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1.6 PURPOSE

The purpose of this analysis is to calculate short term accident x/Q's for the SSES Control Room
Habitability Envelope (CRHE) uéing the methodology provided in NUREG/CR-6331 - ARCONZ6
(Reference 1) and onsite meteorological data documented in Reference 2. The ARCON96 code
uses hourly meteorological data and recently developed methods for estimating %/Q'’s in the vicinity
-of buildings to calculate relative concentrations at control room air intakes that would be exceeded
no more than five percent of the time. These concentrations are calculated for averaging periods
ranging from one hour to 30 days in duration. The term %/Q (sec/m?) is an expression of the
relative dispersion occurring between a source (release) location and a receptor location. This
relative dispersion is used to determine the expected atmospheric concentration at some defined
distance away from the source for a known quantity of effluent released.

The release points included in this analysis are defined as follows:

Reactor Building Unit 1 exhaust vent,

Reactor Building Unit 2 exhaust vent.

Turbine Building Unit 1 exhaust vent.

Turbine Building Unit 2 exhaust vent.

Standby Gas Treatment System exhaust vent.

Reactor Building Unit 1 closest distance.

Reactor Building Unit 2 closest distance.

Turbine Building Unit 1 closest distance.

. Turbine Building Unit 2 closest distance.

10 Reactor Building Unit 1 main steam tunne! blowout panel.
11.Turbine Building Unit 1 main steam tunnel blowout panel.
12. Turbine Building Unit 2 main steam tunnel blowout panel

PENoORrWN~

2.0 CONCLUSIONS AND RECOMMENDATIONS

The CRHE y/Q's for the above release points as determined in this calculation are Ilsted as
foIIows
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# Release Point CRHE »/Q'S (sec/m®) without Occupancy Correction Factors ‘
ime Period OQto2hours | 2to8 hours |8to 24 hours| 1 to 4 days | 4 to 30 days
RB Unit 1 Exhaust Vent 1.17E-03 7.50E-04 2.58E-04 2.40E-04 2.09E-04
RB Unit 2 Exhaust Vent 1.18E-03 7.02E-04 2.46E-04 2.28E-04 1.98E-04
B Unit 1 Exhaust Vent 5.09E-03 . 4.15E-03 1.20E-03 1.16E-03 | 1.01E-03
TB Unit 2 Exhaust Vent 6.00E-03 4.93E-03 1.44E-03 1.38E-03 1.21E-03
ISGTS Exhaust Vent 5.15E-03 4.22E-03 1.23E-03 1.19E-03 1.04E03
RB Unit 1 Closest Distance 3.22E-03 2.43E-03 8.25E-04 7.68E-04 6.56E-04
RB Unit 2 Closest Distance 3.89E-03 3.12E-03 8.29E-04 9.34E-04 8.10E-04
TB Unit 1 Closest Distance 1.09E-03 5.19E-04 2.07E-04 1.46E-04 1.16E-04
TB Unit 2 Closest Distance 2.72E-03 1.35E-03 5.59E-04 4.29E-04 3.49E-04
10/RB Unit 1 MST Blowout Panel| 2.80E-03 2.21E-03 | 6.25E-04 6.01E-04 5.29E-04
11[T8 Unit 1 MST Blowout Panel | 7.05E-04 5.61E-04 1.50E-04 1.53E-04 1.34E-04
12[TB Unit 2 MST Blowout Panel | 1.49E-03 6.99E-04 | 2.88E-04 1.89E-04 1.59E-04

These y/Q values are to be used in subsequent CRHE radiological evaluations for SSES.

3.0 ASSUMPTIONS / INPUT

There are no assumptions in this analysis which require future confirmation;
The input data and assumptions used in this analysis are summarized as follows:
- 1. Reactor building grade elevation — 670' (Reference 9).

2. Turbine and Control building grade elevation — 676’ (Reference 9).

-3. Elevation of the 12 release points and refer'énces are shown on Table 2.

4. All release heights are taken from the 676' grade elevation. The reactor building
elevations are corrected for the differénce in grade elevations by inputting -1.8m (-6 ft)
as the terrain elevation difference in the RECEPTOR INPUT block.

5. All release points are of assumed to be ground level release type as discussed in
References 4 and 6. v '

6. Plant north and true north are essentially the same at SSES.
7. Other input is referenced as appropriate throughout the analysis.'
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METHODOLOGY

The /Q’s for the SSES CRHE are determined using the ARCON96 computer code. ARCONS6
mainly requires inputs involving physical relationships between release points and receptor
locations. Table 1 lists the required inputs in order for ARCON96 to provide the ¥/Q's. ARCONS6
- also has default values for other parameters used in the dispersion model, but they are not - |
normally changed. These parameters, as used herein, will remain the default values except for
the Surface Roughness Length and Averaging Sector Width Constant, which will be set at 0.2 and
4.3, respectively, in lieu of the default values of 0.1 and 4.0, in accordance with the
recommendations in USNRC Regulatory Guide 1.194 (Reference 3).

Table 1 — Inputs required for ARCONO6
Meteorologicat Input Receptor Input
Number of Met Data Files Distance to receptor
Lower Measurement Height intake Height
Upper Measurement Height Elevation Difference
Wind Speed Direction to Source
Source Input
Release Type Cutput Files
Release Height ___ Output File Name fn.log
Building Area CFD File Name fn.cfd
Vertical Velocity - Expanded Qutput no
Stack Flow
Stack Radius

Meteorological Input

The meteorological data files consist of five files documented in Reference 2. The meteorological
data consists of five years of hourly data, covering the years from 1998 to 2003. Each record of
the hourly data contains a location identifier, Julian day (1-366), hour (0 to 23), low-level direction,
low-level speed, stability claés {(1=A to 7=G), upper level directioh, and upper level speed. The
identifier and upper level data is optional. Wind speeds are entered in tenths of a reporting unit
with no decimal. Wind directions are from 1 to 360 in degrees. ' '

identifier and upper level data s optional. Wind speeds are entered in tenths of a reporting unit
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These five files were combined into one file for ease of code execution. This file contains all the
data for the SSES site from 1999-2003, which satisfies the ARCONS6 (Reference 1) requirements
for having 3 to 5 years of hourly data. The Upper and Lower Measurement Heights are 10m and
60 m, respectively, and the Wind Speed units are m/s (Reference 2).

Source Input

Twelve Source (or Release) points are analyzed. These sources are chosen to primarily support

Condition 1V type accidents, but are not limited to just these accidents. The release points along

with the reiease height and references are listed in Table 2.

Table 2 — Release Points and Release Heights

Release .

# | Description Release Release Reference
Elevation, ff | Height, ft (1) Height, m :

1 | Reactor Building Unit 1 exhaust vent (2) 8741 198.1 60.4 14
2 1 Reactor Building Unit 2 exhaust vent (2) 874.1 198.1 . 60.4 16
3 | Turbine Building Unit 1 exhaust vent (2) 874.7 198.7 60.6 16
4 | Turbine Building Unit 2 exhaust vent (20 874.7 168.7 60.6 - 16
5 ] Standby Gas Treatment System exhaust vent (2) 874.7 198.7 60.6 16
6 | Reactor Building Unit 1 closest distance (3) 670 6.0 -1.8 g
7 | Reactor Building Unit 2 closest distance (3} 670 6.0 -1.8 g

8 | Turbine Building Unit 1 closest distance (4) 676 - 0.0 0.0 )
9 | Turbine Building Unit 2 closest distance (4) 676 0.0 0.0 g
10 | RB Unit 1 main steam tunnel blowout panel (2} 802.5 126.5 38.6 - 18
11 | TB Unit 4 main steam tunnel blowout panel (2) - 7175 41.5 12.7 19,21
12 | TB Unit 2 main steam tunne! blowout panel (2) 7175 41.5 12.7 _ 19,21

1. Release height = Release elevation (ft) — 676 ft (grade elevation for TB and CR).

2. Release helght set = to CRHE outside air intake height (36.9 m) in A_RCONQG since “taut

string” distance used for this release point.

3. Release height set = to 0 in ARCON96. “Taut string” distance not used in ARCON96.
Correction for elevation difference entered into ARCONS6 in Receptor Input (Terrain Elevation

Distance) as -1.8 meters.

4. Release height set = 0 in ARCONGS. “Taut string” distance not used in ARCONSS.

Distance) as -1.8 meters.
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The Building Area used for determining the wake effects is 2685 m? per Reference 5 (included as
Attachment 15). ‘

The remaining values for Source input (vertlcal velocity, stack flow and stack radlus)are specmed

as 0 since only ground level release types are being analyzed.

Receptor Input

The receptor considered in the calculation is the SSES CRHE outside air intakes. The CRHE
Intake is approximately located at column lines L and 32 (References 7, 8). Reference 12
provides a sketch of the general arrangement of the CRHE intake with respect to several of the
release points. No dimensions are taken from Reference 12, it is used for general 6rientation
only. The CRHE intake elevation from Reference 7 is 797'. Grade elevation for the SSES site at
the Control Building is 676’ (Reference 8). Therefore, the CRHE intake height is 121’ [797' ~ 676']
or 36.8m. Turbine Building elevations are measured from the same reference point and the
elevation difference is zero. The Reactor Building elevations are measured from the Reactor
Building grade elevation of 670’ and the elevation difference is -6 feet or -1.86 m.

With the combinations of release points and intake identified, the direction and distance between
the release point and the intake is determined by scaling from the reference drawings. Wind

v directiori data are recorded as the direction from which the wind blows (e.g., a north wind blows
from the north, a wind blowing out of the west is recorded with a direction of 270 degrees). The
dlrectlon mput to ARCONSS is the wind direction that would carry the plume from the release posnt
to the: |n¢ake For example, an analyst standing at the intake facing west to the release point,
would enter 270 degrees; an analyst fac:ng north, would enter 360 degrees, etc.

The souifce-to-receptor distance is the shortest horizontal distance between the release point and
the mtaﬂe‘ ‘ARCONQS uses this distance and the elevations of the source and receptor to
calculate the slant path. For releases within building complexes, the distance between the release

point and the intake cou!d be through mtervemng bwldlngs In these cases, the length of the

. tmr e SRWRALMES o A vWs W E S W We s e 4t e e mmer P w are s s me ol m s e e e e

a-l-u data dha Alnn‘ mmbla Eae salanana u-#-l-un e dlRinm rnrmmnlavae tha Adictanca hahaoaon l'ha raloaca
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shortest path is taken around or over the intervening building as the source-to-receptor distance
(e.g., “taut string length”). The resulting source-to-receptor horizontal distances and direction are
listed in Table 3. The values were determined by scaling from the reference drawings.

