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The relocation impacts of an accidental release, scenario 1-RD-2.35, are evaluated for
H-Separations. The extent of the area potentially contaminated to a level that would
result in doses exceeding the relocation protective action guide (PAG) is calculated. The
maximum calculated distance downwind horn the accident at which’the relocation PAG
is exceeded is also determined. The consequences of the release are evaluated using the
HOTSPOT model and an EXCEL spreadsheet.
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Introduction

The relocation impacts of an accidental release, scenario 1-RD-2.35, are evaluated for
H-Separations. The sizes of the area requiring the protective action of relocation, as well as the
maximum distances out to which protective action would be recommended, are calculated.

Approach

The methodology for determining the areas potentially requiring relocation is outlined below.

1.

2.

3.

4.

5.

Determine the source terms (radionuclide-specific respirable and total airborne releases).

Determine the relocation Protective Action Guides (PAGs) for the radionuclides in the
source terms in accordance with EPA (1992).

Calculate the doses (from inhalation and ground shine) associated with a unit deposition
of (respirable) particulate. The inhalation source term is derived from the respirable
airborne release. The ground shine source term is derived from the total (nonrespirable
plus respirable) airborne release.

Sum the doses resulting from the unit deposition. Divide the relocation PAG by the sum
of the doses to obtain the Derived Response Level (DRL) for relocation.

Run the dispersion/deposition model HOTSPOT (Homann 1994) to determine areas
impacted.

Background

The area tiected is considered to be that area in which the deposition due to an accidental
release causes an individual in that area to receive a dose that exceeds the PAG. The PAG
values being used for this work, as derived in WSMS-SAE-M-99-O019, are 2 rem (0.02 Sv) total
effective dose equivalent (TEDE) or 20 rem (0.2 Sv) dose equivalent to any orgm, except the
skin, for which a value of 100 rem (1 Sv) is being used. The value of a measurable quantity that
corresponds to a dose value of interest (such as a PAG) is referred to as a derived response level
(DRL). Spreadsheet calculations will be performed to determine the relocation DRL for the
nuclide mix of interest. This DRL will then be used in conjunction with the HOTSPOT
computer model to determine the size or extent of the area affected.

Analysis

Source term

For H-Sepai-ations, the postulated source term for the Coil& Tube Release Scenario, 1-RD-2.35,
is evaluated. Respirable releases are the same as total releases for each radionuclide since the
respirable &action (RF) is 1.0 (S-CLC-G-OOO04,Sheet 6, section 3.2). S-CLC-G-00004 contains
the source term calculations used ultimately in the Interim Emergency Preparedness Hazards
Assessment for HArea Separations, S-EHA-H-OOO04 (Burns and Cliflon 1998). The source
terms are listed in Table 1.

1
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Table 1. H-Separations airborne source term, 1-RD-2.35

Nuclide AirborneRelease(Ci)
AIn-241 6.57E-01
Pa-238 1.62E+O0
Pu-239 4.23E-03
Pu-240 2.43E-01
Pu-241 3.26E+OI
Pu-242 1.54E-02
Total 3.51E+01

Reference: Source_terms_reloc.xls, Worksheet “Relo_H”, column C.

Determination of the DR.L

The respirable fraction (RF) is equal to unity for the release considered here, so the respirable
release is equal to the total release. The first step in determiningg the DRL is to assume a unit
deposition (1 pCi/m2) of the nuclide mix of interest, and that all radionuclides deposit similarly.
In this case, the relative concentrations of the deposited material will be the same as that
released.

The deposited activity can be apportioned to the individual nuclides based on the activity fraction
(the ratio of the individual nuclide activity to the total activity) of the material released. That is:
where

‘epi = ‘epTot.l()4401.1
depi = the deposition concentration of the iti nuclide in j.Ki/m2
depTo,al= the total deposition concentration (1 p.Ci/m2)
Ai = the activity of the iti nuclide (Ci)
ATOtaf= the total activity released (Ci)

The quantities of the individual radionuclides present for this unit deposition are given in Table
2. Attachment A presents applicable spreadsheet calculations.

