08 6.9

N 6116, 1.11E-08 5.48E-07 3.86B-07 1.BOE-07 6..COE~08 1.87E-08 4.3

NNE $1186. 1.13E-0§ 5.36E~07 3.69E-07 1.638-07 5.09E-08 1.22E-08: 5.3

NE 6116, 1.08E-08 5.01E-07 3.42R-07 1.498-07 4 .55E-08 1.06E-08 6.6

ENE €116, 1.37E-06 6.83E-07 4 .83E-07 2.28E-07 7.74E-08 2.07E~08 6.8

B 6116. 2.05E-06 1.01E-06 7.12R-07 3.32E-07 1.11E~07 2.89E~08° 1B.4

‘ESE 8116. 2.06E-06 3.53E-07 6.54E-07 2.858-07 8.€6E-08, 2.01E-08, 20.5

se 6116. 1.67E-06 7.68E-07 5..20E-07 2.238-07 6.63E-08 1,50E~08: 14.2

SSE 5116.. 1.61E-06. 7.25E-07 4.86E-07 2.048-07 5.§8E-08 i.28E-08 15.1

MAX X/Q 2.87E-06 TOTAL HOURS AROUND SITE:  223.7
SRP 2.3.4 5116, 3.89E-C6 1,73E-06 1.15B-G6 4.79E-07 1.358-07 2.89E~-08
SITE LIMIT 0. 00E+CD. _ 0.00E+00 ‘0. 00E+C0 0.COE+00. 0.00E+00 2.89E8~08

00.5 PERCENT X/Q TO AN INDIVIDUAL T8 LIMITING.
0X/Q VALUES (SEC/CUBIC. METER) FOR FUMIGATION AT THE BOUNDARY:
DOWNWIND DIa’I‘ANCE FUMIGATION

SECTOR  (METERS) ®/Q

s 5116,  2.128-05
sSW 6116, 1.55E-05
sW 6116. 1.558-05
WSW 6116 9 .85E-06
W 6116. 9.858-06
WNW. 6116, 9.85E-08
_NW 6116, 9. 85E-06
NNW 6116, 9.85E-06
N 6116. 9.'85E-06
NNE 6116. 9. 85E-06
NE 6116 1:01E-0S
ENE 6116. 1.04E-05
E 6116, 1.34E-05
ESE 6116, 1.41E-05

Page 32 0f 45

DOWNWIND
SECTOR

5.

SSW
W

WEW,

W

W

NW

NNW-

N

dP-aLdrzh

Le



SE
sse

Constellation

Nuclear Services:
6116z 1.24E~05
6116. 1. 32E-05
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LUSKRC COMBUTER CODE-PAVAN, VERSICN 2.0

/PLANT ‘NAME:

\ Constellati
Nuclear Services

NINE MILE-BOINT

' DATA PERIOD: 1/01/97 TO 12731701

TYPE OF RELEASE: GROUND LEVEL RELEASE

SOURCE OF DATA:
NINE MILE POINT -UNIT 1

COMMENTS :

PROGRAM: PAJAN 10/76,

0

DOWNWIND DISTANCE
SECTOR. (METERS)
2000.
1500,
1200,
830.
830.
830,
830.
830.
830.
830
830,
830
1900
1900,
2300
2000,

5
‘SSW
sw
WEW

W

WNW
N®W
NNW

N.

NNE
NE
'ENE

E

ESE
SE
SSE
MAX X/Q

SRP. 2.
SITE LIMIT

B30.

0-2 HQURS

4

0

RN U NN R R R

. 59E-05
.34E-05
.02E-04
LS8E-(4
.87E-04
.83EB~04
LT71E-04.
L01E- 04
.10E-04
.9SE-04
.34E-04
~26E-04
.32E-05
.44E-05
.97E-05
~L11E-05
.34E-04.

.44E-04
C0ER00

Calculation No; NMPAST-01-001

RUN DATE: 09-03-02

METEOROLOGICAL INSTRUMENTATION.

WIND SENSORS HEIGHT:

DELTA-T HEIGHTS: 51.2 METER

JOINT FREQUENCY DISTRIBUTTON REPORT (JFD)

REACTOR. BUILDING BLOWOUT PANEL TO EAB/LPZ

8/79. REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1,145
RELATIVE CONCENTRATION (X/Q) VALUES (SBEC/CUBIC METER)

0:8 HOURS,
W 48E-05

. 72E-05
.21E-0S
-48E-05

.13E-04
.31E-04
.35E-04

.4BE-04
L26E-05
.08E~05

B T Nl T O X R O

2.59E-04

0. OOE+OO

00.5 PERCENT X/Q TO IN INDIVIDUAL IS LIMITING.

-13E-04-
.12g-04

.23E-04.
.46E-0%

.62E-05
<23E-05

VERSUS
AVERAGING TIME

8-24 HOURS 1<4 DAYS
1.638-¢(5 5. 39E-06
2.84E-C5 1.59E-05
4.84E-C5 2.81E-05
7.35E-05 4.24E-05
8. 77TE- (5 5.07E-05
8.78E-(5 5.168~05
9. I5E-(5 5.83E-0%
1.06E-04 5.63E-05
1.08E-C4 §.658-05
9.76E-05 5.92E-0%
1.15E-04 §.89E-05
1.198-04 7.51E-08
3.22E-05 1.76E-05
2.32E-05 1.25E05
1.20E-05 5.21E-06
1.64E~-05 8.43E-06
1.988-04. 1.10E-04
.0.00E+00. 2.00E+00
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60.7 METER

Rev. 2

Date: Dec. 19,2003

NINE MILE POINT NUCLEAR STATION

EXCZEDED

4-30 DAYS ANNUAL AVERAGE IN SECTOR.
3.61E~06 1.128-0% 4.3
6.93E-06 2.508-06 6.8
1.298-05 4.99E-06 12,5
1.92E-05 7:29E-06 28.0
2.30B-C5 8.78E-06 32.8
2.40E-C5 9.44E-06 28.4
3.058-05 1.36E-05 23.0
3.40E-C5 1.S0E-05 27.3
3.338-05 L.43E-05 .36.5
2.89E-05 1.20E-05 28.7
3.30B-L5 1.34E-05 43.7
3.87E-CS 1.72E-05 41.0
7.43E-C6 2.58E-06 7.3
5..4E:C6 1.73E-06 6.9
2 41IE-C5 7.60E-07 2.7
3.24E-06 1. O1E-06 4.4
TOTAL HOURS AROUND SITE:  334.4

4. 78E-05
0.:00E+¢0

HOURS PER YEAR MAX

1.

1

0-2 HR X/Q 1S,

72805

S72E~0S

DOWNWIND
SECTOR
s

8SW

W
WSW
W
WRW
s

NNW

‘N
NNE
NE
ENE
E
ESE

SSE

P -9LPO12H

¢



Calculation No: NMPAST-01-001

snstellation Rev. 2
Nuclear Services Date: Dec..19; 2003
“LUSNRC COMPUTER' CODE-PAVAN, VERSION 2.0 RUN DATE: 09-03-02
/PLANT KAME: WNIRE MILE POINT METEOROLOGICAL INSTRUMENTATION
DATA PERIOD: 1/01/9% TO 12731701 WIND SENSORS-HEIGHT: 607 METER:
TYPE OF RELEASE: GROUND LEVEL RELEASE DELTA-T -HEIGHTS: S1.2° METER

SOURCE OF ‘DATA: JOINT. FREQUINCY DISTRIBUTION. REFGRT” (JFD) NINE 'MILE POINT NUCLEAR STATION
COMMENTS: -NINE MILE-POINT UNIT 1 REACTOR BUILDING BLOWOUT 9ANEL TO EAB/LPZ
PROGRAM: PAVAN, 10/76, 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE: 1.245

0 RELATIVE CONCENTRATION (X/Q) VALUES ($EC/CUBIC METER) , _

VERSUS HOURS PEK YEAR MAX

] ] -AVERAGING TIME 0-2 HR X/Q 15,

DOWNWIND DISTANCE. EXCEEDED

SECTOR (ﬁETERS) 0-2 HOURS 0-8 HOURﬁ. 8-24 HOURS, 1-4 DAYSv 4-30 DAYS ANNUAL AVERAGE IN SECTOR

5 €116, 1.318-05 5.98E-06 4:03E-06 1.72E-06 5.05E507 1.13E-07 14.3

SsW 6116. 1.33E-0% 6.17E-06 4.20E-06" 1.82E-06 5.51E-07 1.27E-07 392.7

sW 6116, 1.81E-05 8.198-06 5.52E-06 27, 34E-06 6.82E-07 1.51E-<07 19.7

WSW 6116, 2.07E-05 8.992-06. 5. 93B-06 2. 40E-06 6 5TE=07 1.34E~07 241

W 6116, 2.74E-05. 1.188-05 7. 70E- 06 3,088-06 8.278-07 1.65E8-07 “30.1

WNW 6116. 2.76E-05 1.19E-05. 7..31E- 06’ 3.138-06 8.44E-07 1. 70E~07 26.3

NW 6116. 2.54E-05 1.17E-05 7.36E-06 3.44E-06" 1.03E-06 2.36E-07 20.8

NNW 6116, 2.92E-05 lﬂ35=~05 9.12E-06 3,93E¢O6 1 .17E-06 2.57E o7 2341

N 6116. 2.178E-05 1.283 -05 8.58E-06 3, 73E-06 1..11E-06 2.53E-07 27.7

NNE 6116. 3.03E-05 1.342-05. '8.39E-06 3.66E-06 1.03E~06 2.16E~07 27.9

NE 6116. 3.85E-05 1..682-05. 1.118-08. 4.498-06 1.238-06 2.518-07 43.7

ENE 6116, 3,71E-05 1.682-05 1.13B-05 4.76E-06 1.38E-06 3.04E=07 40.5

B 6116, 2:318-05 -1.082-05 7.358-06 3.21E-0% 9. 30E-07 2.29E~07 2442

ESE 6116, 1.59E-0% 7.40E-06 5.05E-06. 2.20E-06_ 6.6B8E-07 1.55E-07 19.7

SE 6116. 9./24E-06 4.38E-06 "3.01E-06 1.34E-08 4:19E-07 1.01E-07 17.3

SSE 6116. 1.10E-05 5. 09E-06 3.458-06 1.49E-06 4 .46E-07 1.02E~07 ‘I3.9

MAX X/Q 3.85E-05 TOTAL HOURS. ARDUND SITE:" 761.7
SRP 2.3.4 6116, $.06E-05 2.17E-05 1.42E-05 5.69E-06 1.52E-06 3.04E-07
SITE LIMIT 3.88E-05 1.63E~05 1.10E-05 4.678-06 1.37E-06 3.04E-07

OTHEZ FIVE-DPERCENT-FOR-THE-ENTIRE-SITE X/Q 18 LiMITING.
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LUSNRC COMPUTER CODE-PAVAN,

JPLANT NAME:

. Constellation
' Nuclear Services:

NINE MILE POINT

DATA PERIOD: 1/01/97 T0 12/31/01

TYPE OF RELRASE: -ELEVATED 130.8 METER

SOURCE OF .DATA:
NINE MILE POINT UNIT:2 MAIN STACK TO EAB/LPZ

COMMENTS ¢

PROSRAM: PAVAN, 10/76,

DOWNWIND DISTANCE

SECTOR  {METERS)

s 2256.

sgw 1936.;

sw 1615,

WSW 1615.

W 1555.

WNW 1555.

NW 1555.

NNW 1585..

N 1555,

NNE 1555.

NE 1555.

ENE 1585,

E 1855,

ESE 1555.

-8B 1600..

SSE 2134.

MAX X/Q

SRP 2.3.4 1555.

SITE: LIMIT

VERSION 2.0 RUW DATE:

Calculation No: NMPAST-01-001

09-03-02

METEOROLOGICAL ‘INSTRUMENTATION

WIND SENS
DELTA-T H

JOINT FREQUENCY -DISTRIBUTION REPORT (JFD)

ORS HEIGHT: 60:7 METER

EIGHTS: 51.2 METER

8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145
RELATIVE CONCENTRATION (X/Q) VALUES {SEC/CUBLC. METER)

0~-2 HOURS
2.19E-06
1.79E-06
1.97E-08
8.82E-07
8.17E~07
9, 81E-07
1.05E-06
1.07E-06
1.06E-06
8.S2E-07
7.76E-07
1.CSE-06
1.64E-06
1.69E-06
1.44E-06
1.31E-06
2.19E-08

2.43E-06
0.COE+00

0-8 HOURS g-2
%, 70E-07 6.
6.10E-07 5.,
TUHLEQT Ky
3.018-07 1
2.758-07 1.
3.82B-07 2
4.56E-07 3
4.57E-07 2
4.50E-07 2
3 .45E-07 2.
2.84E-07 1
5.13E-07 3.
7. 81E-07 ‘5
7.848:07 5.
6.86E-07 4,
§.05E-07 4.
1.09E-06 7.
0.00E+00 0.

00.5 PERCENT X/Q TO AV INDIVIDUAL IS LIMITING.

0%X/Q VALJES

DOWNWIND DISTANCE FUMIGATION

SECTOR
s

SSW
wswW

W

{METERS)

2256..
1936..
1615.
1615..
1555..
1555,
1555.
1558 -
1555,
1555.
1555.
1555,
1555.
1555.

2.
2.
2

2

X/Q
J6E-05
51E-05.

.90E-05
.6BE-05
.77E-05
.77E-05

“.77§i05
.. FTE- 05
. TTE-05

2
2
2
2
2
2.77
2
2
2
2

5-05

.782-05
.80E-05
.935-05

. 965-05

VERSUS
AVERAGING TIME.

4 HOUR3 1-4 DAYS.
§5E8~07 2.67E-07
46R-07 2.31E-07
.83E-07 1.75E-07
~76E~Q7 5 .50E-08
60E-07 4.918B-08
.38E-07 6.558-08
.Q0E-07. 1.21E-07
.98E-07: 1.18E~07
J94E-07 1.16E-07
15E-07. 7.67E-08
.71E-07 £ .75E-08
S3E-~07: 1.56E-07
S40E~07 Z2.42E-07
34E-07 2.32E-07
73B-07 Z.11E-07
11E-07 1.77E-07
26E-07 31.03E-07
00E+00. 0.00E+00

(SBC/CUBI" METER) FOR FUMIGATION AT THE BOUHDARY
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Reév. 2

Date: Dec. 16, 2003

NINE MILE PCINT NUCLEAR STATION.

HOURSE PER YEAR MAX

0-2 HR X/Q I8

4-30 DAYS ANNUAL AVERAGE

49E-08
.75E-08
.06E-08
+03E-08

.758-03
.20E-03
.87E-03
L64E-03

N WO WG HE

7.02E-08;

6. SSE 03
5.29E-03

8.65E-08
0. 00E+0)

LOZE-09
.968-08-
L27E-03

.11E-03-
LO7E-08

B e g R RETON Y OV G b e O B

1.
1.

J59E-08
.S0E-08
.BOE-~09
I33E-09
.14E-09
.25E-09
.62E-09
.10E-09
;03E-09
L86E~09
J76E-09
.17E-08
.87E-08
.638-08
.62E-08
.2LE-08
“TOTAL HOURS  AROUND SITE:

87E-08
87E-08

'EXCREDED

IN SECTOR
43.7
22.3

w
™
fur

R
VAWM O WO

DOWNWIND-

SECTOR
$

SEW

sw
WEW
W
WNW

MW

NHW

M
NME-

NE
ENE

ESE.

SSE

¢ P-ILPDIZH

Ih



Const egg ation Caiculation No: NMPAST-01-001

. Rev. 2
Nuclear Services Date: Dec. 19, 2003

SE 1600. 2.83E-05
SSE 2134. 2.25E-08,

QP-oLdD teh

Zh
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1USNRC: COMPUTER CODE-PAVAN,.
/PLANT NAME:

TYPE OF RELEASE ELEVATED 130.8 METER

/ 5: ‘NINE MILE POINT
DATA PERIOD: 1/01/97 TO 12/31/01

'SOURCE 'OF. DATA:
NINE MILE POINT UKIT- 2 MAIN-STACK TQ EAB/LPZ
'8/79 REVISION, IMPLEMENTATION OF .REGULATORY GUIDE 1.145

COMMENTS.:
PROGRAM: PAVAN, 10/75,

0

DOWNWIND DISTANCE
{METERS)
§116.
6116
6116.
6116
6116 .
6116.
6116
6116.
6116
6116.
6116
6116..
6116-
6116,
6116.
6116 .

SECTOR
s

s8W
sw
WSW

W

WNW’

N
NNW
N
NNE
NE
ENE
B
ESE

SE.

SSE

MAX X/Q

SRE 2.3.3
SITE LIMIT

6116,

0-2

Constellation
Nuclear Services

VERSION 2.0

HOURS

1.73E-06

1
1
as

O e Oy 0 N 0o )

2.
0.