Table 3 - Release Point Horizontal Distances and Directions
# | Description Horizontal Distance | Direction | Reference
| meters degrees |

1 v RB Unit 1 exhaust vent _ 56.4 _ 69 11,14

2 | RB Unit 2 exhaust vent 55.7 72 11,15

3| 7B Unit 1 exhaust vent 235 21 | 11,16,22

4 | TB Unit 2 exhaust vent 19.0 25 11,16,22

5 | SGTS exhaust vent | 223 27 11,16,22

& |RBUnit1closestdistance | 21.6 28 21

7 | RB Unit 2 closest distance 10.8 a6 - 21

§ | 7B Unit1 closest distance _ 556 337 13

9 TB Unit 2 closest distance 24.7 - 238 13
[0 | RB Unit 1 MST blowout panel 251 8 | 1147

11 | T8 Unit 1 MST blowout panel 76.4 , 8 19,21

12 | TB Unit 2 MST blowout panel 40.2 162 18,21 -

In accordance with Reference 3, section 3.4, taut string distances are determined beldw for
~ release point numbers 1, 2, 3, 4, 5, 10, 11 and 12. Release points 5, 6, 7 and 8 do not use the
taut string methodology and the values from Table 3 are directly entered into ARCONS6.
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The overall site/building arrangement is shown on Reference 10. The relative locations of the

release points corresponding to the above are shown as follows:

North >
TB U2 TB Ul
a 8
CRHE intake CRHE
4 3 10
5
12 7 6 1
RB U2 RB Ul
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The approximate roof elevations for the structures are listed as follows:

1. Turbine Buildihg 786' Reference 9
2. Control Building 810’ Reference 9
3. 'Reactor Building 872’ Reference 11

These elevations are used in determining the “taut string lengths” in accordance with Reference 3,
~ Section 3.4. A simple schematic of each of these release points is provided in the following
skelches.

_Release points #1, 2, 3, 4, 5 RB 1 & 2 vents, TB 1 & 2 vents and SGTS vent (References 11,‘ 14
15 and 16). '

TB & SGTS Vent 874.7°

RB Vent s74.|'$ .

e

[~ .
a Teeel CR OA Intake 797"

.
Lt
’
’
[
4
-

RB Roof 872’

: . Tam String Designation
CB Roof 810* ’
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Release point #10: RB 1 main steam tunnel blowout panel (Reference 11, 18)

RB | MST Panel 802.5°

-----------
. : - b
- 1

-

-
-

~ ]

r .

\

CB Roof 810"

i

TB Roof 786*
Taut String Designation

PN R N N
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Release Point # 11: TB 1 main steam tunnel blowout panel (References 19, 21).

CB roof
TB roof = 105.6° — 147.8° | _ CB Roof Elevation 810"
\ ' /
P t Ah2=13
L’ — 24" t :
— o ¥~ CR 0A Inizke 797'
H
ahl =68.5° H
1]
]
TB | MST Panel 717.5° : ,
/
-[-B Roof Elévation 786- TB acToss rOOfd = ,0286.

Release Point # 12: TB 2 main steam tunnel blowout panel (References 19, 21).

CR OA Intake 797*

TB 2 MST Panel 717.5° — Taut String Designation

' ; |
TBRoof 786"  CB Roof 810°

f \
TB Roof 786 CB Roof 810°
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The following provides an example of the calculation of the taut string distance for the TB 1 main

steam tunnel blowout panel (Release point # 11).

d (ft) = Ah1 + TB roof + CB roof + Ah2 where:

Ah1 = TB roof elevation — Panel elevation = 786' - 717.5' = 68.5"

TB roof = ((TB hor. dist.)? + (CB roof — TB roof)?)"? = {((102.86)2 — (810"-786')%)"? = 105.6'
CB roof = distance across CB roof = 147.8’

Ah2 = CB roof elevation— CR O.A. intake elevation = 810‘ -797' =13

Therefore, _ | |

d(ft) = 68.5' + 105.6' + 147.8' + 13’ = 335’ or 102.1m

The distances for the remaining release points were similarly calculated and the results are shown
on Attachment 1 (EXCEL file). Attachment 2 shows the formula version of the EXCEL file.
A summary of the resulting values from Attachment 1 is provided in Table 4. '

Table 4 — Taut String Distances (meters)
# | Location Horizontal Distance | Taut String Distance
meters meters
‘ Table 3 Attachment 1

1 | Reactor Buflding_Unit 1 exhaust vent . 56.4 : 74.6

2 | Reactor Building Unit 2 exhaust vent - B5.7 73.7

3 | Turbine Building Unit 1 exhaust vent 235 36.3

4 | Turbine Building Unit 2 exhaust vent 19.0 A 33.3

5 | Standby Gas Treatment System 23 @ 36.1
exhaust vent -

10 | RB Unit 1 main steam tunnel blowout | - 451 49.5
panel . :

11 | TB Unit 1 main steam tunnel blowout 76.4 . : 102.1
panel §

12 | TB Unit 2 main steam tunnel blowout 40.2 61.2

| panel . -

i 12 | TB Unit 2 main steam tunnel blowout | 402 61.2
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5.0 50 RESULTS
The results of the analysis are provided on the ARCON96 computer outputs (Attachments 3 to 14) and
summarized on Table 5. As noted in Reference 6, section 4.2.6, ARCON96 output does not include the CRHE
occupancy correction factors that may be applied in CRHE dose evaluations.
Table 5 CRHE %/Q's as a Function of Release Point without Occupancy Correction
# : - Qto2 hours 2t08 hours 81024 hours 1to 4 days 41030 days ARCON96 | Reference
lea: Release Point sec/m’ sec/m’ sec/m® sec/m® sec/m® file
} Ur1 RB Unit 1 Exhaust Vent 1.17E-Q3 7.50E-04 2.58E-04 2.40E-04 2.09E-04 RB1EV.log Attachment 3 |
b Ur2  [RB Unit 2 Exhaust Vent 1.18E-03 7.02E-04 2.46E-04 2.28E-04 1.98E-04 RB2EV.log | Attachment 4
U3 [TB Unit 1 Exhaust Vent 5.09E-03 4.15E-03 1.20E-03 | 1.16E-03 1.01E-03 TB1EV.log Attachment 5
Und  [TB Unit 2 Exhaust Vent 6.00E-03 4.93E-03 1.44E-03 1.38E-03 1.21E-03 TB2EV.log | Attachment6 |
6TSS  [SGTS Exhaust Vent 5.15E-03 . 4.22E-03 1.23E-03 1.19E-03 1.04E03 SGTSEV.log | Attachment 7
U6 IRB Unit 1 Closest Distance 3.22E-03 ' 2.43E-03 9.25E-04 7.68E-04 6.56E-04 RB1CD.log | Attachment 8
8 Ur7  RB Unit 2 Closest Distance - 3.89E-03. 3.12E-03 | 9.29E-04 9.34E-04 8.10E-04 RB2CD.log | Attachment 9
Ur8  [TB Unit 1 Closest Distance 1.09E-03 5.19E-04 2.07€-04 1.46E-04 1.16E-04 | TB1CD.log | Attachment 10
Ur8 B Unit 2 Closest Distance 2.72E-03 1.35E-03 5.59E-04 4.29E-04 3.49E-04 TB2CD.log | Attachment 11
b Urt0  IRB Unit 1 MST Blowout Panel| 2.80E-03 2.21E-03 6.25E-04 - | 6.01E-04 5.29E-04 | RB1MST.log | Attachment 12
Url1_ITB Unit 1 MST Blowout Panel | 7.05E-04 - 5.61E-04 1.59E-04 | 1.53E-04 1.34E-04 | TB1MST.log |Attachment 13
U2 [TB Unit 2 MST Blowout Panel | 1.49E-03 6.99E-04 2.88E-04 1.99E-04 1.59E-04 | TB2MST.log | Attachment 14
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Attachm_ent 1 - EXCEL File — Taut String Distances
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Al B C | 5] | E F_ G H | [N
1 H [ ~taut | sting :  Reference
2 Distances distance f; _distancem dfi dm
3} 1_RB 1 vent horizontat 185.14 - 56.4 11.14 '
4 RB 1 vent across RB roof 167.12 51.0 i
S RE 1 vent across CB roof 18.00 55 .2847) 746
s —— ; . K :
7 | 2 RB 2 vent horizontal 182.57 55.7 11.18 { i
8 RB 1 vent across RB roof 163.93 500. . i .
[] RB 1 vent across CB roof 1864 57 i221.7] 73.7 :
10 i t
(13173 [TB 1 vent horizontal 77.18 235 i 11,16 :
12 TB1 vent across RB roof 24.43 7.4 I '
13 ITB1 vent across CB roof 52.71 16.1 119.0: 383
14 { : i
15] 4 .TB 2 vent horizontal 6236 ° 18.0- ' 11,16 .
18 TB2 vent across RB roct 2250 - - 69 :
17 TB2 vent across CB roof 39.86 122 10941 333
18 i ,
18] 5 ISGTS horizontal 73.28 22.3 11, 16 : ! ;
20 SGTS vent across RB rool 28.93 8.8 ! t i
2! SGTS vent across ¢B roof 44.36 13.5 118.3] 36.1 ' i
' |
231 10!RB 1 panel horizontal 147.86 451 11,18 t }
24 IRB 1 panel across TB roof 19.29 5.9 ' : !
25 IRB 1 panel across CB roof 128.57 39.2 162.31 485 ! I |
26} ! : B
71 111TB 1 panel horizontal 250.71 76.4 19, 21 : :
23 T8 1 panel across TB reof 102.86 314 t i
29 T8 1 panel across CB roof 147 86 45.1 335.01_102.1 1 ;
30 .
1] 12178 2 pane! hanzonial $31.79 40.2 19,21 !
32 18 2 panel acress T8 roof 131.79 40.2 200.71_61.2 1
33 : i
34 i
35 . '
36 s t
37 ' i :
38p | : !
] . :
aol i s
41 f ! !
42 |
43 R i
44 ' i
45 ' H i
46 i :
47 i i :
48 ! :
m i i i
3] ! | {
51 H i H
52 : i
53 ' !
54 ; '
55 ] .
8 . 3
57 i :
58 ot
58 I
m -
g1 ]
82 ' 1 i
63 1 :
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Attachment 2 - EXCEL File (Formula)- Taut String Distances
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A-B T o | 3 v;:ﬁslvu

‘taut Istring_ Reference |
_iDistances distance ft disiarce m_d fi ¢m

1_IRB 1 vent horizonta! 185.14 =C3/3.28 i 11,14
RB 1 vent across RB root . 167.14 -=C413.28 :
RB 1 vent across CB roof |18 =C5/3.28 _!=((Car2)+{(2.1A2))N0.5+({C542)~{622)y0.5+{13) =E5/3.28

2 _RB 2 vent horizoral 182.57 =C7/3.28 | 11,15 |
iRB 1 vent across RB roof 1163.93 =C8/3.28 ) . { \ ]
‘RB 1 vent across CB roof [18.64 . =C9r3.28  |={{Ca*2)H2.172})70.5+({C9*2)+{62/2))"0.5+{13) ‘=EQ/3.28 |

. - ’ .