Table 2. Areal concentrations for a unit deposition

Nuclide Arealconcentration(pCim-z)per
1 ~Cim-2depositionofmix

AIn-241 1.87E-02
Pu-238 4.61E-02
Pu-239 1.20E-04
Pu-240 6.92E-03
Pu-241 9.28E-01
Pu-242 4.38E-04

Reference: Source_terms_reloc.xls, Worksheet “Relo_H”, column D
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The amount of deposition for each nuclide determined above is then used to calculate the dose
contributed by that nuclide for both the external gamma exposure and inhalation of resuspended
material pathways for both effective and organ doses. These internal and external components
are then summed over the nuclides present and combined to give the TEDE and the organ dose
equivalent due to a unit deposition of material. Inhalation dose conversion factors (DCFS) are
from Federal Guidance Report 11 (EPA 1988). External exposure DCFS are from
DOE/EH-0070 (1988).

For a deposition of 1 pCi m-2of the 1-RD-2.35 mix and a one-year exposure period, the
inhalation dose (CEDE) is 390 mrem, the committed dose to bone surfaces (I3S dose) is 7,100
rnrem, the external exposure is 0.06 mrem, and the calculated skin dose is 0.16 rnrem. Adding
the external and internal doses gives 390 mrem TEDE and 7,100 mrem to bone surfaces for a
deposition of 1 pCi m-2of activity. Division of the PAG by the corresponding dose per unit
depostion gives the DRL. DRLs are listed in Table 3. Details of the spreadsheet calculations are
in Attachment A.

Table 3. PAGs and DRLJs

PAG Description DRLFormula
(mrem) (p%’)

2000 TEDE 5.1lE+OO DRL = PAG/(CEDE+Extemal)
20000 Organ-specific 2.82E+O0 DRL = PAG/(BSDose+ External)

Dose
100000 Skm Dose 6.35E+05 DRL = PAG/(SkinDose)

Reference: Source_terrns_reloc.xls, Worksheet “Relo_H, rows 44-46, column E.

Determination of range and area of consequences

The HOTSPOT computer code was selected to evaluate the consequences of particulate releases
(WSRC-TR-98-O0392). In the following calculations, a source term equal to the total activity
(35.1 Ci) is used, and the range and area affected for different meteorological parameters and
DRLs are found. Pasquill-Briggs dispersion parameters are used.

HOTSPOT Parameters used for the H-Area Coil and Tube release are listed in Table 4.

Table 4. HOTSPOT Parameters used for the H-Separations Coil& Tube release (1-RD-2.35)

Parameter AverageMeteorology 95%AdverseMeteorology

Releaseheight Ground Ground
Windspeed 2.5 111/S I .7 In/s

Surfaceroughness 100cm 100cm
Stabilityclass c E

Depositionvelocity O.1/1/10cmkec 0.1/1/10crnisec
Releaseduration 120min 120min

Inversionlayer 500 m 200 m

Meteorological data are consistent with the HSEP IEPHA, Rev, 1 (S-EHA-H-00004 Interim
Emergency Preparedness Hazards Assessment for HArea Separations, Appendix B, Calculation

.3
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5, Sheet 1), which references Consequence Assessment for Emergency Preparedness Hazards
Assessments. TP-95-002, Revision 3, January 21,1997.

Results

Tables 5 through 8 present results obtained for an H-Separations Coil and Tube Failure accident
using the HOTSPOT computer code. For the average meteorology case, Tables 5 and 6 present
the ranges and areas, respectively, “N/E” is used to indicate cases where the DRL was not
exceeded, or no area was calculated. Tables 7 and 8 contain results for runs made using adverse
meteorological data.