.49E-06
J75E-06

B0E- 07

S30E-07
.98E-07
L 15E-Q7
.10E-07
\T4E-07
.54E-07
L93E-07
L371B-07
[43E-06
.28E-06
.06E-06
L 04E-06
.I5E-06"

19E-06

QQE+Q0

Calculation No: NMPAST-01-001

Rev, 2

Date: Dec.-19, 2003

‘RUN.-DATE: 09-03-02

<METEOROLOGICAL INSTRUMENTATION
WIND, SENSORS HEIGHT: 6€.7 METER
‘DELTA-T-EEIGHTS: 51.2 MEBTER

JOINT FREQUENCY DISTRIBUTION REPORT (JEDY "NINE MILE POINT NUCLEAR STATION

RELATIVE CONC NTRATIQN (X/Q) VALUES (SEC/CUBIC ‘METER)
VERSUS HOURS PER YEAR MAX
0-2 #R X/Q 18

AVERAGING TIME

08 HCURS 8-24 HOURS ‘1-4 DAYS 4-30 DAYS ANNUAL AVERAGE IN SECTOR

1.79E~07 5.22E-07 '2.20E-07 6.33E-08. 1.388-08
6. 94E-07 4.758-07 2.0BE-07 6.358-08. 1 49E-0F
8.01E=07 5 41E-07 2.318-07 6 .82E-08 1.53E-08
3.25E-07 2.C9E-07 .83 09E-08. 2.06E-08 3.BBE-09
3.07E-07 1.59B-07 7.758-08 -2, 01B-08 3, 84E-09
3.59E-07 2.41E-07 1.018-07 2.52E-08 6.38E-09
4.068-07 2.£6E-07 1.34E-07 4.53E-08 1.20E-08
3.88E-07 2.69E-07 1.21E-07 3. 86E-08 §,S2E-09
3.76E-07 2. €2E-07 1.20E-07 3.89E-08 “9.B4E~09"
352807 2..41E-07 1.05E-07 3.21E-08 7 53E~09.
3.13E-07 2,178-07 9.36E-08 2.80E-08 6.40E-09
4:218-07 259807 1.42E-07 4 .86B-08 1.31E-08
7.05B-07 4.98E-07 2.30E-07 7.65E-08 '1.99E-08
6.08E-07 4.19E-07 1.87E-07 5.85E-08 1.41E-08
4.98B-07 3.41E-07 ‘1.50E-07 4 .63E-08. 1.69E-08
4.76R-07 3.22E-07 1.37E-07 4 .C6E-08 '9.13E-09
TOTAL ‘HOURS AROUND SITE:

.01B=06 6 .83E-07 2.94E-07 8- 76E-08 1.39E=08

0.00B+00 0.00E+00 0.00E+00. 0.COE+00 1.99E-08

0.5 PERCENT, X/Q TO AN INDIVIDUAL I3 LIMITING
0X/Q VALUES. (SEC/CUBIC METER) FOR FUMIGATION AT THE BOUNDAR&
DOWNWIND DISTANCE .FUMIGATION

SECTOR
s

s8W
gw
WSW

W
WNW:

-Nw

W

N

NNE:

NE
ENE
B
ESE

(METERS)
6116
5116.
5116
5116
5116.
5116
5116.
5116,
5116.
5116
6116.
6116 .
6116.
6116.

X/2.

1.425-05
. 15E-0%
.15E-05
.04E-06
.04E-06
.04B-06
.04E-06
.0AE-06
JO4E-06
+04E=06
(23E-06
L42E-06
L02B-05
.0BE-05
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Calculation No: NMPAST-01-001

Constellation Rev. 2
Nuclear Services Date: Dec. 19; 2003
1USNRC: COMPUTER CODE-PAVAN; VERSION 2.0 RUN' DATE: 09-03-02

/PLANT NAME: NINE MILE POINT 'METEOROLOGICAL ‘INSTRUMENTATION.

DATA. PERIOD: .1/01/97 TO. 4 2/31/01 -WIND SENSORS HEIGHT: 60.7 METER

TYPE OF RELEASE:.GROUND LEVEL RELEASE DELTA-T HEIGHTS: 51.2 METER:

SOURCE OF DATA: .JOINT FREQUENCY DISTRIBUTION REPORT (JFD) NINE MILE POINT NUCLEAR STATION
‘COMMENT3% HNINE MILE POINT UNIT:2 COMBINED: RADWASTE/REACTGR BUILDING VENT TO EAB/LpzZ
‘PRCGRAM:. FAVAN 10/75, 8/79 REVISION IMPLEMENTATION or RECULI\TDRY GUIDE 1.145-

0 RELATIVE CONCENTRATION (X/Q) VALUES (SEC/CUBIC METER)
VERSUS: HOURS PER YEAR MAX
AVERAGING 'TIME 0-2 HR X/Q IS
DOWNWIND DISTANCE EXCEEDED
SECTOR  (METERS) 0-2 HOURS 0<8. HCURS 8-24 'HOURS 1-4 “DAYS. 4-30 DAYS ANNUAL AVERAGE IN -SECTOR
s 1945 4 .65E-.05 2.51E~05 1.85E-05 ‘9. 46E~06 '3.62E~06 1.12E-06. S 10.3
ssW 1695 . 5.47E-05 3,10E-0% 2.34E-05 1.27E-05 5. 25806 1.73E-06" 1341
W 1381. 8.758-0% 5.12E-065 3.51E-08 '2.18E-08 9.46E-06 3.40E-08 2434
WSW 1381. 9.14E~08 5.13E-05 3.85E-05 2:06E-05 8:38E-06 2.79E-06 27.1
W 1381. 1.10E-04 6:16E-05 4.€1E-05 2.46E-05: 1 00E-05 3.33E-06 31.7
WNW - 1381. 1.10E: 04 6.25E-05 4.71E-05 2.55E-05. 1.06E-05 3.59E-06 28.1
N 1382. 1.02E-04 5. 4.91E-05 ‘2.89E-05 1.358-05 5.31E-06 21.€
NNW 1381, 1.16E-04 7. 5.50E-05 3,21E-05 1.48E~0S 5.738-06" 21.4
N 13B1.. 1.24E-04 7. 5.70E-05 3.26E-05 1.46E-08. 5.46E-06 34.¢
NNE 1381. 1.17E-04. 6. 5 .25E-05 2.94E-05. 1..27E~05 4.59E-06 27,8
NE 1381, 1.42E-04 8... § :22E-05 31.42E-05 1.45E-05. 5.10E-06 43.7
ENE. 1381. 1.34E-04 8. 6.34B:05 3,69E-05 1.70E-05 6.56E-06. 39.2
E 16860, 8, 00E-05. 4. 3.60E-05 2.03E-05 8.E5E-06 3.22E-06 20.€
ESE. 1686. 6. 22E~05 3. 2.70E-05 1. 48E~05 '6.238-06 2.16E-06/ 17.9
SE 1743, 4.078-05 2." 1.75E-05 9.54E-06 '3.98E-06 1.36E-06 11.8
SSE 2094, 3.85E-05 2, 1.50E-05 7.56E-06 2.84E-06 '8.54E-07 9.9
MAX- X/Q' ' 1.42E-04. TOTAL -HOURS AROUND SITE:  383.%
SRP 2.3.4 1381, 2.45E8-04. 1.34E-04 9.87E~ 08, 5. 21R-0% 2 .05E-08 €.56E-06
SITE LIMIT 0. 0DE+00 0.00E+00 0 .00E+00 0..00E+00 0.00E+00 6.56E-06

00.5 PERCENT X/Q TO AN INODIVIDUAL 1§ LIMITING.
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Calculation No: NMPAST-01-001

b f
Constellation Rev. 2
Nuclear Services Date: Dec. 19, 2003
1USNRC COMPUTER CODE-PAVAN, VERSION 2730 'RUN"DATE: 09-03-02
JPLANT NAME: -NINE MILE POINT METEOROLOGICAL INSTRUMENTATION
-DATA PERIOD: 1/01/97 TO ~2/31/01 WIND SENSORS HEIGHT 0.7 METER
TYPE -OF RELEASE: GROIND LEVEL RELEASE "DELTA-T HEIGHTS: 51.2 METER

‘SOURCE OF DATA: .JOINT FREQUENCY DISTRIBUTION REPORT (JFD) NINE MILE POINT NUCLEAR STATION
COMMENTS: NINE MILE POINT UNIT- 2 COMBINED RADWASTE/REACTCR BUILDING VENT TO EA3/LPZ
PROGRAM: PAVAN, 10/7%, 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

0 RELATIVE CONCINTRATION (X/Q) VALUES (SEC/CUBIC METER)
VERSUS HOURS PER YEAR MAX
_ AVERAGING . TIME | 0-2°HR X/Q IS
DOWNWIND DISTANCE EXCEEDED
"SBCTOR  {METERS) 0-2 HOURS 0-8 HCURS 8-2¢ HOURS 1-4 .DAYS 4-30 DAYS ANNUAL AVERAGE IN .SECTOR
s 6116, 1.30€-05 5. '90E-06 3.98E-06 1.69E-06 4 .82E-07 1:03E-07 14.3
ssw 6116, 132E-05 6.13E~06 4. 18E-06 1.79E-06 5.37E-07 1.23E-07 3921
8w 6116, 1.61E-08 8.15E-06 5.47E-06 -2.30E=06 6.66E-07 1.46E-07 19.7
waw 6116, 2.07E-05 8.92E-06 5.E6E-06 2.36E-06 6.378-07 1.29E-07 24..1
W 6116, 2.74E~0S 1.17E-05 7 . £1E-06 3.02E-06 T.59E-07 1.578-07 3041
W 6116, 2.76E~05 L.18E-0S 7.72E-06 J3.07E-06, 8.198-07 1.63E-07 26.8
NW 6116 2.54E-05 1.017E-0S 7. E9E-06 "3.39E-06 1.ClE-06 2.29E-07 20.5
NNW. 6116. 2.92E-05 1. 34E0S $.C3E-06 3. B6E-06 1.14E-06: 2. 5TE-07 23. 1
N §116. 2.78E-05, L27B-0S 8..59E-06 3.67E-06 1, C8E-06 7.438-07° 27
NNE 6116 3.03E~08 1 33B~05 8.60E-06 3.60E-06 . 9.88E-07 7.08E~07 27. 9
NE §116.. 3. 858-05 L.66B-05 1.09E-05 4.39E-06 1. 19E-06 3.408-07 439
ENE 6116... 3.71B-0% ~.67B=05 1.712B-05 4.68E-06 1.35E-06 2.93E-07 40..6
E 6116 . 2. 31E-0S. 2..07B~05 7.28E-06 3.16E-06 ‘9 E6E-07 2.21E-07 24.2
ESE 6116, 1.58E-05. 7.32B-06 4.98E-06. 2.16E-06 6.50E-07 1.50E-07 19.7
SE 6116, 9.24E-06 4.368-06 2./99B-06 1.32E-06 4.11E-07 '9.80E-08 12.8
$SE 6116 1.10E-05 5.06B-06 3.42E-06 1.47E-06 4.35E-07 ‘9. 83E-08 13.€
MAX X/Q 3.85E-0S TOTAL HOURS. AROUND. SITE: 761.€
SRP 2.3.4 6116. '§.998-08 2. 13E~08 1..40E-05 5.5SE-06 1.48E-06 2.93E-07
SITE LIMIT 3.58E-05 1.62E-05 1.09E-05 4.53E-06. ‘1.33E-06 ‘2.93E-07

OTHR FIVE-PERCENT-FOR-THE-ENTIRE-SITE X/Q TS LIMITING.
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bzichre b RN, 1.
Cansteilaiﬁan . Calculation No: NMPAST‘(I)'\LS?;
Nuclear Services Date: Déc. 19, 2003

Appendix C - Listing of Files on DATA CD-ROM for Calculation NMPAST-01-001
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Constellation
Nuclear Services

HzichTre-é 48

Calculation No: NMPAST-01-001
Rev. 2
Date: Dec. 19, 2003

Note: This directory listing does.not include the calcu!ation document, cover page and review
checklist files.

Directory.of D:\

08/05/2002
08/23/2002

11:04
11:15

“AM,

AM

Directory of D:\0.5%

12/19/2003
12/1%9/2003
0872972002

08/28/2002

09/06/2002
08/28/2002
12/15/2003

08/28/2002
08/28/2002

08/2872002

12/;3/2003
08/28/2002-

'12/19/2003
08728/2002
09/06/2002

0872872002
08/28/2002'

08/28/2002
08/28/2002

12/19/2003
08/28/2002

08/28/2002
£8/28/2002
08/28/2002

09/06/2002

08/28/2002
:08728/2002
68/28/2002
08/28/2002
08/28/2002

05:00
05:00

C8:34.
07:54.
10:03
07:56,°

0L:55

08:10-

08:14
08315

03:48
08:18:7

03:43
08:21
10:40

08:23
08:25°

08:3%
08:35
01:55
0837

08:39

08:40
08:42
10:53
08:28
08:29
08:30

08:31

0833

PM
M
aAM

M

AM
PM
BM
PM
PM
BM
PM
PM
PM
PM
aM
BM
PM
PM
PM
PM
M
M

PM

PM

AM.

PM
PM
b
bM
BM

<DIR>
<DIR>

28 Fileds)

20,992 Terrain Helght Estimates.xls
58,368 Revised NMP som JFD 1997-2001 for CNS.do¢

331,264
332,268
331, ?64
331,264
332,288
331,776
331,264
329,748

333,312
331,264,

330,752

332,288,
332,288
332,288
331 264

332,288

331,264
332,288

332,248
332,800
332,288

331,264

332,288
331,776
331,776
331,264
331,264
329,728

Sector Dependent Calculations

Ul Main Stack to EAB E.xla
Ul Main Stack to EAB - ESE.xYd
U1 Main Stack to EAB - SE.xls

Ul ‘Main
Ul Main
Ul Main

Stack to EAB - SSW.x1s
Stack. to LPZ - E.xls
Stack. to LPZ - ESE:x1ls

Ul'Main Stack to LPZ - SW.xls

UL Main stack.to LPZ - WSW.x1s

Ul Reactor BLDG Blowout Panel to EAB - E.xls

Ul.Reactor BLDG Blowout Panel to EAB - SW.xla-

Ul Reactor BLDG Blowout Panel to BAB - WSW.xls

Ul . Reactor BLDG Blowout Panel to LPZ - SE.xls

Ul ‘Reactor BLDG Blowout Panel to LPZ - SSE.xls

Ul Reagtor BLDG Blowout Panel to LPZ - SSW.xLs

Ul Reactor.BLDG Blowout. Panel to LPZ > SW.xls

U2 Combined Radwaste and Reactor BLDG Vent.to EAB - SSE.xls
Uz Combined Radwaste and Reactor BLDG Vent to EAB - SW.xls
U2 Combined Radwaste and Reactor BLDG Vent to:EAB ~ WSW.xls
U2 Combined Radwaste apnd Reactor RLDE Vent. £o-LbZ- - SE.xls
u2 Combined Radwaste and Reactor BLDG.vent to LPZ - SSE.xls
U2 Combined Radwaste and Réactor BLDG Vent. td-LPZ - SSW.xls
U2 Combined Radwaste and Reactor BLDG Vent to. LPZ - SW:xls
U2-Main Stack to LPZ - ESE:xis

U2 Main

Stack to LPZ - §.x1s

U2.Main Stack to LPZ --SE.xls
U2 Main Stack'to.LPZ - S8E.xls

U2 Main
) R U2 Main
9,287,168 bytes

Directory of D:\5% ‘Site Lifit Calculations

12/19/2003
12/19/2003
12/19/2003
12/19/2003
12/19/2003
12/19/2003
12/19/2003
12/19/2003
12/19/2003
12/19/2003

04:32
04.:32

04:21

04:32

04119

04:19

09;20

04:20
04.:20

04120

vy
M
™M
PM
BM
M

0

M

PM,

BM

<DIR>’

<DIR>

8 FPile(s}

‘Directory of D:\Input Files

11/18/2003
'11/18/2003
08/26/2002
08/26/20073
08/26/2092
09/03/2002
08/26/2002
68/26/2002

‘02:24°

02:24
10:04
10:04

10:.04.
09:44:
10:04

10304

pM
oM

EXERER

<DIR>
<DIR>

3, soa i56
16,384
359,936
367,616
354 304
355,840
372,736
369,664

Stack to LPZ ~ SW.xls
Stack to LPZ - WSW.xls

5% Envelopes.xls
Intermediate Time Calculatlons xls

Unit
Unit

1
Unit 1
2
2
2

Unit
Unit

Unit -

1

5,799,936 bytes

7,913
7,441
7,482
7,913
7.442
7,444

unit
Unit
Unit
Unit

Unit -

Unit

Main Stack ‘to EAB.xlg

Main Stack: to LPZ.xls

Reactor BLDG Blowout Panel. to EAB.xls
Combined Radwaste and Reactor BLDG Vent to EAB.X1s
Main Stack to EAB.xls

‘Main Stack to LPZ.xls

Main Scack to EAB and LPZ. inp

Reactor Bldg Blowout Panel to EAB‘and LPZ.inp
Turbine Bldg Blowout Panel to EAB and LPZ. inp
Main Stack to EAB and ‘LPZ.inp

Main Steam Tunnel .to EAB and LPZ.inp

Post Accxdent Samp to .EAB and LPZ.inp
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o |

08/26/2002
08/26/2002

10:04

-AM

10:04 AM

8 -File(s)

Constellation
Nuclear Services

7,450
7,448

HachTre-bd

‘Init 2 Reactor Bldg to EAB and LPZ.inp

Unit 2 Stby Gas Bldg to EAB and LPZ.inp

60,492 bytes.