3 |TB 1 vent horizonta! 77.14 =(11/3.28 11. 16
TB1 vent across RB roof  124.43 =(12/3.28
7B 1 vent across CB roof  152.71 “=0133.28 1=((C12°2){ 2. 7°2)Y0.5+({C1322)H{6242)y0.5+13) ' =E13/3.28

4 |TB 2 vent horizontal 62.36 =C15/3.28 : . 11. 16
TB2 vent across RB roof _122.5 =C16/3.28
T82 vent across CB roof  139.86 - =C17/3.28 |=({C16°2H{2.7*2)Y0.5+{{C17"2)H{B2*2)Y0.5+(13) 1=E17/3.28

5 ;SGTS horizonta! 73.29 =C19/3.28 i 11. 16
|SGTS vent across RB roof ]28.93 =C20/3.28 :

T‘sers vent across ¢B roof }44.36 =C21/3.28 |=({C20"2}H{2.7°2)Y'0.5H{(C21°2)H62°2))"0.5+{13) |=E21/3.28

10,RB 1 panel horizorital 147.86 - 1=C23/3.28 11,18
|RB 1 panel across TB roof 119.29 =C24/3.28 .
[[RB 1 pane! across CB roof |128.57 =C25/3.28 |=((C24*2)+(7.5°2)0.54{C25)+{13} =E£25/3.28

11 TB 1 panel horizontal 1250.714285714286  1=C27/3.28 19. 21
TB 1 panel across TB roof . 102.857142857143  [=C28/3.28 .
TB 1 penel across CB roof [147.85714285714: =C29/3.28 |=((C2842)+(2472))"0.5+68.5+13+C28 =E29/3.28

12 !TB 2 panel horizonis! 131.785714285714 =C31/3.28 19.21
TB 2 pane! across TB soof 131.785714285714  |=C32/3.28 ﬂcaz&g}m 11210.5+68.5 =E£32/3.28

2B ERISR s RIRslele

o 1R
i
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Attachment 3 - RB1EV.log
ARCON96 Output
for
- Reactor Building Unit 1 Exhaust Vent



EC-ENVR-1058 Attachment 3

RE1EV.log

Program Title: ARCORS6.

Developed For: U.S. Nuclear Regulatory Commission
Ooffice of Nuclear Reactor Regulation

Division of R £ Prog t
Datae: June 25, 1957 11:00 a.m.
KRC Contacts: J. ¥. lae Fhone: (301) 415 1080
e-gail: jyllenrc.gov
J. J. Hayes Phone: (301) 415 2167
e-mail: jjhé@arc.gov
L. A Brown Phone: (301) 415 1232

e-mail: lab2¢@nrc.gov

Code Daveloper: J. V. Ransdell Phone: (3509) 372 6316
e mail: j_xamsdellepnl.gov

Code Doouzentation: MUREG/CR-6331 Rev. 1

The program was prapared for sn agency of the United States Governzment. Naither
the United States Goverrwent nor any agency thereef, nor any of their
axployeas, ) 3 any Ty, P d or inplied, or assuzes sny legal
liability or responsibilities for any third party's vss, or the rasults of such
use, of any portion of this prograz or represents that its use by such third
party would not infringa privately owned rights.

Pzogram Run 5/ 5/2005 at "11:36:01

eterkes ARCON INPUT seseesdose

Fumber of Moteorological Data Files = }

Meteorological Data File Nazes
C:\RRCONOE\EQ9S_0-~1 .MET

Reight of lowar wind instrument (m) = 10.0

Raight of upper wind instrument (m) = 60.0

Wind speeds entered as meters/second

Ground-level release

Release height (m) - 36.9
Building Ares (="2) - 268S.0
Effiluent vertical velocity (m/s) - .00
Vent or stack flow (0v*3/s) - .60
Vent or stack radius (o} - .00
Direction .. intake to source (deg) = 069
Wind direction sector width (dag) - 90
Wind direction window {deg) = 024 ~ )14
Distance to intake (m) - 4.6
Intake haight (=} - 36.9
Terrain elevation diffexence (m) - .6
Qutput file names

rhiev.log

hlev.cfad
Minimux Wind Speed (w/s) = .5
surface roughness length (m) - .20
Sector averaging constant - 4.2
Initial valve of eigma ¥y - .00
Initial walve of gigma ¢ . - .00

Expandad output for code testing not salacted

Total number of hours of data processed = 43824

fiours of missing dats - 257
Rours direction in window w 12042
Hours elevated plome w/ dir. in window = °
Hours of calm winds - 23
Hours direction not in window or calm = 31462

DISTRIEUTION smmu DATA BY AVERAGING IXTERVAL

AVER. PER. 1 2 4 8 12 24
UPPER LIM. %.,00E-02 1.008-02 3.002-02 1.008-02 1.00E-02 1.002-02
LOW LIM. 1.00E~06 1.008-06 1.00Ez-06 1.00K-06 1.00E-06 1.002-06
ABQVE RANGE 0. Q. B N o. 0. 0.
IN RARGE 12065. 15222, 19260. 24548, 28496, 34500.
BELOW RANGE 0. q. 0. Q. Q. 0.
ZERC 31462. 28258, 24142. 18710. 14884, 0653,

TOTAL X/Qs 43527. 43481, 43402, 43286. 4330C. 43153.
% NOR ZERC 27.72 35.01 44.38 56.7% 65.60 79.95

$5th PERCENTILE X/Q VAIVES
1.178-03  1.10B-03 9.76g~-04 8.552-04 6.748-04 4.57E-04

958 X for atAgYREd Averagingyintervale,;. 18710, 14894, 0653,
TOTAL X/Qs 43s527. 43481, 43402. 43256. 43300. 43153,
A_UON. PERO._ . . .—..27.2%_ . __ 38,02 __._._4a 20 LT3 13 €K £&n 746 ok

Page 21

96 720
3.002-02 1.00-02
1.00E-~06 1.008-06

0. 0.

42511. 43155,
0. 0.
446. 0.
42557. 43155.
99.96 100.00

2.94E-04  2.648-04 2.392-04 2.20E-08

446. S4. 0. 0.
42857. 42621, 42457, 43155.
ea ac oa o1 tan an 180 An
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0 to 2 hours 1.17e-03
2 to B hours . 7.5CE-04
8 to 24 houzs 2.58E-04
1 to 4 days 2.40E-04
4 to 30 days 2.09E-04
BOURLY VALUE RANCE

WX X/Q HI¥ X/

CENTERLINE © 1,46E-03 1.71B-0%

SECTOR-AVERAGE 8.53E-04 9. 94206

NORMAL PROGREM COMPLETICH



EC-ENVR-1058

Attachment 4

Attachment 4 — RB2EV.log
ARCONSI6 Output
for .
Reactor Building Unit 2 Exhaust Vent

Pége 23



EC-ENVR-1058 Attachment 4

RB2EV.log

Program Title: ARCONSE,
U.8. Buclear Regulatory Coxmissien

Develcped For:
Office of Nuclear Reactor lenum

Division of R ¢ g
Date: June 25, 1587 11:00 a.m.
BRC Contacts: J. Y. lee Phone: (301) 415 1080
e~mail: jyliénrc.gov
J. J. Rayes Phone: (301) 415 3167
e-mail: jihenrc.gov
. L. A Browm Phone: (301) 415 31232

e~mail: lab2@nre.gov

Code Developer: J. V. Ramsdell Phone: (509) 372 63i6
' e-mail: j ramsdallgpnl.gov

Cods Documentation: RUBREG/CR-6331 Rev. 1 -

was p ¢ foxr an agency of the United States Government. Neither
thc Bn.teod statcs Gov-ment nor any agency thexeof, nor any of their
enployeeas, any 4 or implied, or assumes any legal
liability or nnponﬂbi.udnn for any third party's use, or the results of such
use, of any portion of thie prog ox rep that its vse by such third
party would not infringe privately ownsd rights.

Progran Run 5/ 5/2005 at 11:40:53

ttdeked ARCON INPUT Predsidedsd
Nunber of Mateorological Data Files = 1

Maeteorological Data File Naves
C: \ARCOR96\SQ59 0~1.MET

Height of lower wind instrument (m) = 10.0
Height of upper vind mstmnt (m} = €0.0
Winad &p as d
Ground-level releases .
Release height {(m} - 36.9
Building Area {(m*2) = 2685.0
Effluent vertical velocity (m/s) - .00
Vent or stack flow (=*3/x) - .00
Vent or stack zadius (m) - .00
Birection .. intake to source (deg) = 072
Wind diraction sactor width (deg} - 90
Wind direction window (dag) = 027 - 117
Distance to intakre (m) L 73.7
Intzke height {m) - 36.9 -
Terrain alevation difference (m) - .Q
Output file nanes

th2ev.log

_rb2ev.cfd
Minisum Wind Speed (z/s) = .5
Surface roughness length (m) - .20
Sector averaging constant - 4.3
Initisl value of aigmz y - .00
Initial value of sigma = = .00

Expanded output for code taesting not selected

Total number of hours of data processed = 43824
Hours of missing dats - 297
Hours direction in window = 11325
Hours eslevated plune w/ dir. in window = ]
Houzrs of calm winds - 23
Bours direction not in window or calm = 3217%

DISTRIBUTION SWMZARY DATA BY AVERAGING INTERVAL
4

AVER. PER. 1 2 ] 12 24
UPPER LIM. 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02  1.00E-02
10W LIM. 1.00R-06 1.00E-06 1.00E-06 1.00X-06¢ 1.DOX-06 1.0DE-06
ARBOVE RANGE 0. 6. 0. 0. 0, Ce.
IN RANGE 11348, 14628, 10838, 24338, 28327, 34543,
BELOW RANGE 6. 0. 0. o. o, 0.
ZERO 3217s. 28853. 24564 18921, . 14873. 8610.
TOTAL X/Qa 43527, 43481, 43402 43256. 43300, 43153,
& KOR RZERO 26.07 33.64 43.40 56.26 65.42 20.05
95¢h PERCENTILE X/Q inu.u::s
mopance 17387 2328‘ ° §¥Es8T " 233a80  © 543:50 1 3saSS
BELOW RANGE a. . 8. 6. Q.
——- 1.234%04 A.Oﬂl‘ﬂa 2.036%0«  0.228%s ©.A16%3e  »..8£%0«

96
1.00E-02
1.00E-06

o.