Table 5. Ranges (in km) until deposition less than relocation DRL, average meteorology,
H-Separations, 1-RD-2.35

Basis for DRL DRL DepositionVelocity
(j.iCim-’) 0.1 cm s-’ 1cm S-l 10cm S-l

TEDE 5.llE+OO 0.11 0.31 0.8
Bone SurfaceDose 2.82E+O0 0.15 0.47 1.1

SkinDose 6.35E+05 WE N/E N/E

Table 6. Areas (in km2) with deposition above relocation DRL, average meteorology,
H-Separations, 1-RD-2.35

Basis for DRL DRL DepositionVelocity
(pCi m-’) 0.1 cm s-l 1cm s-’ 10cm s-l

TEDE 5.llE+OO 3.3E-03 3.2E-02 1.8E-01
Bone SurfaceDose 2.82E+O0 6.OE-03 5.8E-02 3.lE-01

SkinDose 6.35E+05 N/E N/E N/E

Table 7. Ranges (in km) until deposition less than relocation DRL, 95% adverse meteorology,
H-Separations, 1-RD-2.35

BasisforDRL DRL DepositionVelocity
{~Cim-2) 0.1cms-l 1cms-’ 10cms-l

TEDE 5.1IE+OO 0.32 1.2 1.1
BoneSurfaceDose 2.82E+O0 0.5 1.7 1.4

SkinDose 6.35E+05 N/E N/I! N/E

Table 8. Areas (in km2) with deposition above relocation DRL, 95% adverse meteorology,
H-Separations, 1-RD-2.35

Basis forDRL DRL DepositionVelocity
(pCim“’) 0.1cmS-l 1cms-’ locms-l

TEDE 5.llE+OO 1.4E-02 1.5E-01 1.4E-01
Bone SurfaceDose 2.82E+O0 2.8E-02 3.lE-01 2.4E-01

SkinDose 6.35E+05 N/E N/E NIE

Conclusion

Since the site boundary is over 11 km from H-are% no relocation protective actions are likely to
be recommended for this scenario.

4
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A I B I E I F I G I H I J 1
3 ~ CDE B.S. I
4 Inhalation
5 Class DCF
6 DCF External FGR-11
7 Effective Skin (D,W,Y) Sv/Bq
8 Element At. No. mrernlyr pemremlyr per uCdmA2
9

Inhalation
DCF

FGR-I 1
svtBq

-27

Am
Am
Ba
Ce
Cf
Cf
Cm
Cm
co
Cs
H
‘Np
Pm
Pu
~Pu
IPu

241 2.99E+O0 6.39E+O0 W# BS
243 6.61 E+OO 1.06E+OI W#
133 4.19E+01 5.82E+01 D
144 2.16E+O0 2.86E+O0 Y
249 3.52E+OI 4.76E+OI W%
252 6.34E-02 4.66E-01 Y *
244 8.29E-02 6.56E-01 W#
246 7.34E-02 5.64E-01 W#

60 2.27E+02 3.05E+02 Y
137 0,00E+OO 2.81 E+OI D

3 0.00E+OO 0.00E+OO V
237 3.24E+O0 7.54E+O0 W%
147 4. IOE-04 4.96E-04 Y *
238 8.58E-02 7.17E-01 W#
239 3.78E-02 2.80E-01 W#

239/241

I
26 pu 240 8.20E-02 6.83E-01 VIM
27 pu 241 0.00E+OO 0.00E+OO W#
28 pu 242 6.82E-02 5.67E-01 W#
29 Sr 90 0.00E+OO 1.73E+OI Y ●

30 Tc 99 6.26E-05 7.73E-05 W

31 Th 232 6.66E-02 4.85E-01 W
32 TI 204 1.30E-01 1.35E+02 D

33 u 235 1.71 E+OI 2.27E+OI Y ●

34U 238 6.46E-02 5.30E-01 Y *

35
36 Ba 137m 6.11 E+OI 1.91E+02

37 ‘t 90 0.00E+OO 1.03E+03

1.20E-04
1.19E-04
2.11 E-09
1.01E-07
1.56E-04
4.24E-05
6.70E-05
1.22E-04
5.91 E-08
8.63E-09
1.73E-I 1
1.46E-04
f .06E-08
1.06E-04
1.16E-04