Directory ot.p;\Mﬁximum‘StackuxﬁiDistance

11/18/2003
11/18/2003

11/18/2003:

11/18/2603

Directory- of ‘D:\Maximum Stack

11/18/2003
11/18/2003

08/27/3003

08/27/2002
08/27/2002
08/27/2002
08/27/2002
0872772002
08/27/2002

08/27/2002
08/27/.2002
‘08/27/2002
08/27/2002

08/27/2002

.08/27/2002:
08/27/2002
08/27/2002:

08/27/2002

08/27/2002

08/27/2002

108/22/2002
‘08/2%7/2002.

08/27/2002

08/27/2002
08/27/2002
0B/27/2002
08/27/2002
08/27/2002
08/27/2002
08/27/2002
08/27/20602
08727/2002

Directoxy

11/18/2003
11/18/2003

08/27/2002
08/2772002

08/27/2002

08/27/2002

08/27/2002

08/27/2002

08/27/2002
08/27/2002
08/27/2002
08/27/2002
08/27/2002
08/27/2002
08/27/2002
08/27/2002
08/27/2002
08/277/2002

02:24
02:24
02:24
02:24

0 File({s)}

GZ:24
02:24
63:10
83:10
03:20
Q3:20

83:10 1

93:20

04:51,
30 ‘Filedls)

M

.PM
.PM

PM

PM
PM
PM

. PM

PM
BM

<DIR>
<DIR>
<DIR>
<DIR>

<DIR>
<DIR>

uait 1
Unit 2

‘0 bytes

XQ- Distance\Unit 1

Fe933

7:913
602,588

598,239
7,913

604,359
- 7,913
605,411

7,913,
609,658

7,913
615,621
7,913
597,141
7,913
596,977
7,813
596,679
7,913
615,867
7,913
585,555
7,913

617,663

7,913
597,491
7,913
602,625
224
129,536

100 and 250.inp
1600 and 1250.inp
1000AN~1,out
100AND~1 . Gut

1500 and 1750.inp
1500AN-~1.0ut '
2000 and 2500.inp
2000AN~1.out

3000 and 3500.inp
3000AN~1 .out

4500 and $000.inp
4500AN=1.00E
500" and 750.inp
SQ00AND~1,0ut
510 and 535.3inp
510AND~1.out

5235 and 550.inp.
525AND~1..6it

5500 and 6000, inp
550:0AN-~1.Cut

600 and 650.inp
600AND~1 .out

6500 and 7000.inp
6500AN~1 . sul

700 and 850.1inp
700AND~1 ‘out
8000 and 9000.inp
8000AN-1.0ut
run_unitl.bat .
Unitl Max -Stack XQ (Scoping).xls

8,696,456 bytes

of Di\Maxiimum .Stack XQ Distance\Unit 2

02:24

02:24

02:46
02:48,
03:21

03:21

D2:49

03:21

02353

PM
M
PM
PM
PM
PM
M

M.

PM

<DIR>
<DIR>

7,913
7,913
602,399
597,84 L
7,913
605,037
7,913
606,903
7,913
510,393
7,913
613,827
7,913
597,739
7,913
597,841

100 and 250.inp
1000 and 1250.inp
1000AN~1.0ut
100AND~1:0ut

1500 and 1750.inp
1500AN-1 . out

2000 ‘and' 2500 inp
2000AN~1.0ut

3000 and 3500.inp
3000AN~1.0ut

4500 ‘and 5000.1inp
450 0AN~1 . out

500 and 750.inp

500AND~1-out
$10 and 535.inp
510AND~1. 0out
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Constellation
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08/27/2002 02:59 PM 7,913
08/27/2002 03:21 PM 598,435
08/27/2002 03:00 BM 7,913
08/27/2002 03:21 PM 616,055
08/27/2002° 03:02 PM 7,813
08/27/2002 03:21 FM 598,117
08/27/2002. 03:02 PM 7,913:
08/27/2002 03:21 BM 617,883,
08/27/2002 03:03 -PM 7,913
08/27/2002 0321 PM 597,689
08/27/2002 03:04 FM 7,913
08/27/2002. 03:21 PM 607,754
08/27/2002 02:07 PM 224
08/27/2002 05:5% PM 130,048
B T 30 rile(s)

Directory of D:\Qutput Files

11/18/2003
11/18/2003

09/03/2002:
ugfus 200z
09/03/2002

09/02/2002

09/0372002
09/03/2002:

03703/2002
0970372002

02:24
02:24
09:58
Q9:58
09:58
09:58
09:58
09:58

069:58"
09:58-
8 File(s}

PM

EERRERERR

<DIR>
<DIR>

H2leh76-00 030
'“ ' ¢ cbb Calculationr No: NMPAST-01-001
Rev. 2

Date: Dec. 19, 2003

525 and 550.inp
525AND~1. out

5500 and 6000.inp
5500AN~1 . out

600. and 650.inp
GOOAND~1 .out

6500 and 7000.inp
6500AN~T .out

700" and 850.inp
700AND 1 . out

8000 and $000.inp
8000AN-1.0UL

run unitz.bat
Unit 2 Max Stack XQ (Scoping}-xls

8,708,967 bytes

609,633

571812
571,812

612,897
571,256

571,256
571,256

571,256

UNITIM~1.out
UNITIR~Y.Cub
UNITlT~1.ou;

UNIT2M~1 . dut

UNIT2M~2.out
UNIT2P~1.o0lt
UNIT2R~1.out
UNIT2§+1.out

4,651,184 bytes
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Calculation Cover Sheet

»CalculatiOn'ﬁNo. NMP. ALS’I‘-O2-OGL ‘Rev. 2 No.ofPages 37
Teclmxcal Sum)ort Centerand Umts 1 and2Control Room for All Releases
Rev.0 Name _ Signatwre Date
“Prepared By " Shane Gardner o
Checked By | James Heffner

Approved By ‘Tara Neider

Revii  [Namc [ Sigmatwe | Dale
Prepared By | Shane Gardner o ' )
| Checked By . | James Heffnér
‘| ‘Approved By “Tara Neider |

‘Description of Chzmges ‘

‘This calculation revision is in response to the availability of revised meteorological data.
from NMP. This revision mcorpoxates the results of the revised meteorological data into

+| the body of the calculation, i.¢. the X/Q results in Tablés 3.3.3 and 3.3:4 have been
: rccalculatcd with the new meteorological data. Also, this revision adds the calculation:of _

X/Q values at the Unit 1 Technical Support Center. This revision further includes
changes'to.resolve minor editorial issues.

| Affected Pages: Calenlation Cover Sheet (Title); all pages thereafter

Rev. 2 o Name. ~ ~ ' Signature " | Date
Prepared By | ShaneGardner |, .4 L_‘ Q .}W\/\-— i /z2{ o3
| Checked By David Matchick 1 e/30/03
Approved By | Larry Smith L /2/:3/‘ /o3,
Desc'ziption._of Changes t T

The Puipose. of this revision is to respond to comments madc in a third party review perfomed by NISYS
Corp.at the request of NMPNS. Several comrnents were made nd the reader is referred to the NISYS.
Jotimient NISY S<1169:-DVOO /RO for more detail. .CNS and NMPNS dgrewd o s plass (o resolve 2.

selection of the NISYS comments {ses CNS-03-218, 9/24/03 and elecu'amc correspondence from Timothy

M. Kurz 10 ‘Shanc Gardner, Novemiber 6, 2003, “Re: CNS Commcnts on NISYS Review of X/Q

Calculations™). CN; $-03:218 pmvxdcs a description rt;gardmg how.the comaments were addresséd.and
provides the basis for i inoorporating the comments into this caleulstion. More spocifically, the following -

comimients were addressed:
1. NISYS
| Commaent.
No. Descnpnon Aﬁecwd.Pagc(s)
" 3a include & seale drawing (compass “ro;e”) Appendix A
b, -~ statement documenting conformance to Safety Gmde 23 4 26 (Refs. 29 &30)
128 first part only; justification of assxnnpuons v 8-10

CNS QA Form: QA-3.2.1, Rev. O




oy,

Hzichne-oob

ey mwmcx conversions fom Bnglish to motnc umts ' '6,‘8, 16-19,22:24
-$a add a detailed listing of files on CD be pmwdcd Appendix D

“Only comment 4a.impacted the results of the calculatxon. “This comment changed building wake area input
“parameéters for several ofthe ARCON% oomp\mrnms and thereforé impacted the X/Q estimates. The
-revised results were compared agamst the previons results from revision 1 of this calculation. Itwas
determined that ihe previous revision 1 restits were conservative and bounding with respect to the revised |
results. ‘Most of the changes in the X/Q values occurred for X/Qs atthe Unit 1 Control Room inteke. The.

following is a catalogus of the changes In thi X/Q values:

Release Poimt: Receptor Point Aversge Change in X/Q (%),
Unit | Reactor Bidg. Unit 1 Control Rourn 4.1
“Unit 1 Turbine Bidg, Unit 1. Control Room -2.6
Unit + Main Stack Unit 1 Control Room ~114
‘Unit 2 Combined Radwaste/Rx Vént Unit ) Control Room 44
Lnit 2 PASS Pane! - Upit 1 Controf Room -13
Unit 2.SGTS Bidg. Unit 1 Control Room 0.6
Unit-2 Main Steanmy Tuntiel Uit 1 Control Roon 09
" Unit 2 Main. Stack Unit'} Control Room 338
" Unit 2 Main Stack Unit '+ "Fech. Suppont Center 03
Unit2 PASS Panel Unit 2 Control Room 02
‘Unit2 SGTS Bidg. Uit 2 Control Room -0:1
Upit 2 Main-Stack Unit 2 Co;nrol ‘Room 03

| Tn addition to the changes indicdted above, the celculation was further revised to incorporate mingr
-editorial changes.

' Affectedl’ages Calculation Cover Sheet (Litle); all pgges ﬂiéxgaﬁcr '

CNS QA Form: 0A-3.2, Rev. ©
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1. Objective

The purpose of th:s calcuiahon is to determine conservative estimates.of: atmospheric
dispersion: coefficients (X/Q) for the Niné Mile Point Unit1 and 2- Nuclear Station control room
air intakes for release pom’tsdefme_d herein.

2. Background

Nine Mile Point.Nuclear Station (NMP) has requested the services of Constellation Nuclear
Services (CNS) to evaluate and update offsite and control room atmospheric d;spersmn
coefficients for Units 1 and 2. The atmospheric dispersion.coefficients (X/Q) are needed for a
scoping study to determine the feasibility of the use of Alternative Source Term (AST)
methodology for the determination of design basis accident dose consequences and can be
-applied to other calculations which determine radiation:dose consequences atthe Unit 1 and 2
Control Rooms.

‘2.1. Applicable Regulations and Commitments

This-calculation employsthe ARCON96 computer code (Ref. 2) to calculate X/Q values. The
Regulatory Guides (RG) 1.145 (Ref. 3) and 1.183 (Ref. 4) are utilized to perform the analyses
herein. Other regulatory guidance on atmospheric relative concentrations for Control Room
radiological habitability assessments (Ref. 5) has been lmplemented as necessary. The
regulatory guidance for analyses associated with the use of AST is found in RG 1.183 (Ref. 4).
Meteorological data are hourly averages obtained from NMP Joint Frequency Distribution
Report (JFD)(Ref. 29) and the analysis conforms to the requirements of R.G. 1.23 (Ref.30).

3. Methodology

Recently. published guidance: (Ref 4 and 5) has outlined acceptable procedures for calculation
of X/Q values with the computer code system ARCON96. ARCONI6 employs a straight-line
Gaussian dispersion model to calculate X/Q values based on’hourly meteorological data. The.
X/Q values-calculated are hourly, normalized concentrations, These values are then averaged
to provide X/Q values for time. periods ranging from 0 to 720 hours. A more complete
discussion, mcludlng details on the methods, input guide and programmer’s guide, are
provided in the user's guide (Ref. 2).

The ARCON96 computer code was utilized to calculate conservative estimates of the X/Q
values for all réleases to each of the NMP-Unit 1 and 2 Control Room intakes and the Unit 1
Technical Support Center. The recently published guidance (Ref. 5) was reviewed and used
as appropriate. Moreover, the details pertaining to the use of ground level, vent.and stack
releases, calculation of building wake correction factors, appropriate ARCON96 default input
and the use of diffuse area sources were considered for inclusion.
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4. Computer Hardware/Software Usage
4.1. Description of Hardware Used

All computer calculations were performed-on Windows® 98 and Windows® 2000 personal
computers. The computer identification of the.PCs used are CNS-115 and CNS-112,

4.2. Description of Software Used

The ARCON96 computer code system was used to calculate control room X/Q values.
ARCONZ36 is an NRC affiliated computer code which implements a straight-line- Gaussian
dispersion model to estimate downwind X/Q values. The X/Q values are determined from
hourly meteoroioglcal data. ARCONO6 has the capability to calculate ground-level, vent or
stack release scenarios. A.complete description of the code, mciudmg its capabilities,
technical basis and pregrammer's guide can be found'in the user's guide (Ref. 2).

Microsoft® Excel® was. utilized to calculate distances and directions for release/intake
scenarios not readily available by reference:

4.2.1. Software Verification

ARCONGS6 has been verified and validated (Ref. 6) in accordance with Quality Assurance
procedures (Ref. 7). Microsoft® Excel® is classified as Category 3 Software per section 3.2.3
of the CNS Camputer Code Verification 3.5 (Ref. 7) and does not requ:re initial verification.
The results obtained from use of Microsoft® Excel® were verified in‘the same manner as
technical reports (Ref. 7).

5. Inputs
5.1. Meteorological Input

1. Upperlevel wind measurement height = 199’ = 60.66 meters (Ref. 8).

2. Lower level wind measurement height = 31''=-9.45 meters (Ref. 8).

3. Meteorological input data provided:in ARCONS6 MET file “NMP 1997-2001 ARCON96
Rev 1.txt” (Ref. 27). This data is a revision to previously used data (Ref. 9). This file
has been renamied "NMP_R1.MET” and is included on the attached disk.

5.2. Release/Intake Distances and Directions
Distances and sector bearings for the various releases for both Units 1 and 2 are provided in

seveéral previous calculations performed by Meteorological Evaluation Services (MES), Inc.
‘Table 5.2.1 surmmmarizes this input data.
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5.3. Release/Intake Elevations

Elevations for the release and intake points are.provided in various MES calculations, USAR
and drawings. Table 5.3.1 summarizes the elevations of the release and intake points. Unless
otherwise indicated, the elevations listed are.above plant:grade.

5.4. Building Dimensions Related Pertinent to Wake Area Calculations

Unit 1 Turbine Building

1. Building height above grade = 369" 3 1/2" — 261" = 108 3 1/2" = 33 meters (Ref. 10).

Unit 2 Turbine Building

1. East-west dimension = 338" = 103.02 meters (Ref, 11).
2.. North-south dimension = 140’ =.42.67 meters (Ref. 11).
3. Building height above grade = 120" = 36.58 meters (Ref. 12).

Unit 2 Reactor Building

1. Outerradius = 85’ 6" = 26.06 meters. (Ref. 13) , ’
2. Maximum wall height above grade (top of parapet) = 430' 1 1/2" - 261" = 169" 1 1/2" =
51.55 meters (Ref. 14).

Table 5.2.1. Release/lntake Distances and Directions

Release/lntake Distance | Distance ‘Sector Reference
(ft.) (m) Bearing!"

Releases to Unit-1 Control Room Intake

Unit 1 Reactor Building Blowout:Panel® / Unit 1 | 340 103.6 149° SSE | Table 1
Control Room Intake Ref. 18
Unit 1 Turbine Building Blowout Panel™ / Unit 1| 236 71:9 117°ESE | Table 1
.Control Room Intake Ref. 18
Unit 1 Main:Stack / Unit 1 Control Room Intake | 400 121.9 166° SSE | Table 1
: Ref: 18

‘Unit:2 Combined Radwaste & Reactor Building 615 187 246° WSW Page 2
Vent'/ Unit 1 Control Room ' Ref. 17
Unit:2 Main Steam Tunnel/ Unit 1 Control Room | 585 181 246° WSW | Page 2
_ Ref. 17

Unit 2 Standby Gas Treatment System Building /| 800 | 244 242° WSW | Page2
Unit 1 Control Room Ref. 17
Unit 2 Post-Accident Sampling System Panel/ | 660 201 230° sSwW Page 2
Unit 1 Control Room _ v _ Ref. 17
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Releasel/Intake Distance | Distance Sector Reference

) (m) Bearing'" ,
Unit 2 Main Stack / Unit 1 Control Room 1355 | 413 233°sw. | Page 2
Ref. 17
Releases to'Unit 1 Technical -Support Center
Unit 1 Reactor Building Blowout Panel/ Unit 1 | 343 104.5 86" ESE Table 1
Technical Support Center Ref. 18
Unit 1 Turbine Building Blowout Panel?/ Unit 1 | 328 100.0 86°E Table 1
Technical Support Center Ref. 18
Unit 1 Main Stack / Unit 1 Technical Support 330 100.6 140° SE Table 1
Center- Ref. 18
Reledses to Unit 2 Control Room Intakes
Unit 1 Main Stack/ Unit 2 Control Room West- 740 225.6 121.5° ESE | Table 1
High A _| Ref. 18
Unit 1 Main Stack 7 Unit 2 Control Room West- 720 219.5 119.5° ESE | Table 1
Low Ref. 18
Unit 1 Main Stack / Unit 2 Control Room East- 800 243.8 115° ESE | Table 1
| High Ref. 18
Unit 1 Main Stack / Unit 2 Control Room East-- 800 243.8 115° ESE | Table 1

Low Ref. 18
Unit 2-Main Stack / Unit 2 Control Room West- | 937 286 225°SW | Table 4
| High | “Ref. 16
‘Unit 2 Main'Stack./ Unit 2 Control. Room West- | 919 280 225° SW Table 4
| Low Ref. 16
Unit 2 Main Stack / Unit 2°'Control Room East- 843 257 202.5° SSW | Table 4
High . , Ref. 16
Unit 2 Main-Stack / Unit 2 Control'Room East-- 846 258 202.5°SSW | Table 4
| Low ‘Ref. 16

Notes

| 1. Sector bearing in-degree is measured relative to true north.
2. Distarnice.and directions from midpoint:of blowout panel.
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‘Table 5.3.1. Release/lntake Elevations
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Point of Interest Elevation | Elevation Reference
. {ft) , (m) ’
Unit 1 Main Stack 1350 106.7 | Page 11-35, Ref. 15
Unit 1 Reactor Building Blowout Panel”' 178.9 24.0 Ref. 10
Unit 1 Turbine Building Blowout Panel!” 72.4 22.1 Ref. 10
Unit 2 Main Stack 429 130.8 Table. 1, Ref. 16
Unit.2 Combined Radwaste & Reactor 187 157 Section 11.3.3.1,
Building Vent: Ref. 19
Unit 2 Main Steam Tunnel® 45,08 13.7 Ref. 20
Unit 2 Stand by Gas Treatment System 23.5 7.2 Ref. 21
Buﬂdlng
Unit 2 Control Room Intake West-High™! | 36 11 Ref. 22
Unit 2 Control Room Intake West-Low*” 15.5 4.7 ‘Ref. 22
| Unit 2 Control Room Intake East-High™ | 52.75 16.1 "Ref. 22
Unit 2 Control Room Intake East-Low™ 19 5.8 Ref. 22

Notes. .