42634.
0.
323.
42987,
$9.25

R iicH
°

. nudtde

168 .

1.002-02
1.00E-06
0.
42612,
0.

S.
42621.
$9.98

v aes!
0.

o am-On

360
1.008-02
1.00£-06

0.
42457.
0.
42457,
100.00

Page 24

720
1.002-02
1.00z-06

0.
43155,
0.
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858 X/Q for standard aversging intervals

0 to 2 hours 1.16E-03
2 to B hours 7.02E-04
9 to 24 hoors 2.4€8-04
1 to 4 days . 2.28E-04
4 to 30 days 1.982-04
EOGRLY VALUZ RARGE

MAX x/Q MI¥ X/Q

CEHTERLINE 1.502-03 1.742-03

SECTOR~AVERAGE 8.732-04 1.02E-05
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Attachment 5 - TB1EV.log
ARCONI6 Output
o for
Turbine Building Unit 1 Exhaust Vent
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TB1EV.log

Program Title: ARCONJG.

Developed For: U.8. Muclear Regulatory Commission
affice of Nuclear Reactor Reagulation
Division of Reactor Prograz Management

Data: June 25, 1997 11:00 a.m.
WRC Contacts: J. Y. lee Phone: (303) 415 1080
. e-msil: jyllénre.gov
J. J. Hayes Fhone: (301) 415 3167
e-muil: jjdbénrc.gov
L. A Rrown Fhone: (301) 415 1232

e-mail: ladb2{arc.gov

Code Developer: J. V. Ramsdell Phozne: (509) 372 6316
’ e-aail: j_ramsdellepnl.gov

Code Documentation: MNUREG/CR~6331 Rav. ':

The prog was p d for an agency cf the United States Gmtment. Noither
the unm States chcmnt nor any agency thereof, nor any of theirx
exployses, X d or inplied, or assumes any legal
liability or :ecpm.uxbxuuos t’ox any third party‘'a use, or the rasults of such
use, of apy portion of this prog or rep s that its use by such third
party would not infringe privataly owned rights.

Progran Run 5/ 5/2005 at 11:81:40

s RRdR ARCON INPUT Steenaetid
Ruzber of Mateorological Data Files = 1

Meteorological Dats File Names
C€: \ARCONS6\8Q99_0~1.MET

Height of lower wind instrument (&) = 10.0
Height of upper wind instrunent (=) =~ 6%.0
Wind speeds entered as metexs/second
€round-level release .
Release haight (=) - 36.9%
Building Area (a*2) = 2685.0
Effluent vertical velocity (m/s) - .00
Vent or atack flow (=*3/s) - .00
Vent or stack radius (=} - .60
Dirsction .. intake to source (deg) = 021
Wind direction sector width (deg) - 90
wind direction window {(deg) = 336 - 066
Distance to intaxe im) - 36.3
Intake height (=) - - 36.9 .
fTercain elevation difference (n) - K3
Cutput file nazes

tdlev.log

tblev.cfd
Minimum Wind Speed {(m/s) - .8
Surtace roughness length (m) - .20
Sector averaging conatant - 4.3
Initial value of sigma y L d .00 -
Initial value of sigma = - .00

Expanded cutput for code testing not -nl.oetm

Total nminber of hours of data pmotsu: = 4382¢

Bours of missing data - 287
Bours direction in window = 15508
Hours elevated plume w/ dir. in windovw = 0
Rours of calm winds - 23
Eours direction not in window or calm = 27956

DISTRIBUTION SUMMARY DATA BY AVERAGING Im
2

AVER. PER. 1 s 12 24
PTTR Lot 1.008-02 1.008-02 1.002-02 1.00z-02 1.008-02 1.00E-02
Low LIM. . 1,00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00R-06
ABOVE RANGE 0. 0. 0. - 0. 0. 0.
IN RANGE 15531, 17677, 20720: 25213, 20820. 34963,
BELOW RANGE . 0. 0. 0. 0. 0.
ZERO 27896. 25804. 228632, 19043. 14480 8180,
TOTAL X/Qs 43527, 43481 43402, 43256. 43300. 43153,
% KON ZERC 35.68 40.65 47.74 58.29 66.56 81.¢2
95th PERCENRTILE X/Q VALUES
ananes  3-98E3 93 ‘. ?9E‘?3 4.80%:87 4283190 7 8%z 3‘ ? 35359‘
BELOW RARGE 0. 0.
ZERO 21996 2580‘ 22682. -.39082_ -.uuo- ...-Q.IQO-

96
1.008-02
1.00E-06

Q.
42679,
0.
278.

42857
99.35%

' 4
[}

- w278

168 .

1.00E-02
1.00E-0E
q.
42621.
o.

o.
42623,
100.00

' agen
©

360

1.008-02
1.00E-06
0.
42457,
0.

0.
42457,
100.00

MR LN
0.

-cave Ou

Page 27

720
1.00E-02
1.002-06

.
43155,
0.
0.
43188,
100.00C

v a%se?
o

aswrn Ou
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95% X/Q for standaxd averaging intervale

to 2 hours 5.092-03

0
2 to 8 hours 4.152-03
8 to 24 hours 1.202-03
1 to & days 1.162-02
& to 30 days .. 1.01x-03
BOURLY VALVE RANGE
MAX X/Q MIR X/Q
CENTERLINE 5.902-03 1.50E-04
SECTOR-AVERAGE 3.445-03 8,738-05

MORMAL PROGRAM COMPLETICH
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Attachment 6 — TB2EV.log
ARCON96 Output
- for

" Turbine Building Unit 2 Exhaust Vent
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TB2EV.log

Progran Title: ARCONSG.

V.8. Xuclear Regulatory Commission
office of Ruclear Reactor Regulation
Division of Reactor Program HManagement

Devaloped For:

Date: June 25, 1897 11:00 a.m.
NRC Contacts: J. Y. lee Fhone: (302) 415 1080
e-mail: jylignrc.gov
J. J. Bayss Fhone: (301) 415 3167

e-mail: jjhénrc.gov
Phone: (301) 418 1232
e-mail: lab2¢arc.gov

‘L. A Brown

Fhone: (509) 372 €336
e-mail: 3 _ramsdellgpal.gov

Code Davelorer: J. V. Ramsdell

Code Docunentatien: NRUREG/CR-63311 Rev. 1

The prograz was prepared for an sgency of the United States Govermment. Neither
the United States Govarnment nor any agency thereof, nor sny of their
arployeaes, sny wa d or implisd, or assumes any legal
liadbility or :ou-pon-nnnnn tor any third party’s use, or the results of such
use, of any portion of this progran or reprasents that its use by such third
paxty would not infringe privately owned rights.

Progran Bun 5/ 5/2005 at 11:42:25

whaasee ARCON INDUT tssechders
Buxber of Meteorclogical Data Files = 1

Heteorological Data File Bames
C:\ARCONSE\SQ99_0~1.MET

Attachment 6

Beight of lower wind instrumant () w 10.¢0
Baight of upper wind instrument (m) w 6.0
Wind speeds antared as meters/second
Ground-level relezse
Release height (m} - 36.9
Building Area (2"2) = 2685.¢
Effluent verticsl velocity (o/s) - .00
Vent or stack flow ({2*3/s) - .00
Vent or stack radius (m) - .00
Direction .. intake to source (degq) = a2s
Wind direction sector width (deg) - 90
Wind direction window (dag) = 340 - 070
Distance to intake (m) = 33.3
Intake height (m) - 36.8
Terzain slevation differsnce (m) - -0
Cutput file nanes

tb2ev.log

th2ev.cfd
Minimum Mind Spead (n/s) - .8
Surface roughness langth (m) - .20
Sactor averaging constant - 4.3
Initial valve of aigma y - .00
Initiel value of sigma & - .80

Rxpanded output for code testing not selectad

Total number of hours of data procutad = 43624
Hours of migsing data - 297
Hours direction in window = 15500
Hours elevated plume w/ dir. in window = [
Hours of calm winds - 23

= 28004

Hours direction not in window or calinm

DISTRIBUTION SUMMARY DATA BI AVERAGING INTERVAL

AVER. PER, 1 2 ‘ ) 12 24
UPFER LIM.  1.00E-02 1.00E-02 1.00E-02 1.00E-0Z 1.00E-02  1.00E-02
Low LiX.  1.008-06  1.00E-06 1.002-06 1.00E-05 1.00E-06 1.00E-06
ABOVE RANGE o, Q. 0. 0. 0.
N RANGE 15523, 17650. 20672. 25158, 26766 34nes.
BELOW RANGE o. 0. c. 0. . o o.
2ERO 28004. 25831, 22730. 18098, 14536. 287,
TOTAL X/Qs 43527, 43431, 43402. 43256, 43300, ansy,
% NON ZERO 35.66 40.59 . 47.63 58.16 66.43 80.80
95th PERCENTILE X/Q VALUES
mwawee 185357 9358? - 58315’ < ZEISE‘ ‘ !353”’ - 52?:3‘
BELOW RANGE 0.
.- ©. 0083, N Dil’ﬁa - 653’0.; .. 195".' - .’293-

e IOB"O..

96
1.00x-02
1.00R-06

0.
42677,
Q.
280,
42957,
$9_35

' B
0

ar+aR80,

168 .

1.00E~02
1.00E-06

0.
42621,
0.
0.
£2621.
100.00

' B
. o.

-

360
1.002-02
1.00E-06

0.
42457.
G.
e
42457,
100.00

W tL £y 5
Q.

rp—

o -

Page 30

720

.00B-02
.00B-06

a.
43153, .

0.

0.
43155,
100.00

-§9358°
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95% X/Q for standard aversging intervals

0 to 2 houzs 6.00E2-03
2 to 8 hours 4.93E-03
B to 24 hours 1.442-03
1 to 4 days . 1.382-03
4 to 30 days 1.212-03
HOURLY VALUE RANGE

MAX X/Q MIN %/0

CENTERLINE 6.992-03 - 1.778-04

SECTOR-AVERAGE 4.07x-03 1.03z-04

FORMAL FROGRAM COMPLETION
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 Attachment 7 - SGTSEV.log
ARCON®6 Output
3 for
Standby Gas Treatment System Exhaust Vent



EC-ENVR-1058 Attachment 7

SGTSEV.log

program Title: ARCONSS.