1.16E-04
2.23E-06
1.IIE-04
3.51E-07
2.25E-09
4.43E-04

6.50E-10
3.32E-05
3.20E-05

2.17E-03
2.17E-03
9.51E-09
4.72E-09
3.32E-03
1.37E-04
1.17E-03
2.22E-03
1.35E-08
7.94E-09
1.73 E-I 1
3.27E-03
2.01 E-08
1.90E-03
2.11 E-03

2.11 E-03
4.20E-05
2.OIE-03
7.09E-08
3.99E-I 1
l.l IE-02
4.15E-10

1.05E-06
1.01 E-06

3
38 Pr 144 2.98E+O0 1.49E+03 * = Different limiting organ for different volubility class

39 Pa 233 2.36E+OI 3.28E+OI
40 Th 234 1.01 E+OO 1.77E+O0
41 Pa 234 1.96E+02 4.04E+02—
42 Np 239 1.92E+OI 2.98E+OI

43 Th 23? 1.91 E+OO 6.42E+O0
44 Ra 228 6.67E-08 8.02E-07

45 Ac 228 9. IOE+OI 5.03E+02

Rev. O
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A I c I D I F I G

External EDE

Release ActNity (mrem per

49 (Ci) fraction CEDE (mrem per uC1/m’2) uCdmA2) I
10 Am-241 6.57E-01 1.87E-02
11 Am-243 0.00E+OO 0.00E+OO

* Ba-133 0.00E+OO

13 (%-144 0.00E+OO
14 cf-249 0.00E+OO

15 cf-252 0.00E+OO

16 Cm-244 0.00E+OO
17 Cm-246 0.00E+OO
18 CO-60 0.00E+OO
19 Cs-137 0.00E+OO
20 H-3 0.00E+OO
21 Np-237 0.00E+OO

22 Pm-147 0.00E+OO
23 Pu-238 1.62E+O0

24 Pu-239 4.23E-03
25 Pu-239I241O.OOE+OO
26 Pu-240 2.43E-01

27 Pu-241 3.26E+01

28 Pu-242 1.54E-02
29 Sr-90 0.00E+OO

30 Tc-99 0.00E+OO

31 Th-232 0.00E+OO

32 TI-204 0.00E+OO

33 U-235 0.00E+OO

34 U-238 0.00E+OO
35

0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
4.61E-02
1.20E-04

0.00E+OO
6.92E-03
9.28E-01

4.38E-04
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

~
;6 Ba-137m 0.00E+OO 0.00E+OO

37 Y-90 0.00E+OO 0.00E+OO

8.72E+01
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

0.00E+OO
0.00E+OO
0.00E+OO

0.00E+OO
0.00E+OO
0.00E+OO
1.90E+02

5.42E-01
0.00E+OO
3.12E+01
8.04E+01
1.89E+O0
0.00E+OO
0.00E+OO
0.00E+OO

0.00E+OO

0.00E+OO
0.00E+OO

5.59E-02
0.00E+OO
0.00E+OO
0,00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
3.96E-03
4.55E-08
0.00E+OO

5.67E-04
0.00E+OO
2.99E-05

0.00E+OO
0.00E+OO
0.00E+OO

0.00E+OO
0.00E+OO
0.00E+OO

I
38

3.51 E+OI 1.00E+OO 3.91 E+02 6.05E-02

WSRC-TR-99-OOI04
Rev. O ‘
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A I c I D I F I G

9 Release (Ci)

10 =Relocation!Al O&-”& =Relocation!YIO

11 =Relocation!Al l&’’-”& =Relocation!Yl 1
12 =Relocation!Al 2&-’’& =Relocation!Yl 2

13 =Relocation!Al 3&’’-”& =Relocation!Y13
14 =Relocation!A14&’’-”& =Relocation!Y14