1. Elevation'relative to bottom of blowout panel.

2. Elevation relative to botiom of louvered exhaust.
3, Elevation relahve to bottom of initake.

6. Assumptions

1. North-south dimension of Unit 1 Turbine Building = 116’ 5” = 35.48 meters (Ref. 23).
This assumption is taken to approximate the dimension of the Unit 1 Turbine Building
for the purposes of calculat;ng the building wake area.

2. East-west dimension of Unit 1 Turbine Building = 2x(23' 6”) + 14x20" = 327" = 99.67
‘meters. (Ref 23). This assumpt;cn is taken to approximate the dimension of the Unit 1
Turbine Building for the purposes of calculating the bu:ldmg wake-area.

3. Unit 1 Control Room intake height above grade =333’

~ 261 =72'=

21.95 meters.

(Ref. 24) Assumes the intake height is equal to roof elevation. This assumption is.
taken to-approximate the height of the intake as.it is not apparent from the references..

4. PASS Panel Vent release height-above grade =339 + 4’ {curb) — 261’

=82'=25

meters. (Ref. 25) Assumed-to include 4’ high concrete curb surrounding the vent.
location. This assumption is taken to approximate the vent release height as itis not

.apparent from the references.
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5. Unit.1 releases to Unit 1 Control room intake building wake area is consewatavely
‘@ssumed to be equal to one half of the east-west Unit 1 Turbine Generator Building
‘cross-sectional area. This assumption is to account for the compleéxity of the dense
‘building cluster-at the NMP site for which it is difficult to-accurately characterize the

building wake area. This assumption conservatively results in higher X/Q values.

6. Unit 1 releases to Unit 2 Control Room intakes building wake area is conservatively
assumed to be equal to north-south cross sectional area of the Unit 2 Turbine Bualdlng
As the building wake area is difficult to accurately characterize, this assumed area is a
best-estimate. The actual cross sectional area from the release point to the receptor
.may be slightly greater than the value determined from this assumption. Therefore, this
‘assumption conservatively results in higher X/Q values.

7. Unit 2 releases:to Unit1 Control Room intake and Unit 1 Techmcat Support Center, with
the exception of the Unit 2 Main Stack release, building wake area is conservatively
assumed to be equal to north-south cross-sectional area of the Unit 2 Turbine Bulldang
As the building wake area is difficult to.accurately characterize, this assumed area is a
best estimate. The actual cross sectional area from the release point to the receptor
may be slightly greater than the value determined from this assumption. Therefore, this
assumption conservatively results in higher X/Q-values.

8. Unit 2 Standby Gas Treatment System Building and Unit 2 Main Stack releases to Unit
2 Control Room mtakes bunld:ng wake area |s conservatwely assumed to be equai to
Unnt 2 Reacior Buﬂdmg is the dommant structure between the release point and the
receptor location. This assumption is conservative because:the actual building wake
area may be larger due to.neighboring structures.

9. Unit 2 Combined Radwaste & Reactor Building Vent.and Main Steam’ Tunne! releases

~"to Unit 2 Control room intakes building wake area is assumed to be 0.01 m? (Ref. 5) for-
a zero wake term. This assumption is made because the Combined Radwaste &
‘Reactor Building Vent and Main Steam Tunnel release points are in close. proximity to
the.intakes. In this confi iguration it is diffi cult to characterize the building wake area and
assure-a conservative X/Q-estimate. A zero wake term assumption conservatively
results in higher X/Q values.

10. Unit 2 PASS Panel Vent release to Unit'2 Control room intakes buudmg wake areais
conservatively assumed to be equai to one half of the Unit 2 Reactor Building cross-
sectional area. This assumption'is to account for the complexity of the dense building
cluster-at the NMP site for which it is difficuit to accurately:characterize the building
wake area. This assumpt:on conservatively results in higher X/Q values.

11. Unit.2 Main Stack release is-assumed to be a ground -level release as opposed to a

stack release.in ARCONS6. This assumption is' made because the NMP stacks are
generally located in close proxumlty to the site building cluster. The height of the stacks.
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configurations must:be made in order to-assume a stack release. Therefore, to alleviate
the regulatory-risk and to assure conservative X/Q estimates, this assumptlon has been
made. The X/Q results from this:assumption will bé. conservatlvely higher than those

calgulated as’ stack release.

12. Unit 1 Turbine Building Blowout panel release to Unit 1 Technical Support Center
building wake area’is conservatively assumed to be equal to-the north-south Unit 1

Turbine Building Generator Building cross-sectional area. As the. bunldnng wake area is
difficult to accurately characterize, this assumed.area is a best.estimate. The actual

cross sectional area from the release point to-the receptor may be slightly greater than
the valuie determined from this assumiption. Therefore, this assumption conservatively

results-in higher X/Q values.

13. Unit 1 Main Stack and Reactor Buuldmg Blowout Panel releases to Unit 1 Technical
Support Center bunldmg wake area is assumed to be 0.01 m? (Ref 5) for a zero-wake
term. This assumption is made because the release points are in close proximity to the
intakes. In'this conflguratlon it is difficult to characterize the building wake area. A zero

wake term assumption conservatively résults in higher X/Q values.

14. Elevation change from the mid-point of the Unit:1 Turbine Building Blowout Panel to
Uriit 1 Technical Support Ceriter is 62' or 18.9 meter (Ref 18). The elevation of the
mid-point of the Unit1 Turbine Building Blowout.Panel is. approximately. (354’ +334') /2

~ 261" =-83" according to Reference 10 . Therefore, the elevation of the Unit 1

_Technlcal Support Center is- assumed to be 83 -62' =21'=6.4m. This assumption is
taken in lieu of a clear reference showing the height of the Unit 1 Technical Support

‘Center intake structtre.

7. Calculations and Results

7.1. Release/intake Distances and Directions Calculations

Table 5.2.1 lists the distances and directions provided in the X/Q calculations performed

previously by MES. These MES calculations fail to provide the distances and sector bearings

for the following releases to the Unit 2 Control Room intakes: (1) Unit 1 Reactor Building
blowout panel, (2) Unit 1 Turbine Building blowout panel, (3) Unit 2-Main Steam Tunnel, (4)

Unit 2 Combined Radwaste & Reactor Building Vent, (5) Unit 2 PASS Panel vent and (6)

2 Standby Gas Treatment Building vent. Furthermore, the MES calculations also fail to

Unit

disclose the distances and bearings for the Unit 2 releases to the Unit 1 Technical Support

Center. The data listed in Table'5:2. 1 was used to calculate the distances and directions

for.

the above release/intake combinations by developmg a coordinate system. The Unit 2 Main

‘Stack release point was defined as the origin. Figure 7.1.1 shows a schematic depicting the

coordinate system used. The coordinate axes, x and 'y, were: respectively aligned with the

“true north” and “true east.”
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The calculations were performed using standard geometry and a Microsoft® Excel®
spreadsheet. The unknown distances and directions were calculated in- four basic steps: (1)
coordinates of the Unit 1 Control Room intake were calculated, (2) the Unit 1 Control Room
intake coordinates were used to calculate the coordinates of the six release points listed above
and also the Unit 1 Main Stack, (3) the-Unit 1 Main Stack-coordinates were used to calculate
the Unit 2 Control Room intake coordinates and (4) the coordinates of the Unit 2 Control Room
intakes and the six releases points listed above were used to calculate the distances and
directions. A procedure analogous to the above was used to calculate the distances and
directions to the Unit 1 Technical Support Center for the followmg Unit:2 releases: (1) Main
Steam Tunnel, (2) Combined Radwaste & Reactor Building Vent, (3) PASS Panel and (4)
Standby Gas Treatment System Building. The simple geometry formulatlons listed below were
implemented:

Ax=d -sin(8),
Ay =d - cos(@) and

= tan"(AX-J 8 = +180°,
, n :
where, Ax is the change in the x coordinate, Ay is the change in the y coordinate, 8 is the angle
relative to “true north,” a is the angle relative to the negative y-axis (180 degree or south) and
d is the distance between two points. Table 7.1.1 shows the coordinates calculated for the
various release/intake locations previously listed. Table 7.1.2 shows the calculated distances
and directions for various releases:to the Unit 2. Control Room iintakes. Table 7.1.3 shows the
calculated distances and directions for various releases to the Unit 1 Technical-Support
Center.
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Figure 7.1.1. Schematic of Coordinate Used In Calculating Release/Intake Distances-
o and Directions
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Table 7.1.1. Summary Table of Calculated Coordinates of Release/Intake Locations for-Units 1 and 2

l . , Coordinates’
[FROM [To | Ax () [ ay(it) [d (ft)d (m)[o(deg)| x(ft) [ y(ft) | Location
Unit 2 Main Stack |Unit 1 Control Room Intake | -1082:15] -815.46[ 1355] 413]  233[-1082.15[-815.46]Unit 1 Control Room Intake
Unit 1 Rx Bidg. Blowout Panel  [Unit 1 Control Room Intake 175:11] -291.44] 340/103.6]  149-1257 26-524.02|Unit 1 Rx Bidg. Blowout Panel
Unit T Turbine Bldg. Blowout Panel 210.28[-107.14] 236 71.9]  117]-1292.43|-708.32[Unit 1 Turbine Bldg, Blowout Panel |
Unit 2 Main Steam Tunnel -543:56] :242.01] 595] 181]  246| -538.59-573.45|Unit 2 Main Steam Tunnel
Unit 2 Combined Rx/Rw Vent -561.83] -250.14| 615 187] 246| -520.32|-565.32|Unit 2 Combined Rx/Rw Vent
Unit 2 PASS: -505.59] -424:24] 660 201] 230 -576.56/-391.22{Unit-2 PASS
Unit 2 Standby Gas -706.36| -375.58| 800] 244] 242| -375.79]-439.88[Unit 2 Standby Gas
Unit 1 Main Stack Unit 1 Control Room Intake 9677 -388.12] 400[121.9]  166[-1178.92]-427.34|0nit 1 Main Stack
Unit 1 Main Stack Unit 1 Technical Support Center 212.12]-252.79) 3301006 140| -966.80|-680.14Unit 1 Technical Support Center
Unit 1 Main Stack Unit 2 Control Room - West High 630.95( -386.65] 740/225.6] 1215 -547.97|-813.99|Unit 2 Control Room - West High
Unit 2 Control Room - West Low 626.66| -354.54| 720{219.5] 119.5| -552.26/-781.89|Unit 2 Control. Room - West Low
Unit 2 Conitrol Room - East High 725.05| -338.08] 800[:243.8 115| -453.87|-765.44|Unit 2.Control Room - East High
Unit-2 Control Room - East Low 725,05 -338.09| 800|243.8) 115/ -453:87|-765.44|Unit 2 Control Room - East Low
=
r
e
-
Qu
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&
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Table 7.1.2. ‘Summary Table of Distances and Directions for Various Releases to Unit 2 Control Room Intakes

onstellation
uclear Services

Calculation No: NMPAST-02-001
‘Revi:2
Date: December 22, 2003

l
[FROM [TO _ ~ Tax | ay gy [ d gty [ di(m) |6 (deg)
Unit 1 Rx Bldg: Blowout Panel Unit 2 Control Room -West High | 709:30| -289.97| 76628/ 233.56| 112:24
Uniit 2 Control Room - West Low | 705.00| -257.86| 750.68| 228.81| 110.09
Unit 2 Control Room - East High 803.39] -241.44] 838.88| 255.69| 106.73
Unit 2 Control Room - East Low :803.39| -241.41/.838.88 255.69| 106.73
Unit 1 Turbine Bidg. Blowout Panel  |Unit 2 Control Room - West High | 744.46 -105.67| 751,92 229.19| 98.08
Unit 2 Control Room - WestLow | 740.16| -73.57| 743.81|226.71] 95.68
Unit-2 Control Room - East High 838,58] -57.12/840.50} 256.18| 93.90
‘ Unit 2 Control Room - East Low '838.56| -57.12|840.50|256.18 93:90
Unit 2 Main-Steam Tunnel Unit'2 Control Room - West High |  -9.37] -240.54] 240.72| 73.37| 182.23
Unit 2 Conirel Rooni - West Low -13.87|-208.43| 208.88| 63.67| 183.75
Unit 2 Contrcl Room - East High 84.72/-191.98|209.85 63.96| 156.19
_ Unit.2 Contral Room - East:Low 84.72| <191.98|209.85] 63.96| 156.19
Unit 2 Combined Rx/Rw Vent Unit.2 Contrel Room - West High -27.85| -248.67|.250.21| 76.26| 186.34
Unit 2 Cenitrol Room - West Low -31.94]-216.57|218.91| 66.72| 188.39
Unit.2 Control Room - East'High 66.45) -200.12| 210:86| 64.27| 161.63
Unit 2 Control Room - East Low 66.45] -200.12| 210.86| 84.27| 161.63
Unit 2 PASS Unit.2 Control Room - West High | 28.60| -422.77|423.74] 129,15] 176.13
Uniit 2 Control Room - WestLow | 24.30]<390.67{ 391.42| 119.31| 176.44
Unit 2 Control Room - East High | 122.69| -374.22|393.81] 120.03| 161.85
Unit 2 Control Room - East Low 122.69] -374.22| 393.81] 120.03| 161.85
Unit 2 Standby Gas Unit 2 Control Room -West High | -172.17| -374.11| 411.83] 12552 204.71
Unit 2 Cortrol Room-- West Low | -176.47] -342.00| 384.85{ 117.30| 207.29
Unit 2 Coritrol Room - East High- -78.08] -325.55| 334.79| 102.04| 193,49
Unit 2 Control Room - East Low | -78.08|-325.55| 334.79] 102.04| 193.49
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Table 7.1.3.. Summary Table of Distances and Directions of Unit 2 Releases to the Unit 1 Technical Support

Calculation No: NMPAST-02-001

Center

‘Rev. 2

Date: December 22, 2003

FROM To L Ax(ft) | Ay (f) [ d(ft) | d (m) [6(deq)
Unit 2 Main Steam Tunnel Unit 1 Technical Support Center -428.21| -106.68| 441.30] 134.51] 256.01|
Linit 2 Combined Rx/Rw Vent Uh_it‘1 Technical Support Center -446.48) -114.82] 461.01| 140.51| 255.58]
Unit 2 PASS Unit4 Technical Support Center -390.24] -288.92| 485.55| 148.00| 233.49|
Unit 2 Standby Gas Unit 1 Technical Support Ceriter -591.01| -240.25] 637.97| 194.45] 247.88|
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7.2. Building Wake Areas

Due to the:complexity of the geometry of the: structural buildings. for both Units 1 and 2,
conservative building wake areas were calculated. The conservative assum ptions: taken to
calculate the wake areas are stated in 5 through 10, 12 and 13 of Section 6.1. The
calculations for-determining building wake areas are as follows:

Unit 1 Releases to Unit 1 Control Room Intake

Per assumption 5 of Section 6.1, the contributing building area is conservatively assumed to
be one half of the east-west cross-sectional area of the Unit 1 Turbine Generator Building.

Effective Height of Unit 1 Turbine Generator Building = Height of Generator Building — Height
of Unit 1 Control Room Intake =33 m-21.95m=11m.

One half east-west length of Uit 1 Turbine Generator Building = 0.5 x 99.67 m = 49.8m

Wake Area for All Unit 1 Releasés to Unit 1 Control Room intake = 11 m x 49.8 m = 550 m*

Unit 1 Releases to Unit 2 Control Room Intakes

Per assumption 6 of Section 6.1, the contributing building area is conservatively assumed to
be the north-south cross-sectional area of the Unit 2 Turbine Building. The height of the
intakes is assumed to be the maximum of all four Control Room intakes.