Developed For: U©.8. Nuclear Regulatory Commission
office of FNuclear Reactor hgulluon

Division of R Prog ¢ t
Date: June 25, 1897 11:00 a.a.
KRC Centacts: J. Y. Lee Phone: (301) 415 1080
e-mail: jyllenro.gov
J. J. Bayes Phons: (301) 415 3167
e-mail: jjhénre.gov
L. A Browm Phone: (301) €15 1232

e-mail: lab2@énro.gov

Code Developer: J. V, Ramsdell Phona: (509) 372 6316
e-mail: j_ranadellipal.gov

Code Documentation: NUREG/CR-6331 Rev. 1

The prograc was prepared for an agency of the United States Goveroment. Neithar
tha United States Governmant nor any agency therecf, nor any of their
axployees, ) ¢ any d or ixplied, or assumes any legal
liability or :.spoasxb.\lxtits tor any third party’'s use, or the results of such
use, of any portion of this progranm or represents that its use by such third
party would not infringe privately owned rights.

Program Ron  §/ $/2005 at 11:43:01

abdesep ARCON INRPUT *hotaniana
Number of Meteorclogical Data Files = 1
Heteorological Datas File Names

€:\ARCON96\$Q99_0~1.KET

Keight of lower wind instrument (a} = 10.0
Reight of upper wind instrumesnt (m) = 60.0
Wind spesds entered as neters/second

Ground-level release

Ralease height (m) - 36.9
Building Area (m~2}) = 2685.0
Effluent vartical velocity (m/s) = .00
Vent or stack flow (n*3/s) - .00
Vant or atack radius (m) - .00
Dizection .. intake to source (deg) = 627
Wind direction sector widcth {deg) - 90
Wingd direction window (deg) = 342 - 072
Distance to intske {(m} - 36.3
Iantake height (m) - 36.9
Terrain eslevation difference (m) - .0
Qutput file naxzas

sgtsev.iog

sgtsev.cfd
Minimum Wind Spsed (n/s) - .5
Surface roughness length (m) - .20
Sector averaging constant - 4.3
Initisal valve of sigma y - .00
Initial value of sigma 2 - .00

Expanded output for coda tasting not aslected

Total nunber of hours of data procassed » 43824
Bours of nissing data - 297
Bours direction in window - 15493
Hours elevated plume w/ dir. in window = ]
Hours of calm winds - 23
Hours direction not ip window or calm = 2801} !

DISTRIBUTION SUMMARY DATA BY AVERAGIRG INTERVAL

AVER. PER. ) 2 L 8 12 24 86
UPFER LIM, 1.008-02 1.008-02 1.00E-02 1.00£-Q02 1.00E-02 1.00E-02 1.00E-02
oW LIM. 1.00E-06 1.00X-06 1.00R-06 1.00E-06 1.00x-06 1.002-06 1.00E-06
ABOVE RANGE Q. C. 0. Q. 0. [N Q.
I RANGE 15516. 17639. 20654, 25144. 208766, 34871. 42705.
BELOW RARGE Q. 0. 0. Q. . 6. . 0. Q.
LERC 28011. 25842. 22748 . 18112, 14534. 8282. 252.
TOTAL X/Qs 43527, 43491. 43402, 43256. 43300. 43153. 42857,
§ RON ZERO 35.65 40.57 41.59 $B6.13 €6.43 80.61 99.41
ApSSEMJEREENTILE X/o VALUTS v. R v. v. v
I¥ RARGE 15515. 17639. 20653, 25144. 28766. 34871. 42795,
RRIOU. RARGR .. o e .., e ] n n N n a

5. ISI-OJ 5.032-03 4.66E-03 4.452-03 3.532-03 2.302-03 1.478-03

168

1.00-02

1.00E-06
0.
42621.
e.
42621,
100.00

Q.
42621.
L

1.252-03

160
1.008~02
1.00E-06
e.
42457.
0.

0.
42457,
100.00

e.
42457,
n

1.162-02
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720
1.008-02
1.00E-06

6.
43155.
Q.
0.
431855.
100.00

.
43155.

1.092~-03



EC-ENVR-1058

$5% X/Q for standard .votaqing intervals

0 to 2 hours $.18E-03
2 to 8 hours 4.22£-03
8 to 24 hours 1.23g-03
1 to 4 daye <+ 1.19E-03
4 to 30 days 1.042-03
HBOURLY VALUE RANGE
- MAX X/Q
CENTERLINR 5.972-03

SECTOR~AVERAGE 3.482-03

MIN X/Q
1.51E-04
8.82E-05

Attéchment 7

Page 34
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. Attachment 8 — RB1CD.log
ARCONS6 Output
for A
Reactor Building Unit 1 Closest Distance




EC-ENVR-1058 Attachment 8

RBICD.lcg

Program Title: ARCONSG.

U.$. Muclear Regulatory Commission
oOffice of Kuclear Reactor Roqulauan

Developed Yor:

Division of Prog
Date: June 25, 1937 11:00 a.n.
KRG Contscts: J. Y. Lee FPhone: (301) 415 1080
) e-peail: jyllonrc.gov
J. J. Rayes FPhone: (301) 415 3167
e-mail: jihdnrc.gov
Phone: (301) 415 1232

L. A Brown
: e-mail: lab2¢nrc.gov

Phone: (50%) 372 6316

Code Developer: J. V. Ram=dell
. e-mail: j_ramsdellépnl.gov

Code Documentation: KUREG/CR-6331 Rev. 1

was d for an agency o! the United States Governnent. Neitherc
m vnxud States cove:rmt aor any agency therecf, nor any of their
exploysas, any 4 or implied, or assumes ady legal
liability or nspoanbxl;cias t‘o: any third party's use, or the results of such
vse, Of any portion of this progran OFf FePresents that its use by such third
pacty would not infrimge privately owned rights.

Program Run 5/ 5/2005 &t 11:44:23

sotntdd ARCON ILNPUT #adisttasrs
Funher of Mateorological Data Files = 1

Meteorological Data File Naves
€:\ARCONIE\8Q99_0~1_MET

Boight of lower wind ipstrument (m) = 106.0
Height of upper wind instrunent (m) = 60.0
Wind speads entered as meters/second
Ground-level releasa
Relsase height (m) - .0
Building Area ("2) - 2685.0
Effluent vertical veloaity (m/s) = .
Vent or stack flow (m~3/a) - .00
Vent or stack radius (a} - .00
Direction .. intake to source (deg) e’ o28
Wind direction sactor width (deg) - 90
Wind direction window (deg) - 343 - 072
Distance to intake (m) = 21.6
Iatake height (@) - 36.9
Terzain elevation diffarence (m) - -1.8 -
output file nanes

rbicd.log

biecd. cfd
Minimum ¥ind Speed (m/s) - .5
Surface roughness length (=) = .20
Sactor averaging constant = 4.3
Initial valuve of sigma y - . .00
Initial value of signa a - .00

Expanded output for coda testing not selectad

Total punber of hours of data processed = '43824

Hours of missing dats - 297
Houzs direction in window ' = 15190
Hours elevated pluns w/ dir. in windowv = '3
Bours of calm winds - 16
Hours directicn not in window or calm = 28321

DISTRIBUTION SUMMIARY DATA BY AVERAGING 1mm

AVER. FIR. 1 2 ’ 12 24
UPFER LIM.  1.00E~02 1.00E-02 ° 1.00:—02 1.00z-02 1.008-02 | 1.008-02
LOW LIM.  1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 . 1.00E-06
ABOVE RANGE o. 0. 0. 0. 6. o.
IR RARGE 15206. 18728 22047. 28216. 32251. 38207,
RELOW RANGZ o. 0. °. 0. . .
2ERO 28321, 24732, 20555. 15040. 11049, 4946.
TOTAL X/Qs 43527, 43481, 43402 43256. - 43300. 43153,
% RON ZEXo 3a.83 43.07 52.64 65.23 74.48 88.5¢
95th PERCENTILE X/Q VALUES
3.222-03 3.09E-03 2.872-03 2.63X-03  2.122-03  1.49E-03
BELOW RANGE o. °. o. 0. o. 0.
" 22RO 28321. 24752, 20555. 15040. 11049. 4946.

26
1.002-02
1.00x-06

0.

42940, |,

17.
42957,
99.96

9.49E-04

0.
17.

8.50E-04

0.
o.

T.42E-04

Q.
0.
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720
1.00E-02
1.00E-06

0.
43155,

Q.
43155,
100.0¢

6.95E-04

[
Q.




EC-ENVR-1058 _ Attachment 8

$5% X/Q for standard averaging intervals

0 to 2 houre 3.228-03
2 vo 8 hours 2.438-03
8 to 24 hours 5.25g-04
1 te 4 days 7.68x-04
4 to 30 days 6.56E-04
BOURLY VAIUE RAMGE
MAX X/Q MIX X/Q
CINTERLINE 4.00E-03 1.738-04

SECTOR-AVERAGE 2.332-03 1.01E-04

NORMAL PROGRAM COMPLETICN

Page 37
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Attachment 8 — RB2CD.log
ARCON96 Output
: - for
Reactor Building Unit 2 Closest Distance




EC-ENVR-1058

RB2CD.log

Program Title: ARCONSE,

Developed Yor: U.S. Nuclear Regulatory Comissio;:
Office of Wuclear Reactor Ragulation
Division of Raactor Progran Management

Date: June 25, 1957 11:00 a.=.

Phone: (303) 415 1080

e-mail: jyli¢nrc.gov

Fhone: (301) 415 3167

e-mail: jjhéanrc.gov

Phone: (301) 415 1232

e-m3il: lab2garc.gov

KRC Contacts: J. Y. lee
J. J. Bayes

L. A Brown

Coda Developer: J. V. Ransdell Phona: (509} 372 6316
®-mail: j_ramsdellipnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1 -

The p was p d for an y of the Uniced States Government. Neither
the Unxtnd States chornnent nor any sgency thereof, nor any of their
exployeaes, X any d or implied, or assunes any legal
liability orx nsponsibuniu for any third party’s use, or the results of such
use, of any portion of this prograx or reprssents that its use by such thizd
party would not infringe privataly owned rights.