15 =Relocation!Al 5&’’-’’& =Relocation!Yl 5

16 =Relocation!A16&’’-”& =Relocation!Y16

17 =Relocatiorr!A17&’’-”& =Relocation!Y17

18 =Relocation!Al 8&’’-’’& =Relocation!Yl 8

19 =Relocation!Al 9&-’’& =RelocationlYl 9

20 =Relocation!A20&’’-’’& =Relocation!Y2O
21 =Relocation!A21 &“-”& =Relocation!Y21

22 =Relocation!A22&’’-”& =Relocation!Y22

23 =Relocation!A23& ’’-’’&=Relocation!Y23

24 =Relocation!A24&-’’& =RelocationIY24

25 =Relocation!A25&’’-”& =Relocation!Y25

26 =Relocation!A26&’’-”& =Relocation!Y26
27 =Relocation!A27&-”& =Relocation!Y27
28 =Relocation!A28&’’-’’& =RelocationlY28

29 =Relocation!A29&’’-”& =Relocation!Y29
30 =RelocationlA30&-”& =Relocation!Y30

31 =Relocation!A31 &-”& =Relocation!Y31

32 =Relocation!A32&’’-”& =Relocation!Y32

33 =Relocation!A33&’’-’’& =Relocation!Y33

34 =Relocation!A34&’’-’’& =Relocation!Y34

35

36 =Re[ocaticm!A36&’’-”& =Relocation!Y36

37 =Relocation!A37&’’-”& =Relocation!Y37

38
39 Total =SUM(C1OC38)

Activity fraction

=CIOI$C$39
=Cl II$C$39
=C121$C$39
=c13/$c$39
=C141$C$39
=C151$C$39
=C161$C$39
=C171$C$39
=C181$C$39
=c19/$c$39
=C201$C$39
=C211$C$39
=C221$C$39
=C231$C$39
=C241$C$39
=C251$C$39
=C261$C2$39

=C271$C$39
=C281$C$39
=C29/$C$39
=C301$C$39
=C311$C$39
=c32/$c$39
=C331$C$39
=C341$C$39

=C361$C$39
=C371$C$39

CEDE (mrem per uC1/mA2)
=$B$7*$B$3*$B$4*$B$5*$B$6*$B$8*DI O*Relocation!HIO
=$B$7*$B$3*$B$#$B$5*$B$6*$B$8*Dl l*Relocation!Hl 1

=$B$7*$B$3*$B$4’$B$5*$B$6*$B$8*DI 2*Relocation!H12
=$B$7*$B$3*$B$#$B$5*$B$6*$B$8*Dl 3*Relocation!H13

=$B$7*$B$3*$B$4’$B$5*$B$fY$B$8*D14*Relocation!H 14
=$B$7*$B$3*$B$#$B$5*$B$6*$B$8*D15*Relocation!Hl 5
=$B$7*$B$3*$B$#$B$5*$B$6*$B$8*Dl 6*Relocation!H16
=$B$7*$B$3’$BW$B$5*$B$6*$B$8*DI 7*Relocation!H17
=$B$7*$B$3’$BW$B$5*$B$6*$B$8*DI 8*Relocation!H18
=$B$7*$B$3*$B$#$B$5*$B$6*$B$8*Dl 9*Relocation!H19
=$B$7*$B$3*$B$#$B$5*$B$6*$B$8*D20*Relocation!H20
=$B$7*$B$3*$B9W$B$5*$B$&$B$8*D21 *Relocation!H21
=$B$7*$B$3*$B$#$B$5*$B$6*$B$8*D22”Relocation!H22

=$B$7*$B$3*$B$#$B$5’$B$6*$B$8*D23*Relocation!H23
=$B$7*$B$3*$B9W$B$5*$B$6*$B$8*D24*Relocation!H24
=$B$7*$B$3*$B$4'$B$5*$B$6*$B$8*D25*Relocation!H25
=$B$7*$B$3*$B$4*$B$5*$B9KV$B$8*D26*Relocation!H26
=$B$7*$B$3*$B$4$B$5*$B$6*$B$8*D27*Relocation!H27