Effective height of Unit 2 Turbine Building = Height of Turbine Building — Max Height of Control
Room Intakes = 36.58 m — 16.1 m=20.4 m.

North-south length-of Unit 2 Turbine B‘uilding =4267m

Wake Area for All Unit 1 Releases to Unit-2 Control Room Intakes = 20.4 m x 42.67 m =
870 m*® m*

Unit 2 Releases to Unit 1 Control Room Intakes (Excluding Unit 2 Main Stack Release)

Per assumption 7 of Section 6.1, the contributing building area is conservatively assumed to
be the north-south cross-sectional area of the Unit 2 Turbine Building.

Effective height of Unit 2 Turbine Building = Height of Turbine Building — Height of Unit 1
Control Room Intake = 36.58 m— 21.95m= 14.6 m

North-south length of Unit 2 Turbine Building = 42.67 m
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Wake Area for All Unit 2 Releases' { Excludinq Unit 2 Main. Stack) to Unit 1 Control Room
lntakes =146 mx42.67 m= 623 m*

Unit2 Releases to Unit.1 Technical Support Center’ {Excluding Unit 2 Main Stack
Release)

Per assumption 7 of Section 6.1, the contributing bu:ldmg area is conservatively assumed to
be the north-south cross-sectional area of the Unit 2 Turbine Building.

Effective height of Unit 2 Turbine Building = Height of Turbine Building — Height of Unit 1
Technical Support.-Center= 36.58 m—6.4m=30.18 m

North-south length of Unit 2 Turbine Building = 42.67 m

Wake Area for All Unit 2 Releases:( Excludinq Unlt 2 Main Stack) to Unit 1 Technical Support
Center = 30.18 m x 42, 67 m= 1287 m*

Unit 2 Main Stack Release to Unit1 Control Room Intake

The Unit 2 Main Stack displacement from the Unit 2 Reactor and Turbine building i is sufficient:
such that the building wake area for the Unit 2 Main Stack to the Unit. 1 Control Room intake.
includes both the entire area of the Unit 2 Reactor Building and the north-south cross-sectional
area of the Unit-2 Turbine Buuldmg

Effective height of Unit 2 Turbine Buﬂdmg Height of Turbine Building — Height of Unit 1
Control Room Intake =36.58 m—= 21.95m=146m

;Effectuve height of Unit 2 Reactor Building = Helght of Reactor Buﬂdmg Height.of Unit 1
Control Room Intake = 51.55 m-21.85m.= 206 m

North-south length of Unit 2 Turbine Building = 42.67 m
Diameter of Unit 2 Reactor Building = 2x 26.06 m = 52.1m

Wake Area of Unit 2 Turbine Building = 14.6 m x 42.67 m = 623 m?
‘Wake Area of Unit2 Reactor Building = 29.6 m x 52.1 m = 1542 m?

Wake Area for Unit 2 Main Stack Release to Unit 1 Control Room Intake = 623 m® + 1542 m?
2165 m*” m*

Unit 2 Main Stack Release to Unit 1 Technical Support Center

The Unit 2 Main Stack displacement from‘the Unit 2 Reactor and Turbine: building is sufficient
such that the building wake area for the Unit 2 Main Stack to the Unit 1 Technical Support
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Center includes both the entire area of the Unit 2 Reactor: Bu:!dmg and the north-south cross-
sectional area of the Unit 2 Turbine Building.

Effective helght of Unit 2 Turbine’ Buﬂdmg Height of Turbine Building — Height.of Unit 1
Technical- Support Center = 36.58 m—6.4m = 30.18 m

Effective helght of Unit 2 Reactor Building = Height of Reactor Bunldmg Height of Unit 1
Technical Support Ceriter = 51.55m—-6.4 m =45.15m

North-south length of Unit 2 Turbine Building = 42.67 m

Diameter of Unit 2 Reactor Building = 2 x 26.06 m =52.12 m

Wake Area of Unit 2 Turbine Building =30.18 mx 42.67 m = 1287 m
‘Wake Area of Unit 2 Reactor Building = 45.15 m x 52.12 m = 2353 m?

‘Wake Area for Unit:2 Main Stack Release to Unit 1 Control- Room Intake = 1287 m? + 2353 | m?

‘Wake Area for Unit 2 Standby Gas System Building and Unit 2 Main. Stack Releases to Unit 2
Control Room Intakes = 354 m x'52.1 m = 1844 m

= 3639 m*

Unit 2 Standby Gas System Building and Unit 2 Main Stack Releases to Unit 2 Control
Room Intakes

Per assumptions 8 of Section 6.1, the contributing building area is conservatively assumed to

be the cross-sectional area of the Unit 2 Reactor Building. The height of the intakes is
-assumed to be the maximum:of all four Control Room intakes.

Effective height-of Unit 2 Reactor Building = Height of Turbine Building — Max. Height of Control
‘Room Intakes = 51.55 m—16.1 m =354 m

Diameter of Unit 2 Reactor Building=2x26.06 m=521m .

Unit 2 PASS Panel Vent Release to Unit 2 Control Room Intakes

Per assumption 10 of Section 8.1, the contributing building area is conservatively assumed to
be one half the cross-sectional area of the Unit 2 Reactor Building. The height of the intakes is

assumed to be the maximum of all four Control Room intakes:

Effective height of Unit 2 Reactor Building = Height of Reactor Building — Max Helght of Control
Room Intakes = 51.55m — 16.1 m = 354 m

Diameter of Unit 2 Reactor Building =2 x26.06 m=52.1 m
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Wake Area for Unit 2 PASS Panel Vent Release to Unit 2 Control Room Intakes = 0.5 x 35.4
m*x52.1 m =922 m* |

Unit 1’ Turbine Building Blowout Panel Release to Unit 1 Technical Support Center

Per assumption 12 of Section 6.1, the:contributing building area is conservatively assumed to
be the north-south cross-séctional area of the Unit 1 Turbine Building. .

Effective Height of Unit 1 Turbine Generator Building = Height of Turbine Building — Height of
Unit 1 Technical Support Center= 33 m— 6.4 m = 26.6 m.

North-south Length of the Unit 1 Turbine Building = 35.48 m

Wake Area for'Unit 1 Turbine Building Blowout Panel Release to Unit 1 Technical Support
Center=26.6 mx3548m=943 m

Table 7:2.1 summarizes thee building wake areas. calculated above.

Table 7.2.1. Calculated Building Wake Areas

Release _Intake Area {m°)
| Unit 1= All Unit 1 CR. 550
| Unit'1 — Main Stack Unit 1 TSC 0.01 1
| Unit 1 -~ Reactor Building Blowout Panel ,
| Unit 1 -~ Turbine Building Blowout Panel Unit:1 TSC | 943
Unit 4 = All Unit 2 CR — All | 870
Unit 2 ~ All Except Main Stack . Unit 1. CR 623
| Unit 2 — All Except Main Stack Unit1 TSC 1287
Unit 2 —~ Main Stack. Unit1 CR 2165
Unit 2 ~ Main Stack. Unit1 TSC 3639
Unit 2 - Standby Gas Buiilding Unit2 CR-All | 1844
Unit 2 ~ Main'Stack:
Unit 2 ~ PASS Panel Vent ‘Unit2 CR-AIll | 922
1 .Unit 2 ~ Combined Radwaste/Reactor Building Vent Unit2 CR—All [ 0.01T1
1 Unit 2 ~ Main Steam Tunnel

1. In accordance with assumptions 9.and 13 of section 6.1..
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7.3. X/QValues

The ARCONSS input is compnsed of releasefintake specific data and some default mput
parameters. The ARCONGS6 user's guide (Ref. 2) provides the details of the default input data.
All releases have been treated as ground-level releases, including both stack releases.
Regulatory guidance (Ref 5) suggests the use of stack release mode in ARCON96 when the:
release point is greater than 2.5 times' the height of adjacent buildings. Following this
specification the Unit 1 stack release is clearly considered a ground-level release. The Unit 2
Main Stack is-only shghtly greater:then 2.5 times the Unit 2 Reactor Building. Since:this
guidance (Ref. 5) suggests that ARCONS6 can calculate non-conservative X/Q values in'stack
release mode and given the consideration that the Unit 2 Main Stack is very close to 2.5 times
the Unit 2 Reactor Building height, the mode of release provided in the ARCONS6 for all Unit 2
Stack releases is gmund -level. This is consistent with assumption 11 above in Section 6.

The diffuse area source as described in‘the regulatory guidance (Ref. 5) was also considered
for the Unit 1 Turbine Building and’ Reactor: Building blowout panel release scenarios.
ARCONGS6 runs were performed using the diffuse:area source input for ARCONS6 (as
described in Ref. 5). The results suggest that the values calculated with the diffuse area
source are slightly less.conservative than the values calculated by considering the blowout:
panels as a finite point. Therefore, no diffuse area sources have been implemented in the
ARCONGG runs.

ARCONGS requires the-direction data for each release/receptor to be.input as the: direction
from the intake to the release.. To this point, the directions listed above in Tables 5.2.1 and
7.1.2 were inverted by 180 degrees. The final distances and directions are provided in Table
7.3.1.

The input common to all runs is comprised mainly of default data. The regulatory guidance
(Ref. 5)also provides guidance on values of default input data. The values specified in the
regulatory guidance (Ref. 5) were used instead of those provided in the ARCON96 user’s
manual (Ref. 2). Table 7.3.2 lists.the ARCONS6 common or default input that was used and
the reference for that.input data.

A representative input file is included in Appendlx A. Due to the number of computerruns:
performed the input-and output files have been provided on the enclosed CD. Appendix C
provides a list.of computer runs and Appendix D provides a listing of all files on the enclosed
CD.

Table 7.3.3-1 provides tabular results of the X/Q values for all releasesto-the Unit.1 Control
Room and Table 7.3.3-2 provides results of the X/Q values for all releases to the Unit 1
Technical Support Center. Table 7.3.4 provides tabular results of the X/Q values for all
releases to the Unit 2 Control Room.

The results presented in Tables7.3.3-1 through 7.3.4 are based on revised meteorological
‘data (Refs. 27 and 28).
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Table 7.3.1 ARCONS6 Distances and Directions Input.

FROM T0 ‘Distance | Direction
. (m) (degrees)
‘Unit 1 Control Room Intake |_Unit 1 Reactor Building Blowout Panel 103.6 329
‘Unit 1 Turbine Building Blowout Panel 71.9 297
Unit 1 Main Stack 121.8. 346
Unit 2 Combined Radwaste & Reactor. 187 66
Building Vent
Unit 2 Main Steam Tunnel 181 . 66
Unit 2 Standby Gas Treatment System 244 62
Building
Unit 2 Post Accident Samphng System 201 50
Panel
Unit 2 Main Stack 413 53
‘Unit 1 Technical Support Center Unit 1 Reactor Building Blowout Panel 104.5 266"
L _Unit 1 Turbine. Building Biowout Panel 100.0 266.
Unit 1 Main Stack. ' 100.6 320
Unit 2 Combined Radwaste & Reactor : 140.51 75.58
.Buﬂdmg Vent .
Unit 2 Main Steam Tunnel 134.51 76.01
Unit 2 Standby Gas Treatment System 194.45 67.88
Building
‘Unit 2 Post Accident: Sampllng System 148.00 5349
‘Panél .
Unit 2 Main Stack '360.29 54.87
‘Unit-2 Control Room Intake West - High Unit 1 Reactor Building Blowout Panel 233.56 120224
“Unit 2 Control Room Intake West —Low 22881 290.09
-Unit-2-Control Room Intake East — High 25669 | 2886.73
‘Unit-2 Control Room Intake East— Low .255.69 286.73
{ Unit 2 Control Room Intake West — High Unit 1 Turbine Building Blowout Panel 22919 | 278.08
Unit 2 Control Room Intake West ~Low -226.71. 275.68
. Unit. 2 Control Room Intake East — High '256.18 | 273.90
Unit 2.Control Room Intake East ~ Low 256.18 273.90
Unit 2 Control Room Intake West ~ High Unit 1 Main Stack: 2256 | 301.5
"Unit:2 Control Raom intake West ~ Low 2195: 299.5
Unit 2 Control Room Intake East — High 243.8 295
Unit 2 Control Room Iritake East — Low. 243.8° 295
Unit'2 Control Room Iritake West—High | Unit 2 Combined Radwaste & Reactor 76.26 6.34
- Unit 2 Control Room Intake West — Low Building Vent 66.72 8.39
Unit 2 Control Room Intake East — High 64.27 34163
" Unit 2 Control Room Intake East—Low . 64.27° 341.63
Unit. 2 Control Room Intake West — High Unit 2 Main Steam Tunnel 73.37 2:23
“Unit-2"Control Room Intake West — Low 63.67 | 375
Unit 2 Control Room Intake-East —~ High 63.86 336.19
Unit 2 Control Room Intake East ~ Low 63.96 336.19
_Unit'2 Control Room Intake West ~ High Unit 2 Standby Gas Treatment Systemn 126.52 24.714
‘Unit 2 Contro! Room Intake West - Low Building 117.30 | 27.28
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FROM TO -Distance | Direction
_ {m) (degrees)
Unit 2 Control Room Intake: East'~ High 102,04 | 13.49
Unit 2 Control Room Intake East- Low . ~ _ 102,04 | 13.49
Unit 2 Control Room Intake West—High . | Unit 2 Post Accident Sampling Systemn: 129.15 | 356.13 _
Unit 2 Control Room Intake West —Low Panel 119.31 356.44
Unit 2 Control Room Intake East ~ High 120.03 134185
Unit -2 Control Room Intake .East — Low 120.03 - 341.85
Unit' 2 Control Room Intake West — High Unit 2 Main Stack 286 45
| Unit 2 Control Room Intake West — Low ' 280 45
Unit 2 Control Room Intake East —High 257 225
| Unit 2 Control Room Intake.East — Low 258 225

Table 7.3.2. List of Common/Default Input Data to ARCON96

Input Parameter Value Used Reference
Lower Wind Measurement 9.45m | Ref. 8
Height

| Upper Wind Measurement 60.66 m. Ref. 8
Height |
Wind Speed Units_ 2 (mph) Ref. 26
Release Type: 1 (ground release) ‘Assumption 11
Stack Velocity 0 Assumption 11
Stack Flow 0 | Assumption 11
Stack Radius 0 Assumption 11

| Elevation Difference 0 Ref. 5

| Surface Roughness 0.2m , Ref. 5
Wind Direction Window 90 degrees | Code Default
Minimum Wind Speed 1 0.5 mis Code Default
Averaging Sector Width 4.3 Ref. 5
Constant L |
Initial Diffusion Coefficients 0 | Code Default
Hours in. Averages see user's guide (Ref. 2) Code Default
Minimum Number of Hours see user's guide (Ref. 2) Code Default

| Expanded Output n ' ' | Code Default
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Table 7.3.3-1. X/Q Values for the Unit 1 Control Room

X/Q Dispersion.Coefficients (s m°)
Release Point 0-2hrs | 2-8hrs | 8-24 hrs | 1-4 days.|4-30'days
{U1 Reactor Bidg. Blowout Panel 4.82E-04| 2.61E-04] 9.25E-05| 6.70E:05| 4:93E-05
{U1 Turbine Bidg. Blowout Panel . 1.03E-03| 5.85E-04] 2,07E-04] 1.75E-04| 1.52E-04
[U1 Main Stack 2.27E-04| 1.26E-04] 4.30E-05| 3.58E-05| 2.59E-05
U2 Combined Radwaste & Reactor Vent 1.77E-04| 1.09E-04| 3.92E-05/ 2.48E-05 1.85E-05
U2 Post Acciderit Sampling Sys. Panel " 1.59E-04| 1.13E-04] 4.19E-05 248E-05| 2.00E-05
U2 Standby Gas Treatment Sys. Building 1.11E-D4| 8.09E-05 2.91E-05| 1.82E-05| 1.45E-05
U2 Main Steam Tunnel 1.90E-04| 1.37E-04| 4.93E-05| 3.12E-05| 2.56E-05
{U2 Main Stack. 4.18E-05| 2.30E-05| 8.94E-06| 5.62E-06| 4.31E-06

Table 7.3.3-2. X/Q Values for the Unit-1 Technical Support Center

. . v X/Q Dispersion-Coafficients (s./ m’) _
IRelease Point 0-2hrs | 2-8hrs | 8-24 hrs | 1-4 days |4-30 days
[U1 Reactor Bidg. Blowout Panel 7.09E-04| 5.60E-04] 2:34E-04] 1.71E-04| 1.41E-04
[U1 Turbine Bldg. Blowout Panel 5.91E-04| 4.26E-04| 1.63E-04] 1.35E-04| 1.16E-04
{U1 Main Stack 3.47E-04| 2.42E-04, 8.22E-05 6.06E-05 5.00E-05
{U2.Combined Radwaste & Reactor Vent 2.70E-04| 1.64E-04| 5.41E-05 3.86E-05| 2.86E-05
[U2 Post Accident Sampling Sys. Panel 2.69E-04] 1.91E-04{ 7.19E-05| 4.22E-05| 3.40E-05
U2 Standby Gas Treatment Sys. Building | 1.62E-04] 1.19E-04| 4.28E-05| 2.72E-05! 2.24E-05
U2 Main Steain Tunnel 3:27E-04| 2.41E-04| 8:38E-05 5.95E-05{ 4.76E-05
U2 Main Stack 4.95E-05| 2.69E-05 1.03E-05| 6.67E-06] 4.85E-06
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Table 7.3.4. X/Q Values for the Unit 2 Control Room