Progxan Run 5/ 3/2005 at 11:45:00

sevnesd APCON m evetbttdh
Kumber of Meteorclogical Data Files = 1
Metsorological Data File Nanes
C:\ARCOR96\5299_0~1.MEY
Raight of lower wind instrument {g) = 10.0
Height of upper wind instrument (m) = 60.0
Wind speeds entexed as meters/second

Ground-level release

Attachment 9v

Release height (=) - .0
_ Building Ares (£*2) - 2685.0
Effluent vertical velocity (=/s) - .00
Vent or stack flow (mn“3/s) - .00
Vent or stack radius (m) - .00
Dizectien .. intake to source (deg) = oS0
Wind direction sector width (deg) - 90
wWind direction wisdow (deg) = 048 - 135
Distance to intake (m) - ic.e
Intake height (=) - 36.9 -
farrain elevation difference (n) - ~%.0
output file naces
b2cd. oy
rh2ed.cfd
Minimum Wind Speed (n/s) - .5
Surface roughness length (m) - .20
Sector averaging constant = 4.3 ‘ ;
Initial value of signa y - .00 ]
Initial value of sigma @ - .00 ; ;

Expanded output for code testing not selectad

Total number of hours of data p:eeencd = 43024

HBours of missing data - 297 B .
Hours direction in window = 15048 I i
Bours wlevated plume w/ dir. in window = [} ; I
Rours of calm winds - 16 !
flours direction not in window or calm = 28463 ]

DISTRIBUTION SUMMARY DATA BY AVERAGING IRTERVAL
2

‘12

AVER. PER. bt 4 8 1l 24
UPPER LIM.  1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 : 1.002-02
10% 1LI¥. _ 1.00E-06 3.00E-06 1.00E-06 1.00E-06 3. oo:-os 1.008-06
ABOVE RANGE 0. 0. 0. 0. ’ 0.
IV RANGE 15064, 18593, 23055. 20986. 33133 30466,
BELOW RAMGE el 0. 0. 0. 0.
ZERD 28463, 24388, 20347, 142%0. 10157. 4687,
TOTAL X/Qs 43527, 43481, 43402. 43256 43300. 43153,
A WON ZTRO .61 42.76 s3.12 61.01 76.52 89.14
95th PERCENTILE X/Q VALUES
IN RANGE 15064, 18593. 23055.  28986. 33133° 3n¢cs.
BELOW RAMNGE 0. : 0. Q. 0. 0. 0.
- 3. 892502 3.782503 3.83E+03 2.b45=0S 1. 12E503

3.318%03

96
1.00E-02
1.00x-06

0.
42957,
0.
o.
42957,
100.00

42887
0.
1.138-03

168 -

1.00B-02
1.00E-06

Q.
42622.
0.

42621.
100.00

© ageai
0.
1.UZE~03

360
1.00E-02
1.00E-06

Q.
42457.
Q.
G.
42457.
100.00

 azasi!
Q.
. UBE-0¢
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720
1.00B~02
1.00x~08

0.
43185,
0.
0.
43185,
100.00

T 43185,
¢.
¥.538-04



EC-ENVR-1058 Attachment 9 - Page 40

S5% X/Q for standard avenginq intervals

0 to 2 hours 3.852-03
2 te B hours 3.12p-03
8 to 24 hours 9.29E-04
1 to 4 days .. 8.342-04
4 to 130 days 8.102-04
BOURLY VALUR RANGE :

X X/Q MIN X/

CENTERLINE 4.842-03 - 1.368-04

SECTOR-AVERAGE 2.82E-02 7.85E-05

NORMAL PROGRAM COMPLETIQN
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Attachment 16 — TB1CD.log
- ARCON96 Output
for _
Turbine Building Unit 1 Closest Distance




EC-ENVR-1058 Attachment 10

TRBICD.log

Program Title: ARCONSG.

U.8. Ruclear Regulatory Comnission
Office of Nuclear Raactor Regulation

le For:

Division of og M g
Date: June 25, 1587 11:00 a.m.
WRC Contacts: J. Y. Lee Phone: (301) 415 1080
e-mail: jyllfnrc.gov
J. J. Bayes Phone: (301) 415 3167
e-mail: 3jhénre.gov
L. A Brown Phone: {301) 415 1232

e-mail: lab2garc.gov

Fuone: - {309) 372 6316
o-mail: j_ramsdell@pnl.gov

Code Developer: J. V. Ramsdell

Code Documentaticn: NUREG/CR-6331 Rev. 1

The progran was prepared for an agency of the Tnited States Government. Neither
the United States Government nor any agency thersof, nor any of their
eszployees, makes any warranty, expressed or ieplied, or assuses any legal
liability or rasponsibilities for any third party's use, or the results of such
use, of any portion of this prog or xep that its use by such third
party would not infrings privately owned righte.

Progrem Run 5/ 6/2005 at 11:45:33

serease ZRCON INPUY Stsrintnne
Kumber of Matecrological Data Files = 1

Matsorological Data Fila Maxzes
C:\ARCOND6\8Q95 _0-~1.MET

]
-
(-4
o

(-]

Height of lowexr wind Ln-tmc (=)
Height of upper wind instrument (m)
¥ind spsede entered as meters/second

"
[
o
-]

Ground-level release

Release height (m) - .0
Brilding Azea (m"2) = 2685.0
Efflvent vertical velocity (o/s) - N
Vent or stack flow (n~3/s) - .00
Vent or stack radius (m) - .Q0
Direction ., intake to scurce (deg) = 337
Wind direction sector width (deg) - S0
Wind direction window (deg) = 292 - D22
Distance tc intake (m) - 55.6
Intake height (m} - 36.9%
Terzain slevation difference (x) - .0
Qutput file aanes
tbled.log
thlcd.efd
Minisun Wind Speod . (a/s) - .5
Surfsce roughness length (m) = .20
' Sector averaging constant - 4.3
" Initiel walue of sigma y - .00
! Initial Value of isigma = - .00
; s ] ! P .
| Expanded output for code testing not selected
[ TR oo
| fothl number of hours of data processed = 43824
| Hopgoitf_iniq-M¢rid§tA = 287
| Houts direction in window = 7275
| Hours dlavated plume w/ dir. in window = o
| Hobrs 9f eals winds - 16
! Boiixe direction|not in window or cala = 36236
| i !
i DATA BY AVERAGIRG INTERVAL

2
1.00E-02 3.

4 [ .32 24
00B-02 1.002-02 1.00g-02 1.00E-02

LOW LiM. . ||1.00K-06 1.00E-06 X.00E-06 3.00£-06 1.00E-06 1.00E-06
ABOVE RASGE ~ '~ | @, 0. 0. 0. 0. 0.
IN RANGE 7293, 9097, 11835, 16110. 19692, 27112,
BELOW RANGE 0. 0. . 0. . 0.
EXRO 36236. 34384, 31567, 27146. 23608, 16041
TOTAL X/Qs 43527, 43481, 43402, 43256. 43300, 43153,
s KON IERO 36.7% 20.92 27.27 37.24 45,48 62.83
T et DI TERUTLLE o. . o. 0. ..
IN RANGE 7291. 9097. 11835. 16110. 19692, 2m12.
YA PERTLIIL b A Y VALUAD - . “ = -
: 1.09%-03 B.24X-04 7.57E-G4 6.63E-04 S.25g-04 3.59%-04

96
1.002-02
1.002-06

0.

41206.
14.
1737,
42957,
9%.96

41206. .

1,9%E-04

168
1.002-02
1.00E-06

0.
42255.
22.
344.
42621.
99.19

0.
42255,

1.66E-04

360
1.00E-02
1.00E~-06

42457.
0.
0.
42457.

100.00 -

¢.
42457.

1.40E-0C¢
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720
1.00£-02
1.00E-06

.
43185,

g
S0,
43188,
100.00

[
43185,

1.27e-04



EC-ENVR-1058 Attachment 10 , Page 43

95% X/Q for dard ging i vals
0 to 2 hours 1.092-03
2 to B hours 5.198-04
8 to 24 hours 2.07E-04
1 to 4 days © 0 1.46%-04
4 to 30 days 1.16E2-04
BOURLY VALUE RANGE ’
: Mmx x/Q . uw x/Q
CENTERLINVE 1.78E-03 6.642-05
SECTOR~-AVERAGE 1.04E-03 3.87E-05

NORMAL PROGRAM COMPLETION



EC-ENVR-1058 Attachment 11 Page 44

Attachment 11 - TB2CD.log
ARCON96 Qutput
for _ _
Turbine Building Unit 2 Closest Distance



'EC-ENVR-1058 Attachment 11

TB2CD.leg

Program Title: ARCON9G.

Daveloped For: U.S. ¥uclear Regulatory Coumission
. office of Xuclear lucto: ugnl;txon
Division of

Date: June 25, 1997 31:00 a.m.
¥RC Contacts: J. Y, lee Phone: (301) 415 1080
a-mail: jyllfarc.gov
J. J. Hayes Phone: (301) 41% 3167 -
a-mzil: §3heénrc.gov
L. A Rzown Phone: (301) 415 1232

e-mail: lab2fnrc.gov

Code Dsveloper: J. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdellépnl.gow

Code Documentation: KUREG/CR-6331 Rev. 1

The program was prepared for sn agency of the United States Governzent. NWeither
the United States Governent nor any un:y tharecf, nor any of their

amployeas Xas any d or implied, or assumes any legal
lhbiuty or nsponub:htiu for any third party's use, or the results of such
use, of any portion of this prog or rep ts that its use by such third

party would not infringe p:ivauly owned rights.
Progxam Run 8§/ 8/2005 at 21:46:05
so0crss ARCON INPUT sransnress
Number of Meteorological Data Fijes = 2

Moteorologicsl Data File Kaces
C:\ARCONS6\$Q99_0~1.MET

Reight of lower wind instrument (m) = 10.¢
Height of upper wind instrument (m) = 60.0
Wind speod d as / &
Ground-level release
Releass height (m) - .0
Building Area (z*2) - 2685.¢
Effluent vertical velocity (m=/s} - .00
Vent or stack flow (n*3/s) - .00
Vent or atack radius (m) - .00
Direction .. intakXe to scurce (deg) = 238
Wind dizection sector width (dag) - 90
¥ind direction window (dog) - 193 <~ 283
Distance to intake (o) T- 248.7
Intake haight (=) = 6.9
Terrain elevation difference (=) - .0
Output file names

th2ed.log

tbh2cd.cfd
Miniznum Wind Speed {(m/s) - .5
Surface roughness length (m) - .20
Sector averaging constant - 4.3
Initial wvalue of sigra y . = .00
Initial value of sigma £ - .00

Expanded output for code testing not selected

Total number of hours of data processed = 43824

Hours of missing data - 297
Hiours direction in window = 11439
fours elevated plume w/ dir. in window = [
Bours of calm winde - 16
ficurs direction not An window or calm = 32072

DISIRIBUTION SUMMARY DATA BY AVERAGIKG Im

AVER. FER. 1 2 8 12 24 96
UPPER LIM. 1.00E-02 1.00E-02 1.00!-:-02 1.00E~02 1.00B-02 1.00E-02 1.00E-02
LOW LIM. 1.00R-06 1.002-06 1.002-06 1.00E-06 1.002~06 1.00B-06 1.002-06
ABOVE RANGE 0. 0. 0. 0. Q. 0. 0.
IN RANGE . 11455, 13984, 17606. 22809, 27150, 34278. 42478,
BELOW RANGE 0. Q. c. 0. ¢, 0. 0.
IXRC 32072, 29497, 25796. 20367. 16150. 8875, 478,

TOTAL X/Qs 43527. 43481. . 43402, 43256. 43300. 43153, 42857,
& NON ZERO 26.32 32.16 40.56 ~852.92 62.70 © o 79.43 $0.89

95th PERCENTILR X/Q VALUXLS :
2.72E-03 2.442-03 2.02p-03 1.69E-03 1.332-03 9.372-04 5.86E-04

BELOW RANGE 0. 0. 0. 0. 0. o. a.
£XRO Ja2972. 29497. 25796. 20367. 16150, 4875, 478.