=$B$7*$B$3*$B$4$B$5*$B$6*$B$8*D28*Relocation!H28
=$B$7'$B$3"$B$4*$B$5*$B$6*$B$8*D29*Relocation!H29

=$B$7*$B$3*$B$W$B$5*$B$6*$B$8*D30*Relocation!H30
=$B$7*$B$3*$B$@$B$5*$B$6*$B$8*D31*Relocation!H31

=$B$7*$B$3*$B$4*$E!$5"$B$6"$B$8*D32*Relocation!H32
=$B$7*$B$3*$B$&$B$5*$B$6*$B$8*D33*Relocation!H33
=$B$7*$B$3*$B$@$B$5*$B$6*$B$8*D34*Relocation!H34

External EDE (mrem per uCi/mA2)
=$B$7*$B$8*$D10*Relocation!El O
=$B$7*$B$8*$DI l*Relocation!El 1
=$B$7*$B$8*$D12*Relo@ion!El 2

=$B$7*$B$8*$DI 3*Relocation!E13

=$B$7*$B$8*$D14*Relocation !E14
=$B$7*$B$8*$D15* Relocation!El 5

=$B$7*$B$8*$D16*Relocation!E 16
=$B$7*$B$8*$D17*Relocation!E 17

=$B$7*$B$8’$D18*Relocation!El 8
=$B$7*$B$8*$D19*Relocation!El 9
=$B$7*$B$8*$D20*Relo@ion!E20

=$B$7*$B$8*$D21 *Relocation !E21
=$B$7*$B$8*$D22* Relocation!E22
=$B$7*$B$8*$D23*Relocation!E23

=$B$7*$B$8”$D24*Relocation!E24
=$B$7*$B$8*$D25*Relocation!E25
=$B$7*$B$8*$D26*Relo@ion!E2

=$B$7*$B$8*$D27*Relocation!E27
=$B$7*$B$8”$D28* Relocation!E28

=$B$7*$B$8*$D29*Relocation!E2
=$B$7*$B$8*$D30*Relocation!E30
=$B$7*$B$8”$D31 *Relocation!E31

=$B$7*$B$8”$D32*Relocation!E32
=$B$7*$B$8”$D33*Relocation!E33

=$B$7*$B$8*$D34* Relocation!E34

I
I

=SUM(D1OD38) =SUM(FIO:F38) =SUM(GIO:G38)I I
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Source_terms_reloc. xls WSRC-TR-99-00104 .
Rev. O

A I c I I I J

I

9 I

10 =Relocation!Al O&’’-’’&Relocation!Bl O
~

11 =Relocetion!Al l&-’’& Relocation!Bl 1

12 =Relocation!A12&’’-’’&Relocation !Bl 2

13 =Relocetion!Al 3&’’-’’&Relocation!Bl 3

14 =Relocation!A14&’’-’’&Relocation!Bl4
15 =Relocetion!Al 5&’’-’’& RelocationlBl 5
16 =Relocation!A16&’’-’’&Relocetion!Bl 6
17 =Relocation!Al 7&’’-’’&Relocation!Bl 7
18 =Relocation!Al 8&’’-’’&Relocation!Bl 8

19 =Relocation!Al 9&-’’&Relocetion!Bl 9

20 =Relocation!A20&’’-’’&Relocation!B2O
21 =Relocation!A21 &“-’’&Relocation!B2 1
22 =Relocation!A22&’’-’’&Relocation!B22
23 =Relocation!A23&’’-’’&Relocation! B23
24 =Relocation!A24&’’-’’& Relocation!B24

25 =Relocation!A25&’-’’& Relocation!B25

26 =Relocation!A26&’’-’’&Relocation!B26

27 =Relocation!A27&’’-’’&Relocation!B27
28 =Relocation!A28&’’-’’&Relocation!B28

29 =Relocetion!A298i’’-’’&Relocation!B29
30 =Relocation!A30&’’-’’&Relocetion !B30
31 =Relocation!A31 &’’-’’&RelocationlB3l
32 =Relocation!A32&’’-’’&Relocation!B32
33 =Relocation!A33&’’-’’&Relocation!B33
34 =Relocation!A34&’’-’’&Relocation!l334