U2 Control Room Intake - Upper .West A

U2 Control Room Intake - Upper East
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X/Q Dispersion Coefficients (s / m’) X/Q Dispersion: Coefficients {s./ m?)
Release Point 0-2hrs | 28 hrs | 8-24 hrs. | 14 days |4-30 days 0-2hrs | 28 hrs | 8-24 hrs | 1-4 days |4-30 days
U1 Reactor Bldg. Blowout Panel 1.23E-04| 7.21E-05 2.57E-05| 2.28E-05| 2.05E-05 1.06E-04| 670E-05| 2.39E-05] 2.17E05 1.96E-05
U1 Turbine Bldg. Blowout Panel 1.30E-04 9.03E-05| 3.45E-05| 2.92E-05| 2.56E-05 1.09E-04| 7.73E-05| 2.95E-05| 245E-05| 2.14E-0)
U1 Niain Stack 1.06E-04| 5.90E-05| 2.23E-05| 1.73E-05| 1.43E-05 9.83E-05| 5.81E-05 2:22E-05| 1.83E-05| 1.57E-05
U2 Combined Radwaste & Reactor Vent | 8.24E-04| 6.29E-04| 2.28E-04] 1.56E-04| 1.26E-04 1.09E-03| 7.23E-04 2.46E-04| 1.92E-04] 1.47E-04
U2 Post Accident-Sampling Sys. Panel | 3.36E-04| 2.00E-04| 7:31E-05| 5.53E-05| 4.04E-05 3.74E-04| 2.05E-04| 7.08E-05| 541E-05| 3.88E-05
U2 Standby Gas Treatment Sys. Building| 3.62E-04] 2.59E-04| 9.48E-05| 6.16E-05| 4.42E-05 5.31E-04| 3.70E-04| 1.35E:04| 9.16E-05| 6.70E-05
U2 Main Steam Tunnel 1.13E-03) 7.49E-04| 2.76E-04| 1.90E-04] 1.49E-04 1.47E-03| 8:80E-04| 3.32E-04] 2.26E-04] 1.68E-04 '('5
U2 Main Stack 7.04E-05 3.95E-05| 1.49E-05| 9.96E-06| 7.46E-06 8.03E-05| 4.48E-05| 1.68E-05| 1.20E-05| 8.83E-06 g
_ - . G-
’ U2 Control Room Intake - Lower West U2 Control Room Intake - Lower East g
X/Q Dispersion Coefficients (s /m°) X/Q Dispersion Coefficients (s / m®) 3
 Release Point 0-2hrs | 2.8 hrs | 8-24 hrs | 1-4 days |4-30 days 0-2hrs. | 28 hrs | 8-24 hrs | 1-4 days |4-30 da'y's"-e-'
U1 Reactor Bldg. Blowout Pane! 1.26E-04| 7.73E-05| 2.74E-05| 2.45E:05 2.23E-05 1.06E-04| 6.68E-05| 2.30E-05/ 2.16E-05| 1.95E-05
U1 Turbine Bldg. Blowout Panel 1.31E-04| 9.42E-05| 3.59E-05| 3.01E-05| 2.63E-05 1.08E-04] 7.69E-05| 2.96E-05] 2.44E-05 2.14E-05
{U1 Main Stack 1.10E-04| 6.16E-05| 2.31E-05| 1.85E-05| 1.54E-05| | 9.54E-05| 568E-05 2.156-05 1.79E-05| 1.54E-05)
|U2 Combined Radwaste & Reactor Vent | 9.03E-04] 6.93E-04| 2.50E-04 1.71E-04| 1.36E-04 9.43E-04] 6.34E-04| 2.13E-04| 1.67E-04] 1.29E-04
[U2 Post Accident Sampling Sys. Panel | 3.84E-04] 228E-04| 8.23E:05 6.28E-05| 4.57E-05 3.67E-04] 2.01E-04] 6.95E-05 5.32E:05( 3.83E-05
U2 Standby Gas Treatmient Sys. Building| 4.05E-04| 2:95E-04| 1.08E-04| 6.98E-05| 5.00E-05 5.33E-04| 3.72E-04] 1.36E-04| :9.17E-05{ 6.72E-05
102 Main:Steam Tunnel | 1.46E-03| 9.74E-04| 3.63E-04| 2.45E-04| 1.90E-04 1.46E-03| 8.70E-04| :3.32E-04| 2.23E-0D4] 1.68E-04
U2 Main-Stack 7.15E€-05| 4.01E-05| 1:.52E-05| 1.01E-05| 7.55E-06 7.78E-05|. 4.31E-05| 1.64E-05 1.16E-05/ 8.61E-06]
-3
-3
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8. Conclusions

Atmospheric dispersion coefficients (X/Q) values_have been calculated at the control room
intakes at both Uhits 1 and 2 and the Unit 1 Technical Support Center due to all postulated
release:scenarios. Tables 7.3.3-1, 7.3:3-2 and 7.3.4. provide conservative X/Q values for the
'scenarios listed above.
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Appendix B —~ Representative ARCON96 Input File

The following is-a copy of the ARCONSE input file for the Unit 1 Main Stack release to'the Unit
1 Conitrol Room intake. Additional input files.are provided on the attached disk.

1
‘C:\NMP_CR_XO\NMP_R1.MET
9.45
2
1

106 .
0.
0.

70
00

.00
00

00

346 90
121.90
21.95
0,00
UiMS Ul.log
UIMS_U1.CFD
.2
- 0:50
4.30
1 2 4 8
1 2 4 B
0..00 0.

96 168 360 720
87 152 324 648

12
A1
00

24
22
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Appendix C - List.of Computer Runs

The ARCONS6 computer run identifier and corresponding release/intake scenario are
-summarized:in the list below. The computer run identifier, in con Junctlon with the appropriate
file extension, defines the input and output files for each run. The ARCONSGE input file.

‘extension is “. RSF" and the’ output fi file extensions are '

files are included in the attached disk.

Table C-1. List of Computer Runs

"Jog”and “.CFD.” The input and output

| €omputer Run Identifier Releaseé Intake
U2STG U2UwW Unit 2 Standby Gas Treatment Unit-2 CR ~ Upper West
U2STG _U2UE -Systern Building Unit-2 CR ~Upper East-
U2STG U2LW Unit 2 CR - Lower West
U2STG U2LE Unit 2 CR - Lower East
U28STG_ U1 Unit'1 CR
U2STG U1ITSC Unit-1 TSC

"U2PASSV_uU2Uuw

‘Unit 2 Post Accident Sampling

U2PASSV._U2UE

System Panel

UZPASSV_U2LW

"U2PASSV U2LE

Unit 2 CR —Upper West

Unit:2 CR - Upper East:

Unit 2 CR - Lower Wes!

Unit 2 CR - Lower East

UZ2PASSY U1 Unit 1 CR
U2PASSV- U1TSC Unit-1 TSC
UZMST _U2uwW Unit:2 Main Steam Tunnel Unit 2.CR — Upper West
UZMST_UZUE Unit 2.CR — Upper East
U2MST_U2LW Uriit- 2 CR - LLower West
1 U2MST _UZLE. Unit 2 CR — Lower East.
U2ZMST U1 Unit. 1 CR
U2MST U1TSC Unit1 TSC
U2MS U2uw Unit 2 Main Stack Unit.2 CR = Upper West
U2MS._U2UE Unit 2.CR — Upper East:
1 UZMS_U2LwW Unit 2 CR — Lower West
U2MS U2LE Uniit:2 CR - Lower'East
UzMs 1 Unit 1.CR
U2MS U1TSC Unit'1 TSC

U2CRRV_U2UwW

Unit 2 Combined Radwaste &

["UZCRRV _U2UE

Reactor Building Vent

U2CRRV_U2LW

-U2CRRV ‘U2LE

Unit'2 CR ~ Upper West

Unit 2 CR — Upper East

Unit. 2 CR+ Lower West

Unit 2CR — Lower East:

U2CRRV_U1 1 Unit1 CR

-U2CRRV_U1TSC ) Unit 1 TSC. ]

T _U2uw Unit 1 Turbine Building Blowout Unit 2 CR — Upper West

"U1T _U2ZUE Panel Unit-2 CR —Upper East

TUIT UZLw Unit 2 CR — Lower West
U1T U2LE: Unit-2 CR —~ Lower East
U1T W1 Unit 1CR

T U1TSC Unit 1 TSC

UIR U2UW Unit 1" Reactor Building Blowout. Unit 2 CR - Upper West
U1R_U2UE Panel Unit:2 CR — Upper East
UIR_U2LW Unit 2 CR — Lower West.
UIR U2LE Unit 2.CR - Lower East
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-Computer Run Identifier Release intake
1.UIR U1 Unit1 CR
1T UIR U1TSC ) . ) Unit 1 TSC )
UIMS. U2uUw “Unit 1 Main-Stack Unit 2 CR — Upper West
1 UIMS_U2UE | 'Unit:2 CR — Upper Easl
[ UIMS U2Lw Unit:2'CR — Lower West
1 UVIMS_U2LE Unit- 2 CR — Lower East
“UIMS. U1 Unit 1'CR
UIMS_U1TSC Unit'1 TSC
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Appendix D - List of Files On CDROM

Note: This directory listing does not include the calculation-document, cover page:and review
checklist files. )

Direcrory of D:\

12/22/2603 05:02 PM <DIR>
12/22/2003 05:02 PM <DIR> I
09/09/2002 02:42 PM 28,672 Distances Calculations.xls
12/22/2063 03:15 PM <DIR> Tnputs and Outputs
08/02/2002 10:55 AM 1,621,486 NMP_RL.MET
12/22/2003 03:07 PM 30,208 Results Summary {MET DATA Rév 1).xls
11/18/2003 02:27 PM <DIR> SCOPING ' '
6. File{s) 4,359,152 bytes

Directory of D:\Inputs and Cutputs

12/22/2003 03:15 PM  <DIR>

'12722/2003 03:15 5™ <DIR> ..
12/22/2003  11:12 AM 1,544 run-revision2.bat
11/18/2003 02:27 PM <DIR> UNITIL
11/18/2003 02:27 BM  <DIR> UNIT1-TSC
12/32/2003 08:05 AM <DIR> UNIT2

1 Filefis) 1,544 bytes

Diréctory of D:\Inputs and Outputs\UNIT1

‘:1/18/2003 02:27 'BM  <DIR»
11/18[2003 02:27 PM, «DIR>

05/08/1997 03:00 PM- 14,620 ARCHELP.TXT
06/27/1897 12:41 PM 180,928 ARCONOAGF.EXE
‘05/09/1597 03:00 PM 143,612 ARCONVB2.EXE
12/22/2003 03:09 PM <BTR> CFD
01/11/1994: 12:00 AM 393,942 DOSXMSF.EXE
12/22/2003 03:11 . PM «DIR> ) log: )
07/29/2002 01:21 PM 545 run_allrelease_ulcr.bat
‘12/22/2003. 01:57 BPM 401 UIMS_U1.RSF
12/22/2003 01:57 .PM . 381 ULR_UL.RSF
12/22/2003. 01:57 PM ‘381 ULT_UL.RSF
12/22/2003 '01:57 PM '387 U2CRRV_U1.RSF
12/22/2003 -01:57 PM 385 U2MST_U1.RSF
12/22/2003: 01:57 PM 383 U2MS_U1L.RSF
12/22/2003. 01:57 M 389 U2PASSV_ULl.RSF
12/22/2003 01:57'PM .385 U2STG. Ul.RSF

13 File(s) 936,739 bytes

Directory of D:\Irnputs and Outputs\UNIT1\CFD

'12/22/2603  03:09 PM <DIR>
12/22/2003 03:09 PM <DIR>

12/22/2003 02:53 PM 11,168 ULMS U1.CFD
'12/22/20063 02:53 PM. 11,168 U1R UL.CFD
12/22/2003. 02:53 .PM 11,168 U1T_UL,CFD
12/22/2003 02:53 PM '11,168 Y2CRRV_UL.CFD
12/22/2003 02:53 PM 11,168 U2MST- Ul.CFD
12/22/2003 -02:53 PM 11,168 U2MS_U1l.CED
12/22/2003 02:53 PM 11,168 U2BFASSV_UL.CFD
12/22/2003- 02:53 PM ‘11,168 U2STG- UL.CFD
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8 Filels) 89,344 bytes

Directory of Di\Inputs and Outputs\UNIT1\log

12/22/2003 03:11 PM <DIR>
12/22/2003 03:11 PM <DIR> e
12/22/2003 02+53 PM 4,838 UIMS_Ui.log

12/22/2003 02:53 PM: 4,838 UIR Ul.log
12/22/2003 02:53 PM 4,838 ULT Ul:log
12/22/2063 02:53 PM 4,838 U2CRRV_UL.log
12/22/2003 02:53 PM 4,838, U2MST_U1.1l5g
12/22/2003 02:53 ‘PM 4,838 U2MS Ul:log
12/22/2083 02:53 PM 4,838 U2PASSV_Ul.log
12/22/2003 02:53 PM. 4,838 U28TG_Ul.log

' 8 File(s) 38,704 bytes:

Directory of* Di\Inputs and Outputs\UNIT1-TSC

11/18/2003 02:27 'PM°  <DIR>
11/18/2003 02:27 BM  <DIR>

05/09/1957 03:00 BM 14,620 ARCHELP.TXT
06/27/19%7 12:41 BM 380,928 ARCON9EF. EXE
05/09/1997 03:00 PM 143,612 ARCONVB2.EXE
‘12/22/2003 03:11 PM <DIR> CFD
01/11/1994 12:00 AM 393,942 DOSXMSF.EXE
12/22/2003 03:11 PM <«DIR> log
09/09/2002 01:09 PM 617 run allrelease_ultsc.bat
09/097/2002 01:06 PM 407 ULMS_ULTSC.RSF
09/09/2002 01:24 PM 387 U1R _ULTSC.RSF
09/09/2002 01:06 PM 387 UIT_ULTSC.RSF
09/09/2002 01:06 PM 393 U2CRRV_U1TSC.RSF
09/097/2002° 01:06 BM 391 U2MST ULTSC.RSF
‘12/22/2003 08:09 AM 389 U2MS_ULTSC.RSF
09/05/2002 G1l:06 PM 395 U2PASSV_ULTSC.RSF
09/09/2002. 01:06 BM 391 U2STG_ULTSC,RSF
13 File(s) 936,859 bytes

Directory Of D:\Inputs and OUCputs\UNIT1-TSC\CED

'12/227/2003 03:11 PM <DIR>
12/22/2003  03:11 PM <DIR> o e
09/08/2002 01:09 PM 11,168 U1MS_UITSC.CFD

‘09/09/2002 01:09 ‘PM 11,168 ULR ULTSCTSC.CFD
09/09/2002 01:09 BM 11,168 ULT_UL1TSC.CFD.
09/09/2002 01:09 PM 11,168 U2CRRV_UITSC.CED
09/09/2602° ©61:09 PM 11,168 U2MST_ULTSC.CFD
12/22/2003 .02:53 PM 11,168 U2MS_UiTSC.CFD
09/09/2002 ©01:09 PM 11,168 U2PASSY_ULTSC,CFD
09/09/2002° '01:09 PM 11,168 U2STG_ULTSC.CFD
8 File{s) 89,344 bytes

Directory of D:\Inputs and Outputs\UNIT1 TSC\log

12/22/2063 03:11 PM <DIR> .

12/22/2003 03:11 'PM <DIR> ..

09/05/2002 01:09 BM 4,838 ULMS_U1TSC. log
09/09/2002 01:09 PM 4,838 ULR_UITSCTSC.log
09/097/2002. 01:09 PM 4,838 UIT_ULTSC.ldg
09/09/2002 01:09. PM 4,838 U2CRRV_ULTSC.log
©9/09/2002 01:09 PM 4,838 U2MST_UL1TSC.log
.12/22/2003 02:53 PM 4,838 U2MS_U1TSC:log
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4,838
4,838

U2PASSV_ULTSC. 16g
U28TG_UITSC.log

38,704 bytes

Directory of D:\Inputs:and Outputs\UNIT2

12/22/2003
12/22/2003
05/09/1997
06/27/1997
05/097/1997
12/22/2003
01/11/1994
12/22/2003

07/29/2002

09/08/2002
09/09/2002
09/09/2002

09/09/2002

09/09/2002
09/0972002

09/09/2002
09/09/2002

09/09/2002

09/069/2002
09/09/2002

09/09/2002
09/09/2002
09/08/2002
09/09/2002
09/09/2002

09/09/2002
109/09/2002
09/09/2002

09/09/2002
12/22/2003

12/22/2003

12/22/2003

12/22/2003
12/22/2003
¥2/227/2003
12/22/2003

12/22/2003
12/22/2003
12/22/2003

»12/22/ 003
12/22/2003

08:05
08:05
0300
12:41
03.:00
03:10
12:00
03:12

01:20

01:086
01:06
01:06
01:06
01:06
01:06
01:06
01 :05
01:06
01:06
01:06
01:06
01:06
01:06
01:06
01:06

01:06 P
01:06 .Pb

AM
AM.

M

PM,
PM.

BM

AM
P
PM:
BM
PM
PM

PM
PM
PM
PM
M
FM

PM
‘BPM

BM

PM.

PM
PM

01:06 -

01:06 .
08:09 A
08:09 .