168
1.00E-02
1.002-06

C.
42581 .
[}

0.
42621,
99.91

4.81E-04

.
440.

360
1.002-02
1.00B-06

0.
42457.
[
o.
42457,

100.00

4.148-04

0.
0.

Page 45

120
1.00E-02
1.008-06

e.
43155.

[

0.
43185,
100.00

3.76E-04



EC-ENVR-1058

95% X/Q for standard averaging intervals . ‘

0 to 2 houxs 2.72E-03
2 to B hours 1.352-03
8 to 24 hours 5.58E-04
1 to 4 days 4.298-04
4 to 30 days 3.49c-04
BOURLY VALUEZ RANGE

MAX X/Q MI¥ X/Q

CENTERLINE 3.98E-03 6.67R-05

SECTOR-AVERAGE 2.328-03 3.89E-05

RORMAL PROGRAM COMPLETION

Attachm_ent 11

Page 46



EC-ENVR-1058 Attachment 12 Page 47

Attachment 12 - RB1MST.log
ARCON96 Output
for A
Reactor Building Unit 1 Main Steam Tunnel Blowout Panel



EC-ENVR-1058 | ~ Attachment 12

REIMST.log

Progran Title: ARCONSE.

Developed For: U.§. Nuclear Regulatory Comuission
Office of Nuclear Rsactor loqulauon

Division of R T Prog &
Date: June 25, 1997 11:00 a.m.
KRC Contacts: J. ¥. Lea Phone: (301) 415 1080
a-pail: jyligarc.gov
J. J. Bayes Phone: (301) 415 3167
e-mail: jjhénrc.gov
L. A Brown Phone: (301) 415 1232

e-p2il: lab2@nrec.gov

Code Developsr: J. V., Ramsdell FPhone: (509) 372 6316
e-pail: 3_ramsdell@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1.

The p was d for an agency of the United States Government. Neither
the Vnitod Bnm Gmrmunt nor any agency thereof, nor aay of their
enployses, makes any warranty, expressed or ismplied, or assunes any legal
liability or respousibilities for nny third party's use, or the results of such
use, of any portion of this prog p that its use by such third
party would not infringe pz!.vatcly o\m.d Fighta.

Progran Run 5/ 572005 at 11:46:54
shersenr RROON INPUT seserreser
Numbar of Msteorological Data Files = 1

Matsorological Data File Names
C:\ARCONS6\5Q9%_0~1 .MET

Reight of lower wind instrunent (n) = 18.0
Height of upper wind instrument {(m) = 60.0
wind speeds entered as msters/second
Ground-level release .
Release height (m) = 38,9
. Building Area (2*2) = 2685.0
Effluent vertical velocity (w/s) - .00
Vent or stack flow (n*3/s) = .00
Vant or atack radius {m) - .00
Direction .. intake to source (deg) = ooe
Wind direction sector width (deg) - S0
Wind dizection window (deq) - 323 -~ 053
Distance to intake (m} - 49.5
Inctaka height (o} - 36.9
Terrain elevation differance (m) - .0
Cutput file names
rbinst.log
rbiznst.cfd
Minimu Wind Speed (om/s) - .8
Surface roughness length {(m} - .20
Sector svaraging constant - 4.3
Initial value of sigmes y = .00
Initial wvalue of signa % = Q0

Expanded output for code testing not selected

Total number of hours of data processed = 43824

Hovrs of missing data = 297
Hours direction in window = 315137
Rours elevated pluxe w/ dir. in window = 0
Houzs of calm winde = 23

Hours direction not in window or cala = 28367

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER. PER. | 3 2 4 8 12 X 24
UPFER LIX.  1.00K-02 1.00E-02 1.00E-02 1.00E-02 1,00E-02 | $.00E-02
LOW LIM.  1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
ABOVE RANGE 0. Q. 0. 0. 0. 0.
IN RANGE 15160. 17454. 20556. 25034. 20623, 34865,
BELOW RARGE 0. o, 0. 0. 0. 0.
2ERO 28367. 26027. 22846. 18222, . 14677. 9208
TOTAL X/Qa 43827, 43291, 43402, 43256. 43300. 43183,
A EON ZERO 3403 40.14 47.36 57.87 66.10 80.79
$5th PERCENTILE X/Q VALUES
I8 RANGE | 18163. 17854, ~ 20556.  25034. 20623 3ises]
BELOW RANGE . 0. 0. 0. 0.

- £.80E203 £.T72E50s 2.81L=0y %.358303 1.858-03 b} .20:‘03

96
1.00E-02
1.00x-06

0.

42714,
0.
243.
42957,
99.43

T s

7.51R-04

168 -

1.00E-02
1.00%-06

0.
42621,
0.
0.

42621.
100.00

" a2621.
e

6. 64E-04

60

1.00E-02
1.00B-0€
0.
42457,
0.

9.
42457.
100.60

42457.

5.97E-04
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95% X/Q for dard ing £ vals
¢ to 2 hours 2.802-02
2 to 8 hours 2.21z-03
8 to 24 hours 6.25x-04
1 to 4 days .. 6.01Z-04
4 to X0 days 5.295-0¢
HOURLY VALUE RAXKGE
MAX X/Q MIN X/Q
CENTERLINE 3.23g-03 7.532-05
SECTAR~AVERAGE 1.88E-03 4.392-0%

NORMAL PROGRAM COMPLETION
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Attachment 13 - TB1MST.log
ARCONS6 Output -
o for '
Turbine Building Unit 1 Main Steam Tunnel Blowout Panel
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TBIMST.log

Program Title: ARCONSE.
Developed For: U.S. 'l"'aclanr loqul-éoty Cormmission
: Office of Nuclear Reactor uquhum
Division of Prog

Date: June 25, 1997  11:00 s.m.
Phone: (301) 415 1080

e-mail: jylienzec.gov

KRC Contacts: J. Y. Lee

J. J. Hayes Phone: (301) 415 3167’
: e-mail: jihtnzc.gov
L. A Brown Phone: (301) 415 1232

e-zail: lah2gnroc.gov

Code Developer: J. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ransdelligpnl.gov

Code Documentation: MNUREG/CR-6331 Rev. 1

The progran was prapared for an agency of the United States Government. Neither

the United States Government nor any agency tharesf, nor any of thejx
exployees, mxakes &ny warrinty, expressed or implied, or assumes any legal
liadbility or responsibilities for -.ny third party's use, or the results of such

use, of any portion of this prog

Program Run 5/ 5/2005 at 11:47:32

seedine ARCON INFUT otevwidiser

Rumber of Meteorcological Data Files

ts that its vee by such third
party would not infringe privately mod :iqbu.

= 1

Mateorological Data File Ranss

€:\ARCOK96\5Q99_0~1.MET
Height of lower wind instrument (=) = 10.0
Raight of uprer wind instrument (B} = 60.0
Wind speeds entered as nmc/ueqnd
Ground-level relesase
Release hoight (m) - 36.9
Building Area (m*2} - 2685.0
Effiuent vertical velocity (m/s) - .00
Vent or stack flow (m*3/s)} - .00
Vent or stack radius (m) - .00
Diraction .. intake to source (deg) = 008
Wind direction sector width (degq) - 90
Wind direction window (deg) - 323 - 053
Distanca to intake (m} - 102.1
Intake height (m) - 36.9
Terrain elevation difference (m) - N
Cutput file nanas

thiast.log

tbimst.c2d
Minigum Wind Speed (n/g) - .5
Surface roughness length (m} - .20
Sector aversging constant = 4.3
Initial valoe of gigma y - .00
Znitial value of sigma = - .00

lﬁxpa.nded output for code testing not sslected

Total nuzmber of hours of data processed = 4382¢

Hours of missing data - 297
Hours direction in window - 15137
Hours slevated plume %/ dir. in window = ]
Hours of calsm winds - 23
Hauxt direction not in window or calm = 28367

DIITRWION SUMIARY DATA BY Avmcm :ncmw.x.

IV:R PER. 3 4 [} 12 24
UPPER LINM. 1.80E~03 1‘001-03 1.005-¢3 1.00E-03 1.00E-03 1.008-03
oW LIM. 1.00E-07 1.00E-07 3.00E-07 1.00E-07 1.00B-07 1.00E-07
ABIVE RANGE 0. 0. Q. 0. e. .
IN RANGE 15169 17454, 20556. 25034, 28623 34865,
BELOW RANGE 0. 0. 0. . 0. .
' ZERO 28367. 26027. 22846. 18222, 14677, 8288.
TOTAL X/Qs €3527. 43481, 43402, 43256, 43300, 43153,
§ RON 34.83 20.14 7.36 57.87 66.30 80.79
$5th PERCENTILE X/Q VALUES

i onanas 7 -98ES04 6.99%5 9‘ s. §6§=8‘ 5. 225.,2‘ 4706294 3 9§“ 4

BELOW RANGE - 0. 0.
zERO 281367. 25021. zzsns xszzz 14677. ozaa.

96
1.00E-03
1.00E-073

0.

62714,
0.
243.
42987,
99.43

3. 91]:—04

*Lia

243. ’

168
1.00-03
1.00E-07

o.
42621 .
o

0.
a2621.
100.00

1898294
0.
0.

360
1.002-03
1.008-07

0.
42457,
0.
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95% X/Q for standard averaging intervals

0 to 2 hours 7.05E-04
2 to 8 hours 5.610-04
8 to 24 hours 1.582-04
1 to 4 days 1.532-04
4 to 30 days 1.342-04
BOURLY VALUE RANGE

MAX X/Q MIN X/Q

CENTERLIRE 8.03R-04 1.92E-05

SECTOR-AVERASE 4.68E-04 1.12E-0S

NORMAL FROGRAM CCMPLETION

Page 52
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Attachment 14 — TB2MST.log
ARCON96 Output
for
Turbine Building Unit 2 Main Steam Tunnel Blowout Panel
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TB2MST.log

Program Title: ARCONSS.

Peveloped For: U.S. Ruclear Ragulatary Cozmiseion
Office of Wuclear laact.o: Raqulnhon

Division of R g 13
Date: June 25, 18987 11:00 a.n.
KRC Contscts: J. Y, Lee Phone: (301) 415 1080
e-mail: jylitnrc.gov
J. J. Bayas Phone: (301) 415 3167
e-mpil: jjhénre.gov
L. A Brown Phone: {301) 415 1232

e-m2il: lab2gnrc.gov

Code Peveloper: J. V. Ramsdall Phone: (509) 372 6316
e-mail: j_ramsdellepnl.gov

Code Bocumentatieon: NUREG/CR-6331 Rev. 1

The program was prepared for an agency of the United States Covernment. Weither
the United States Government nor any agency thereof, nor any of their

enployess, kes any d or ixplied, or assunes any legal
lisbility or :o:ponnb;uuoa toz any third party’s use, or the resunlts of such
use, of any portion of this prog or rep ts that its use by such thirzd

party would not infringe privately cwned rights.
Progcan Run $/ 5/2005 at 11:48:03

sasadee ARCON INDUT wastsentus

Nunber of Meteorclogical Data Piles = 1
Meteorological Data File Nazes

C:\ARCOR96\3Q99_0~3 .MET
Keight of lower wind instrument (m) = 10.0
Beight of upper wind irstrument (a) = 60.0
Wind speeds entered as maters/second
Ground-level release
Release height (m) - 36.9
Building Azea (m"2) - 2685.0
Bffluent vertical velocity (m/s) - .00
Vent or stack flow (m*3Y/s) - .00
Vent or stack radius (m) - .ao
Direction .. intake to source (deg) = 162
Wind direction sector width (deg) = 80
Wind direction window (deg) = 117 - 207
Distance to intaks (m) - 61.2
Intake haight (m) - 36.9
Terrain elevstica difference (m) - 0
Output file names

tbh2xst.log

th2nst.cLd
Minizum Wind Spead (m/s) - .5
surface roughness length (m) - .20
Sector avaraging constant - 4.3
Inigial value of sigma y - 00
Initial value of sigwa 3 - .00

Expanded output for code testing not salected

Total number of hours Of data processed = 43524
Rours of missing data - 297
Hours direction in window - 8657
Hours slevated plume w/ dir. in window = [}
Hours of caln winds = 23
Hours direction not in window or calm = 34847

DISTRIBUTION BUMMARY DAYA BY AVERAGING INTERVAL

AVIR,. FER, 1 2 4 [ ] 12 24
OPPER LINM. 1.002-02 1.00B-02 1.008-02 1.00E-02 1.00E-02 1,008-02
LOw LI¥M.  1.00E-06 1.00X-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
ABOVE RAMGE - 0. 0. 0. 0. 0. 0.
IR RANGE 8680 . 11450, 315415, 21066. 25268. 33004.
BELOW RARGE 0. ¢. 0. 0. 0. 0.
EERQ 34847. 32031, 27987. 22190, 318032, 10069.

TOTAL X/Qs 43527, 43481. 43402. 43256, ' 43300, 43153,
3 KON 2IRO 19.9¢4 26.33 35.52 48.%0 $8.3€ 76.67

95th PERCENTILE X/Q VALUES
e DLO3E03 1278503 103103 B.36EI04 7.13E00 4918304
BELOW RARGEL 0. ¢, o. 0. . 0. 0.
LERO 34847, 32030, 27987. 22190. 18032. 10069.

96
1.002-02
1.00E-06

0.

42677,
30.
250.
42857,
9%.42

2.72E-04

6.
250.

163

1.00E-02 ~

1.002-06
o.
42621.
0.
e.
42621.
100.00

2.33e-0¢

>4 704

0.
c.

360
1.00E~02
1.00K-06

0.
42457.
B.
0.
42457,
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1.942-04

o+
e.
.
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95 R/Q for standard averaging intezvals

¢ to 2 hours 1.45£-03
2 to B8 hours 6.99E-0¢
8 to 24 hours 2.882-04
1 to § days 1.98E-04
4 to 30 days © 0 1.59E-04
HOURLY VALDE RANGE R
MAX X/Q wI¥ X/Q
CENTERLINE 2.145-03 . 3.245-05

SECTOR=-AVERAGE 1.252-03 " 1.898-05

NORMAL FROGRAM COMPLETION
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Attachment 15 — PLE-23733 — Cross Sectional Area
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Cwvdsy,
‘.:O‘.= “.."' -
PPL Susquehanna, LLC o .-
Two Nortts Ninth Seven e
Alfeptown, PA 18101.1179 S,
Tel. 6107744711 Fax 610774778 p p o
thrackas @ppluch com ~ :n

November 5, 2004

Mr. Mark Abrams -
ABS Consutting, inc.
4 Research Place
Suite 200
"Rockville, MD 20850

SUSQUEHANNA STEAM ELECTRIC STATION
CONTROL ROOM ACCIDENT X/Q ANALYSIS -
ELE-23733

Dear Mr. Abrams:

Attached for your use is our evaluation of the minimum vertical cross-sectional area of
the reactor building for your use in evaluating accident atmospheric dispersion factors.
Also attached are the SSES design drawings referenced in the analysis. Please review
and verify that the attached analysis is appropriate for the accident x/Q analysis. Keith
Wocodard had indicated in a previous discussion that it may be possible to include this
minimum area analysis in your x/Q calcuiation. i you cannot, please let me know since
wre will then need to formalize the minimum area analysis in & formal PPL calculation.

Please contact me at 610-774-4717 if you need additional information. My email
address is timackay @pplweb.com.

Sincerely,
aS

& RNk S F ‘.\fw"eiﬁa—

Terrence F. Mackay :
Senior Engineer — Rad & EFI Technology

Analysis Ot Vestical Cross-Sectional Area (Minimum) Of Reactor Building For

Attachment 1.
Evaluation Of xQ’s.
Attachment 2. SSES Desigr Drawings:

E106312, Revision F (AE Dwg, M-207
E105004, Sheet 6, Revis'on 22; AE Dwg. A-16)
E105007, Sheet 1, Revision 9 (AE Dwg. A-21, Sht. 1) .
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November 5, 2004
PLE-23733
Page 2 of 2

cc: w/ Att. 1 only:

Attachment 15

E105329, Revision 8 (AE Dwg. C-322)
E105257, Revision 8 (AE Dwg. C-227)

E105259, Revision 8 (AE Dwg. C-229)

RA. Vazquies GENPL5

Francis J. Hickey NUCSAS
R.L. Doty - GENPLS
D.G. Kostelnik GENPLS
Nuciear Records GENPL4

g:\goadmininde elec\doty.tmlple-23733.doc
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PLE-23733 Attachment 1
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Attachment 1

Analysis Of Vertical Cross-Sectional Area (Minimum)

Of Reactor Building For Evaluation Of y/Q’s

The general arrangement of the reactor building is shown in SSES design drawing
E106312, Revision F (AE Dwg. M-207). Above the turbine building roof elevation,
the reactor building area includes the superstructure area and the area associated
with the blowout panels and duct spaces between Column Lines P and M (see

' SSES design drawing E105004, Sheet 6, Revision 22; AE Dwg. A-16). Below the
turbine building roof elevation, credit is only taken for the reactor building area
between Column Lines U and P, including the concrete outer walls.

1.

Reactor Building Roof to Bottom Of Superstructure

References: SSES Drawings :
E105007, Sheet 1, Revision 9 (AE Dwg. A-21, Sht. 1)
E105328, Revision 9 (AE Dwg. C-322)

Reactor Building Roof Elevation = 873-1% “ = 873.12 f
Superstructure Bottom Elevation = 809’- 7 5/8" = 809.64 fi
.. Height = 873.12 fi - 809.64 ft = 63.49 ft ‘

Width Of Superstructure = 1619 5/8” = 161.80 ft

‘Area = 63.49 ft X 161.80 ft = 10273 12

Reactor Building Bottom Of Superstructure to Turbine Building Roof
Elevation

References: SSES Drawings
E105007, Sheet 1, Revision 9 (AEDwg A-21, Sht. 1)
E105328, Revision 8 (AE Dwg. C-322)
E105257, Revision 9 (AE Dwg. C-227)
E105258, Revision 8 (AE Dwg C-229)

Superstructure Bottom Elevation = 809'- 7. 5/8” 809 64 ft
Turbine Building Roof Eievation = 789-8% * = 789.73 ﬂ
~. Height =809.64 1t - 789.73 1 =19.91 ft '

Width = (1-6") + Distance Column U to Column P+ (16'-0") + (1"-9 5/167)

Widih = (1'-67) + (26'-6") + (27°-6") + (17'-6") + (8'-0"} + (25"-6") + (29'-0")
+{(16°-0") + (1'-9 5/167)

Width = 153.28 ft

Area = 19.91 ft X 153.28 ft = 3052 #12

Page 59
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November 5, 2004 ‘
PLE-23733 Attachment 1
Page2of2
Attachment 1

| Analvsi's'. Of Vertical Cross-Sectional Area (Minimum)
Of Reactor Building For Evaluation Of ¥/Q’s

3. Turbine Building Roof Elevation to Grade Elevation

References: SSES Drawings
E105007, Sheet 1, Revision 9 (AE Dwg. A-21, Sht. 1)

E105257, Revision 9 (AE Dwg. C-227)
E105259, Revision 8 (AE Dwg. C-229)

Turbine Building Roof Elevation = 789'-8% “ = 789.73 ft
Grade Elevation = 676'-0"
- Height = 789.73 ft - 676 ft = 113.73 ft

Width = (1°-6") + Distance Column U to Column P + (1-6")

‘Width = (1°-6") + (26'-6") + (27-6") + (17"-6") + (8"-0") + (25'-6") + (29'-
0”)"'(1 I-G)l)

Width = 137 f

Area = 113.73 ft X 137 ft = 15581 fi®

4, - Total Reactor Building Minimum Cross-Sectional Area

Total Area = 10273 2 + 3052 ft® + 15581 i
Total Area = 28906 fi* x (.0929 m?/ %) = 2685 m?