0§:QS
08:09
08:09

08:09"-
08:05 ¢

08309
08:02

08:05 AM

08309
08:09

37 File(s)

PM
BM
PM
PM
PM
AM
AM
AM
BAM
AM
AM
AM
AM
AM
AM
AM
AM

<DIR>
<DIR>

<DIR>

<DIR>

14,620

380,928

143,612

393,942

2,128
387
387
387

387

385,
385.

185
385

385
385

385.
385
391
391
391
391
389
389
389
389
387
387
387
387
393
393
363
393
389
389
389
389

ARCHELP.TXT
ARCONSSF:EXE
ARCONVB2 . EXE
CFD
DOSXMSF.EXE
log

run_allrélease. uZer.bat

U1MS: U2LE.RSF
U1MS: U2LW. RSF
U1lMS U2ZUE.RSF
U1MS_U2UW. RSF
UlR_UZLE,RSF
U1lR_U2LW.RSF
ULR_U2UE . RSF
U1R.U2UW:RSF
U1T_UZLE.RSF

V1T _U2LW.RSF
UL1T_U2UE.RSF
UXT U2UW.RSF
U2CRRV_U2LE.RSF,
U2CRRV_U2LW:RSF
UZCRRV U2UE RSF
U2CRRV “U2UW_.RSF
U2MST_U2LE.RSF.
U2MST_U2LW.RSF
U2MST_U2UE.RSF
UZMST_U2UW . RSF.
U2Ms_U2LE.RSF
U2MS. U2LH .RSF
U2MS_U2UE . RSF .
U2MS_U2UW. RSF
U2PASSV._ UZLE.RSF
U2PASSV_UZLW.RSF
U“PASSV UZUE RSP
U2PASSV_UZUW.RSF
U28TG_UZLE .RSF
U2STG_U2LW . RSF
U28TG_U2UE.RSE
U2STG_U2UW.RSE

947,651 bytes

Directory of D:\Inputs and Outputs\UNIT2\CFD

12/22/2003

12/22/2003
09/09/200”
09/09/2002

£9/0972002

09/09/2002

09/09/2002
09/09/2002
08/09/2002
'09/09/2002"

03:20
03210
01:10
01:10

01:10

0110
01:10
01:10
01:10
01:10

BPM

PM

‘PM

PM
PM
PM
BM

PM
PM
BPM

<DIR>
<DIR>

11,168
11,168
11,168
11,168

11,168,
11,168

11,168
11,168

U1MS U2LE.CFD
UiMS_U2LW.CFD
UIMS_U2UE.- CFD
ULMS_U2UW.CFD
UIR_U2LE.CFD
U1RU2LW.CFD
1R, U2UE.CFD
U1R_U2UW.CFD
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09/69/2002 01:10 PM
0570972002 01:10 PM
09/08/2002 01:10 -PM
09/09/2002 01:10 PM
09/09/2002 01:10 BM
09709/2002 01:10 PM
09/09/2002 01:10 ‘BM
09/09/2002 01310 ‘BM,
09/09/2002 01:10 ‘PM
09/09/2002 01:10 PM
09/09/2002 ©01:10 PM
09/09/2002 01:10 BM
12/22/2003 02:53 'PM
'12/22/2003 02:53 PM.
12/22/2003 0253 PM.
12/22/2003 02:53 PM
12/22/2003 02:53 BPM
12/22/2003. 02:53 PM.
12/22/2003 02:53 PM
12/22/2003 02:53 PM
12/22/2003 02:53 PM
12/22/2003 02:53 PM
12/22/2003 02:53 PM
12/22/2003 02:83 BPM
32 File(s)

wzicdTe -

11,168
11,168

11,168

11,168
11,168
11,168
11,168
11,168
11,168
i1,168

11,168

11,168

11,168

11,168

11,168

11,168
‘11,168

11,168
11,168
11,168
11,168

11,168
‘11,168

11,168

ULT U2LE:CFD
UlT U2LW. CFD

J1T U2UE.CFD
UlT U2UW . CFD
uzcnnv _U2LE.CFD
U20RRV_U2LN.CFD
U2CRRYV_U2UE.CFE
U2CRRV_U2UW.CED
U2MST: U2LE.CFD
UIMST U2LW.CFD
U2MST U2UE.CFD
U2MST_U2UW.CFD
U2MS$_U2LE.CFD
U2MS_U2LW.CFD
12Ms uzus CFD
U2MS_U2UW .CFD
U2PASSV_URLE.CFED
U2PASSV_U2LW.CFD

U2PASSV UY2UE. CFD
U2PASSV U2UW.. CFD

UZSTG UZLE Crp
U2STG U2LW CFD
U25TG_U2UE. CFD
UZSTG U2UW. CFD

357,376 bytes

Directory of B:\Inputs and Outputs\UNIT2\log

12/22/2003

12/22/2003

09/09/20602

09/09/2002.
09/09/2002

09/09/2002
069/09/2002

-09/09/2002

08/097/2002
09/09/2002
09/09/2002
09/09/2002

09/08/2002
09/09/2002:
09/08/2002
09/09/2002
.09/09/2002
09/09/2002
09/09/2002
09/09/2002

09/09/2002

6970972002

12/22/2003
12/22/2003
12/22/2003

-12/22/2003
12/22/2003
12/22/2603
12/22/2003
12/22/2003

12/22/2003

'12/22/2003

12/22/2003

03:12

03:127
8110
0L 10
01210

01110

VL 10 .
01:10
0%:%0

01:190
01:10
01110

01310
0110,
01:10 -
01:10
01:190.
01:10
01:10.

01:;9
0110
01:10

0253

02:53
02:53
02:53

.02:5?
02:5%

02:53

02:53
‘02 53

02:53

PM

M
PM
PV
PM
M
PM:

M

M

oM
BM

PM:

PM
PM

BM

BM
PM

BM

PM

BM

PM
PM
BM

PM

PM
PM
BM
™
PM
M
M
M
PM

<DIR>
<DIR>

4,838

4,838
4 838
4,838
4,838
4,838
4,838
4,838
4,838
4,838
4,838
4,838
4,838
4,838
4,838
4,838
4,838
4}é38
4,838
4,838
4, 838
4,839
4,838
4,838
4,838
4,838
4,838
1,838
4,838
4,838
4,838

UL1MS_UZLE.log
ULMS_U2LW.log
UIMS_U2UE.log
uiMs_u20W. log
U1R; U2LE.log
YIR U2LW.log
ULR. U2UE.1og
VLR _UZUW. 1oy
ULT U2LE.log
ULT_U2LW.log
ULT U2UE.log
ULT_U2UW.log
U2CRRV_U2LE.log
U2CRRV_U2LW. Tog-
UZCRRV UZUE. log
U2CRRV_U2UW.log
UZMST. ] U2LE- log

U2MST_U2EW.log

U2MST_U2UE. log
U2MST_U2UW.log
U2MS U2LE.log
U2ME_U2LW. log.
U2MS_U2UE.log
U2MS_U2UKH: log:
‘U2PASSV_U2LE.log
U2PASSV_U2LW. log
U2PASSV-U2UE. 1og
UZPASSY U2UW. 109
U2STG U2LE. log
U2STG_U2LW.log
U25TG_U20E.16g
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12/22/2003

02

:53 PM
32 File(s)

Constellation
Nuclear Services

Directory of D:\SCOPING

11/18/2003
11/18/2003
11/18/2003

Directory

11/18/2003
11/187/2003

11/18/2003.

11/18/2003

birectory

'11/18/2003
11/18/2003
06/27/1%897
12/22/2003
12/22/2003
.09/09/2002

09/09/2002
12/22/2003

09/09/2002
12/22/2003

Directory

12/22 /2003

12/22/2003
09/09/2002
12/22/200%
08/09/2002,
12/22/200%

Dixectory

12/22/2003
12/22/2003
09/09/2002

12/22/2003

09/09/2002
12/22/2003
Directory

11/18/2003
'11/18/2003

06/27/1997

11/187/2003
11/18/2003
07/29/2002
09/097/2002

02
02
.02

127 PM
27 PM
$27 PM
0 File(s)

<DIR>
<DIR>
<DIR>

Hai1edn6- b

4,838 U2STG. U2UW.log
154,816 bytes

Diffuse Scurce
0 bytes

of D:\SCOPING\Diffuse Source

02
02
02
02

:27 PM
27 PM
27 BM
:27. PM

0 File(s)

<DIR>

<DIR>.
<DIR>"
<DIR>"

UNIT 1
UNIT 2
0 Bytes

of D:\SCOPING\Diffuse Source\UNIT 1

02:
02:
12
03
03 :
01:
01:
01:

01

01:

27
27
v41
12
28.
26
57

BM
M
PM
BEM
PM
PM
BM
57 PM
:26 PM
57 PM
6 Filels)

='<'DIR>
<DIR>

<DIR»
<DIR>

ARCON9EF .EXE
CFD
log
348 run_allrelease_ulcr.bat
393 ULR _ULTSC_DS.RSF
387 UIR_Ul_DS.RSF
393 U1T _U1TSC_DS.RSF
387 ULT_Ul_DS.RSF
382,836 bytes

380,928

of D:\SCOPING\Diffuse Source\UNIT 1\CFD

063:
03:
01z

02

01:

02

10 PM
10 PM
28 PM
153, PM
28 PM
:53 PM
4 File(s)

<DIR>
<DIRS

131,168 U1R_ULTSC_DS.CFD
11,168 ULR_Ul_DS.CFD

‘11,168 :ULT_ULTSC_DS.CFD

11,168 UIT_Ul_DS.CFD
44,672 bytes

of D:\SCOPING\Diffuse Source\UNIT 1\log

03
03
01

02
01
02

212,
212
128
253 P
228 PM

:53 PM |
‘4 File(s)

BM
M
PM
BM

<DIR>:
éDIR>

4,838 UlR_ULTSC_DS.log
4,838 ULR_UL_DS.log
4,838 ULT_U1TSC_DS.log
‘4,838 ULT Ur DS.log
19,352 bytes

of D:\SCOPING\Diffuse Source\UNIT 2

02
02
12
02
02
01
01

BM
M
2
PM
PM
M
PM

227
327
:41
-39
¥27
<23
12

<DIR>
=DIRs

<DIRs
<DIR>

380,928 ARCON9EF.EXE

CFD

log ‘
run_allrelease_ul2cr.bat

628 !
UlR_UZLE_DS.RSF

391
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‘Directory of D:\SCOPING\Difose»Source\UNIT 2\CFD

11/187/2003

11/18/2003
09/09/2002

09/09/2002
09/09/2002
09/09/2002
09709/2002

09/08 /2002

09/09/2002
09/09/2002

02

02
0%:
01:
01:
01:
01l:
01:

01

01

10 File(s)

127 BM
27 pPM
12 PM
12 PM
12 PM
12 PM
12 PM
12 PM
:12, PM

+12 PM

8 Filels)

H2led6-¢0

\ Constellation

Nuclear Services
09/09/2002 01:12 PM 391
09/09/2002 01:12 PW 1391
09/09/2002 01:12 PM 391
09/09/2002 01:12 PM 391
09/09/2002 01:12 PM 391
09/0972002 01:12 BM 391
09/09/2002. "01:12 BM 391

U1R_U2LW DS.
U1R_U2UE.DS.
.RSF
-RSF
RSF-

U1R_U2UW DS
UIT U2LE_DS

ULT_U2LW_DS.
ULT UZUE_DS.

TIT_U2UW- bS

384,684 bytes

<DIR>

<DIR>
11,168
11,168
11,168
11,168
11,168
11,168
11,168
11,168

U1R_UZLE_DS.
ULR U2LW_DS.
U1R_U2UE_DS.
UL1R_U2UwW_DS.
U1T_U2LE_DS.
UYT_U2LW_DS.
U1T_U2UE_DS,
U1T_U2UW_DS.

89,344 bytes

Directory of D:\SCOPING\Diffuse Source\UNIT 2\log

-11/18/2003

11/18/2003

09/09/2002

09/09/2002.

09/09/2002

09/09/2002

09/09/2002
09/09/2002

09/09/2002:
-09709/2002.

Total Fileg .Listed:

Q2:
02
Ol:
0l
iz
01:
01

2

27 PM
27 PM
12 PM
12 M
127 BM
12 BPM
112 BM
2 PM

12 BM
12 PM

4 rilets)

13 File(s)
59 Diris)

<DIR>
<D1R>
' 4,838
4,838
4,838
4,838
4,838
4,838
4,838
4,838

UlR_U2LE_DS.
ULR, U2LW_DS.1
UIR_Y2UE DS.L
U1lR_UZUW._DS.
U1T_UZLE_DS.
ULT_U2LW._DS.
ULT_U2UE. DS.
ULT U2UW._DS.

38,704 bytes

11,587,365 bytes
611670,248;448‘bYCes free

RQF
RSF

RSF

.RSF

CFD
CFD
CFD
CFD
CFD

CFD

CFD
CFD
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CORPORATION

Nine Mile Point- Nuclear Station
Design Verification. of Calculations
NMPAST-01-001 and. NMPA.ST-OZ-OOI
NISYS- 1169-DVO01/RO

1.0 OBJECTIVE

‘The objective of this report is to-perform a des:gn verification of Nine: Mile Point Nuclear
Station (NMP) calculations NMPAST-01-001, Rev. 1 (Ref. 1) and NMPAST-02-001, Rev.
1 {Ref. 2).

Usmg the PAVAN computer program (Ref 3), caiculatlon NMPAST 01~OO1 determmes

(EAB) and low population zone (LPZ) boundary, due to releases from specified Umt 1.and
Unit 2 sources. -Calculation NMPAST-02-001 uses the ARCONQG program (Ref. 4) to
determine the X/Q) values for the NMP Unit 1 and Unit 2 fresh airintakes, due to releases
from specafred Unit 1 and Unit 2 sources:. Atmospheric dlsperSIon coefficients are needed
to perforin Alternative Source Term .scoping calculations, which are. documented

elsewhere.

Page 4.of 12
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The design verification process is described in NMP’s Design Verification procedure (Ref.
5), and in NISYS Corporation’s Project Instruction (Ref. 8). The design review method, as
defined in Reference 5, will be used to perform the verification' of calculations NMPAST-
01-001 and NMPAST-02-001.

The extent. of the design review will include identification of the design input, calculation
process, and output for the :subject calculations. The desugn review will also evaluate the
appropriate use of the PAVAN and ARCON96 software to. accurately determine the X/Q
values. In addition, the following questions will be addressed (as required by References 6
and 7) to ensure that relevantitems are considered in the verification effort:

1. Were the inputs correctly stated?

2. Are theassumptions necessary to perform the. calculations adequately described and
reasonable?

3. Was ,an,appr'c_)pri,ate method used?
4. Wars the inputs correctly incorporated into the calculations?
5. Are.the oulputs reasonable compared to the inputs?

6. Do the caiculations conform to USNRC Regulatory Guides 1.145and 1.194?
The results of the design review are discussed in Section 4.0. Completed design
,vermcat:on criteria sheets as required by Reference 6 are provided as Attachments 1 and

2. As required by Reference 7, a Certificate of Conformance, signed by NISYS
Corporation’s Quality. Assurance Manager is provided as Attachrment 3. _

‘Page 5 of 12
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NISYS-1169-DV001/RO.

10.

.

12.

13.
14,

Calculation NMPAST-01-001, Rev:sson 1, Calculation of X/Qs at the EAB and LPZ: from

Releases atNMP Units 1 and 2.

Calculation NMPAST-02-001, Revision 1, Calculation of Atmospheric Dispersion
Coefficients (X/Qs) at the NMP Unit 1 Technlcat Support Center and Units 1 and 2 Control
Room Intakes for All Releases.

CCC-445, RSIC Computer Code Collection — PAVAN, NUREG/CR-2858 (November
1982), PAVAN: An Atmospheric Dispersion Program for Evaluating Design Basis
Accidental Releases of Radioactive Materials from Nuclear Power Stations.

CCC-664, RSICC Computer Code Collection — ARCONY6, NUREG/CR-6331, Revision 1
(May 1997), Atmospheric Relative Concentrations in Building Wakes.

Nine Mile Point Procedure NEP-DES-07, Revision 4, Design Verification,
NISYS Corporation Project Instruction, NISYS-1169-Pi001/RO, Performing Design
Verification-of Atmospheric Dispersion Calculations.

‘Nine Mile Point Purchase Order No. 03-45612, independent Verification of Calculations.
‘NMPAST-01-001 and NMPAST-02-001, dated 7/1/2003.

U.S. NRC Regulatory Guide 1.145, Revision 1 (February 1983), Atmosphenc Dlspersmn
Models for Potential Accident Consequence Assessments at Nuclear Power Plants.

U:S. NRC Regulatory Guide 1.194 (June 2003), Atmosphieric Relative Concentrations for

Control Room Radiological Habltabihty Assessments at Nuclear Power Plants,

‘NMPAST-01-001-CD- (9/6/2002), CD-R compact disc containing computer files for
‘NMPAST-01-001, Revision 1.

NMPAST-02-001-CD (9/6/2002), CD-R. compact disc containing computer files ‘for
NMPAST-02:001, Revision 1 i

'NMP. Unit 2 USAR Figure 2:1-2, Revision 15 (October 2003), Site Boundaries and

Transportation Routes.

‘NMP Unit 2 USAR Figure 2.1-4, Revision 6 (April 1994), Low Population Zone Boundary.
‘NMP Unit 1 USAR Figure 1lI-10, Revision 14 (June 1996), Reactor Building and Turbine

Building Cross-Section.
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4.0 RESULTS

Design Verification Checklist
Document: NMPAST-01-001, Rev. 1, Calculation of X/Qs at'the Design Verifier's Name:

EAB and LPZ from Releases at NMP Units 1 and 2. Duane T. Nakahata

Review Gheck
Yes | No | N/A-
1. Were the inputs correctly selected? X

ltems Addressed with Basis of Review Answer

1a. In NMPAST-01-001, the EAB distances.from Unit 1 and Unit 2 for the E,
ESE, and SE sectors may be in error, since, as defined below, the
Exclusion Area should include NMP-controlied property only. These
distances appear 10 be measured to ‘the eastern boundary of the
neighboring Fitzpatrick  site (1.9 and 1.6 km for Units 1 and 2,
respectively for the E sector), rather than to the eastern boundary of the
NMP site (approximately 0.7 km. for Unit 1 (Ref. 12)).

Per 1OCFR100;3, Exclusion area is defined as “that area surrounding
the reactor, in which the reactor licensee has the authority to determine
all activities. including exclusion or temoval of personnel and property
from the drea. This area. may be traversed by @ highway, railroad, or
waterway, provided these are.not so close to the facility as to interfere
with normal .operations of the facility. and provided appropriate and
effective arrangements are’ made to' control traffic -on the. highway,
railroad, or waterway, in case of emergency, to' protect the public heaith
and safely. Residence within the exclusion area shall normally. be
prohibited. In any event, residents.shall be subject to ready removal in
‘case of necesslty Activities unrelated to operation of the reactor may be
permitted’ in an exclusion ‘area. under appropriate hmltatlons‘ provided
“that no significant hazards {o the public health and:safety wiil result.”

1b.  Although the values used for design inputs are referenced (in Section
5.1 of the calculatron) for clarity of the. geographlc relationships - it is
recommended that the caleulation include a scale drawing that shows:a
compass “rose” supenmposed Gpon an outhne of the:extent of the EAB
and LPZ. Altematwely. it is recommended that the appropriate figures
from the reterences be mcluded as attachments' to the calculation,

1c. The ‘source of the meteorological inputs is- clearly specmed in Section
5.1 of the calculation. Howeéver, the method-used 1o obtain these inputs
{from the raw data is not stated. Section 1.1 of Regulatory Guide 1.145
requires that meteorological data represent hourly dverages, and are
categorized into atmospheric stability classes ‘according to Regulatory
Guide 1.23 (now Safety Guide 23), “Onsite Meteorological Programs™. It
is recommended that a statement: documenting conformance to Satety
Guide 23 be included.
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Document: NMPAST-01-001, Rev. 1

items Addressed with Basis of Review Answer

‘Review Check

Yes

No

N/A

2a.

Are the assumptions necessary to perform the calculations:

adequately described and reasonable?
In Section 5.2:2 of NMPAST-01-001, the value-used for the variable A,

the. minimum vertical cross-sectional area .of the Unit 1 containment:
structure (20829m2), could not be verified. As-a check, the height of the.

Unit 1 Reactor building is 42.2 m (Table 5:1-1.b of NMPAST-01-001);
and the horizontal dimension of the U1 .RAB-TB complex. (east-west) is

99.67 m (Sect. 6 of NMPAST-02-001), yielding a cross-sectional area of

approx: 4186 m?. The inputs- for this assumption and a justification
should- be ciearly stated. (For example, “Although the actual cross-
sectional area is __ m?, found by multiplying a height of __ m-by iength
of __m, a smaller area is assumed because. the reactor bulldlng is
connectad to ather buildings and this conservatively results in higher X/Q
values.) .

X%

'

w

‘3b.’

Was an appropriate method used?
in Section 6.2 of NMPAST-01-001, the reason for hand-checking 28

sector 0.5% X/Q values is not clear. (Recommend that an example be’
provided to clarity the screening process:) Of these 28 cases, 26

resulted in 0.5% X/Q-values identical to'the PAVAN output. However, the

X/Q values subsequently -calculated for the intermediate time. intervals.
differ from the PAVAN output. The differences are small (on the order of

1%) and are apparemly due fo calcuiatlng the intermediate time mtervals
using 3 .significant digits {hand-check vaiues) instead of 4 (PA\IAN
values).

Of the 28 hand-checked cases discussed in Section 6.2 of NMPAST-01-
001, two ‘cases resulted in a change to the reported value (from 2.048E-
8 to 2.08E-6 for Unit. 1 Main Stack to. LPZ-E, and-from 9.140E-5. to
9.58E-5for Unit 2. Combined Vent to EAB-WSW) These' modifications,

‘which are conservative, ‘appear to be due. to differences. between

PAVAN. and the hand-check. procedures ‘that derive:the upper envelope
of the X/Q values- versus their cumulative. frequency of ‘occurrence: For
the PAVAN approach,. ‘Section 4.6 of NUREG/CR-2858 states, “Starting
with the h;ghest X/Q value, [subroutine] ENVLOP compares the slope of

‘the line drawn from this point to every other point within an increment
containing ten X/Q-values.” The FORTRAN listing was :checked to verify
thiat ENVLOP uses only ten points in each increment, thereby calculating

the slopes of nine lines. In contrast, the. EXCEL spreadshests ‘that
document. the manual procedure use eleven points per increment,
resulting in ten slopes.

in Sections 6.2 and 6.3 of NMPAST-01-001, when calculating the

intermediate time-period X/Qs usmg logarithmic interpolation, it is
recommended that the basis for using the selected time: points of 8, 186,

‘72 and 624 hours (as shown in the Intérmediate Txme Calculations

spreadsheets), be stated.

‘Page 8 0f 12
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Document: NMPAST-01-001, Rev. 1

Review ‘_Che,ck

tems Addressed with Basis of Review Answer . ,
- - . - B Yes | No | N/A

|4 Werethe inputscorrectly incorporated into the calculations? | X

5. Aro the outputs reasonable compared to the inpu‘ts? X

ba. Although the. PAVAN computer input files, output files .and Excel
worksheets that are described in the each of the: calcuiations are.
provided on a read-only. CD (Ref. 10), it is recommended that a detailed
listing of ‘the files: be provided. This will assure that the files available on
hand and those discussed in the calculation are identical.

6.  Does the calculation conform to USNRC Regulatory Guide | X
(RG) 1.145?

Page 9of 12
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Document: NMPAST-02:001, Rev. 1, Calculation of Atmospheric

Desig' n Verification Checklist

'Dlsperswn Coefficients (X/Qs) at the NMP_Unit 1
Technical Support Center and Units 1 and 2 Contrgl
‘Room Intakes for All Reléases

14\

7 NISYS

CORPORATION

DeS|gn Verifiers Name:
Duane T. Nakahata,_

ltems Addressed with Basis of Review Answer

Review Check

Yes.

No

N/A

1__a.

1b.

Were the inputs correctly selected?

Although the values used for design inputs aré referenced (in Sections
5.2 and. 7.1 of the calculation), for clarity of the geographlc relationships

it is recommended that the calculation include- a scale drawing that’

shows.a comipass. “rose” superimposed upon an outline of the Unit 1 and
Unhit 2 -showing the release. points and: intakes. Addtionally, ¥ is
recommended that the appropriate tables- and figures from the
réferences be inclided as. attachments to the calculation.

The source of the meteorologtcal inpuls is clearly specified in Section
5.1 of the calculation. However, the method- used to obtain these mputs
from the raw data is not stated. Section 3.1 of Regulatory Guide 1.194
requwes ‘that meteorological data represent hourly averages, and are
categorized into atmospheric stability classes according to Safety Guide
23:(formerly Reguiatory Guide 1. 23) “Onsite Meteorological Programs
lt is recommended {hat a statement dp_c_:umentlng conformance to- Safety
Guide 23 be included.

X

2a.

Are the assumptions necessary to perform the caiculations
adequately described and reasonable?

In Section 6, the justification: for all assumpt;ons should be clearly stated.
For example; “Unit 1 releases to U1 CR intake building wake area is

-assumed to be one-half of the. E-w 1 T8 cross-sectlonal area because

{glve reason] and this conservatively results in higher X/Q vaiues

As_another example, "U2 Main Stack release is: assumed 1o be a
ground -level release in ARCON96 because [give reason], as described
in Section 7.3."

Was an appropriate method used?

Page 10 of 12
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items Addressed with:Basis of Review Answer

Revtew Ch

'e"ckd v

Yes.

No

N/A

1 4a.

‘Were the inputs ‘correcﬂy incorporated into the calculations?

In NMPAST-02-001, three conversions from English into metric units are
incorrect.. In Section 5.4, the Unit 2'RB outer radius (85 67) should be
26.06 m {not 25.06 m). [n Section 6, the Unit 1 TB E-W dimension (327’)
should be 99.67 m (not 111.86 m), and the Unit 1 CR intake height
above grade {72') should be 21.95 m (not-28.95 m). These errors are
carried forward into Section 7.2, resulting-in six errors in the Table 7.2.1
Building Wake-Areas: '

Unit 1 {all) to Unit 1 CR should be 550 not 167 m°.
U 2 (all. except stack) to U1 CR should be 623 not 281 m°.
U2 stack to U1 CR should be 2165 not 1363.m°.
U2 stack to U1 TSC shoild be 3639 riot 3549 m°.

U2 stack & SGB to U2 CR(all) should be 1844 not 1773 m”.

U2 PASS. to U2 CR (all) should bé 922 hot 886 M2,
The errors were carried forward into the ARCON96 computer runs:

X

5a.

Are the outputs reasonable compared to-the inputs?

Aithough the ARCONS6 computer input files, output’ files- and Excel
worksheets that are described in the each of the calculations are
provided-on a read- only CD (Ret. 11), it is recommended that a detailed

listing of the files.be provided. This will assure that the-files available on

hand and those discussed in the-calculation are identical.

Does the calculation conform to USNRC Regulatory Guide
(RG) 1.194? '
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Nine Mile Point Nuclear Station HZ;\.C;@*I',G*C?}@# 193
Nine Mile Point Nuclear Station

Design Verification. of Calculations / N I S YS
NMPAST-01-001 arid NMPAST-02-001
NISYS-1169-DV0Q01/R0O

CORPORA TION

1.. Carrect or address the errors discussed in item. 1a (for NMPAST-01-001) and tem 4a (for
NMPAST-02- 001) of Section 4. Correct the.affected computer input files and rerun. them

2. Improve the justification for assumptions used in the calculations, as described.in ltem 2 (for
both:calcuiations) of Section 4.

3. Evaluate the recommendations-discussed in items 1b, 1c, 3a, 3¢, and 5 (for NMPAST-01-
001), and ltemns 1a, 1b,'and 5 (for NMPAST-02-001) of Section 4.

4. Review the results of the hand checks described. in item 3b (for NMPAST-01-001) of Section
4. Revise the hand checks to remove conservatisms, if desired:

5. Revise NMPAST-01-001 and NMPAST-02-001, incorporating changes due to the:
recommendations stated above.
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DESIGN —/'NISYS | Attachment 1
VERIFICATION CORPORATION NISYS:1169-DV001/R0
CRITERIA

1. Originator followed defined procedures.

& 2. Title, purpose, and function of the work checked are adequately described.

D4 3. Work method is clearly stated and appropriate:

‘ 4, Assumptions are identified. Open items are flagged for subsequent verification where
‘necessary. See ltem 2 of Section 4.0

X} 5. Technical bases and'references are current and are correctly selected and incorporated.

D 6. Design inputs are ‘properly selected and ‘adequately identified. An y. specific .inputs to be
excluded are adequately identified. See Item 1 of Section 4.0

X 7. Applicable codes, standards, and regulatory requirements are identified:and properly used.

<l 8. Analytical steps can be verified-without recourse to originator. '

[X] 9. Each page of the work is identified and traceable to originator, date, and project or equivalent
control number.

B 10. All markings are legible and identifiable.

D 11. Work cleéarly references any final supporting computer runs. Calc: needs index of computer files

X 12. Final computer runs or documents being checked include input listing. Correct.inputs are used.
Where input is not listed on output, alternate methods are used by the checker.

X 13. Final computer rans are uniquely identified.

X 14. Results are consistent with inputs, technical procedures, and other project criteria.

X 15. Results are reasonable.

IX] 16. Revisions are clearly documented.

X 17. Technical intérface requirements in the Project Plan have been satisfied.

18. Appropriate QA requirements are specified.

L 19. Applicable construction and operating experience has been considered. N/A

20. Specified parts, equipment, and processes are suitable for required application.  N/A

21 Specified 'materials are.compatible with each other and the ﬂesig_n environmental conditions to

‘which the material will be exposed. N/A

[] 22. Adequate maintenance features and requirements are specified.. N/A

[J 23. Accessibility and other design provisions are adequate for performance of needed maintenance
and repair. N/A

D 24. Adequate; accessibility is provided to perform the in-service i'nspec,t'ion expected to be required
during plant life. N/A

[:] 25. Design properly considered radiation exposure to the public and plant personnel. N/A
[] 26. Acceptance criteria incorporated-into the design documents are sufficient to- allow verification.

, that design requirements have been satisfactorily accomplished. N/A
] 27. Adequate handling, stor_a___ge, cleaning, and shipping requirements are specified. ~ N/A
(] 28. Adequate identification requirements are specified. N/A
Design Verified: Calculation NMPAST-01:001 Revision: 1
Verifier: é/fii:é/é‘«—- 7 /?(«%wi«m Date: ”7/3‘%" / Y

NISYS QA Form 3.2 (JUL-2002) Page 1 of |
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DESIGN | NISYS | Attachment 2
VERIFICATION Corporation |  NISYS-1169-DV00L/
CRITERTA DRPORATIO - NISYS-1 001/R0

1. Onginator followed defined procedures.

2. Title, purpose, and function of the work checked are adequately described,

[X] 3. Work method is clearly stated and appropriate:

K 4. Assumptions. are ‘identified. Open items are [lagged. for subsequent verification where
necessary. See Item 2 of Section 4.0

@ 5. Technical bases and references are current and are _correc't!-.y selected and incorporated.

[]6. Design inputs are properly selected and adequately ‘identified. Any specific inputs to be
excluded arc adcquatcly identificd. See ltern 4 of Section 4.0

X 7. Applicable codes, standards, and regulatory requirements are identified and properly used.

X 8. Analytical steps can be verified without-recourse to ori ginator.

B4 9. -Each page of the work is identified and traceable to originator, date, and project or equivalent
control. number.

10. All markings are legible and identifiable.

{:] 11, Work clearly references any final supporting.computer runs.. Calc. needs index of computer files.

& 12. Final computer runs or documents being checked include input listing: Correct inputs-ar¢ used.
‘Where input is not listed on-output, alternate micthods are used by'the checker.

!Z 13, Final computer runs are tniquely xdennﬁed

X 14. Results are consistent with inputs, technical procedures; and other projectcriteria:

X 15. Results are reasonable.

16. Revisions are clearly documented.,.

X 17. Technical interface requirements:in the Project Plan have been satisfied.

[X 18. Appropriate QA requirements are specified.

I:J 19. Applicable construction ‘and operating experience has been considered. N/A

] 20. Specified parts, equipment, and processes are suitable for required application. N/A

D 21. Specified materials are.compatible with each other and the design environmental conditions to

which the material will be exposed. N/A

[] 22. Adequate-maintenance features-and requirements are specified. NA

[] 23. Accessibility and other design provisions are adequate for performance of needed maintenance.
and repair. N/A

] 24. Adequate accessibility is ‘provided to perform the in-service inspection expected to be required.
during plant life. N/A

D, 25. Design properly. considered radiation exposure to the public and plant personnel. N/A
[] 26. Acceptance criteria incorporated into the design documents are sufficient to allow verification

~‘that design requirements have been satisfactorily accomplished. N/A
[ 27. Adequate handling, storage, cleaning, and shipping requirements are specified. N/A
[] zs. Adequate identification requirements are specified. N/A

Design Verified: Calculation NMPAST-02-001 Revision: 1
“Verifier: ’ aé”t%w 7 /‘f«é%m Date: f} / & / 2

NISYS QA Form 3.2 (JUL-2002) Page Lof 1
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CERTIFICATE OF N I S YS ~ Attachment 3 |
CONFORMANCE CORPORATION NISYS-1169-DV001/R0O
COC Number: COC1169-001 Date: 8/25/2003
Client: Nine Mile Point Nuclear Station, LLC
NISYS Project No.: 1169
NISYS Project.Title: Nine Mile Point Calcuiauon De51 gn Venﬁcanon
Contract No./Date: 00750/ R11/07/01
P.0O. No./Date: 0345612 / 07/01/03
Supplier: NISYS Corporation.
NISYS. Corporation certifies that the materials and products listed below were furnished to CLIENT in
conformance with the requirements of Purchase Order __ 03-45612
Customer NISYS -
‘Item No. Item No. Quantity Item [ Service Description
- 001 NISYS-1169-DV- 1 . Design Verification of Calculations NMPAST-01-001 and
. 001/R0. NMPAST-02-001
|
Prepared b; Duane T. Nakdhata, PhD, PE ; S o
(Fi lriz:t, MI, Iy,ast) . Project Engineer &%W«m 7/&'@/&@/—\,,,/2, . %2 /a;;
Printed / Typed Name and Signature Date
Title
NISYS QA N
‘Manager Mark R. Winsor, PE g /f(/ A
(First, MI Last) S s g ¥/ ze03
Printed / Typed Name  ~© . Signature " Date
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