3
35
36 =Relocation!A36&’’-’’& Relocation!B36

37 =RelocationlA37&’’-’’&Relocation!B37
38

Release (Ci)
=Relocation!YIO

=Relocation!Yl 1
=Relocation!Yl 2
=Relocation!Y13
=Relocation!Y14
=Relocetion!Y15
=RelocationlY16
=Relocetion!Yl 7
=Relocation!Y18

=Relocation!Y19
=Relocetion!Y20
=Relocation!Y21
=Relocetion!Y22
=Relocation!Y23
=Relocation!Y24
=Relocation!Y25
=Relocation!Y26

=Relocation!Y27
=ReIocation!Y28
=RelocationlY29
=Relocation!Y30

=Relocetion!Y31
=Relocation!Y32
=Relocation!Y33
=Relocation!Y34

Skin Dose (mrem per uCi/mA2)
=$B$7*$B$8*$D10*Relocation !$FIO

=$B$7*$B$8*$DI l*Relocation!$Fl 1
=$B$7’$B$8*$D12*Relocation !$F12

=$B$7’$B$8*$D13”Relocation !$F13
=$B$7’$B$8*$D14*Relocation!$Fl 4
=$B$7*$B$8*$D15*Relocation!$Fl 5
=$B$7*$B$8*$D16”Relocation !$F16
=$B$7”$B$8”$D17*Relocation !$F17
=$B$7*$B$8*$D18*Relocation!$Fl 8

=$B$7*$B$8*$D19* Relocation!$Fl 9
=$B$7*$B$8*$D20*Relocation!$F20
=$B$7*$B$8*$D21 *Relocation !$F21
=$B$7*$B$8*$D22*Relocation!$F22

=$B$7’$B$8*$D23*Relocation!$F23
=$B$7*$B$8*$D24*Relocetion!$F24
=$B$7*$B$8*$D25* Relocation!$F25
=$B$7*$B$8*$D26* Relocation!$F26
=$B$7*$B$8*$D27*Relocetion!$F27
=$B$7*$B$8’$D28*Relocation!$F28

=$B$7*$B$8*$D29*Relocation!$F29
=$B$7’$B$8’$D30*Relocetion!$F30
=$B$7*$B$8*$D31 *Relocation !$F31

=$B$7*$B$8*$D32*Relocation!$F32
=$B$7*$B$8*$D33*Relocation!$F33

=$B$7*$B$8*$D34*Relocetion!$F34

=Relocation!Y36
=Relocation!Y37

I

I
BS Dose (mrem per uC1/mA2)

=$B$7*$B$3*$BW$B$5*$B$6*$B$8*$DI O*Relocation!$JIO
=$B$7*$B$3*$B$4$B$5*$B$6*$B$8*$DI l’Relocation!$Jl 1

=$B$78$B$3*$B$@$B$5*$B$6’$B$8*$Dl 2*Relocation!$J12
=$B$7*$B$3*$B.W$B$5*$B$6*$B$8*$D 13’Relocation!$J?3
=$B$7*$B$3*$B$4*$B$5*$B$6*$B$8*$DI 4*Relocation!$J14

=$B$7*$B$3*$B$4*$B$5*$B$6*$B$6*$DI 5*Relocation!$Jl 5
=$B$7*$B$3*$B$W$B$5*$B$6*$B$8*$DI 6*Relocation!$J16
=$B$7*$B$3*$B$4*$B$5*$B$6*$B$8*$DI 7*Relocation!$J17

=$B$7*$B$3*$BW$B$5*$B$6*$B$8*$DI 8*Relocation!$J18
=$B$7*$B$3*$B$&$B$5*$B$W$B$8*$Dl 9*Relocation!$J19

=$B$7*$B$3*$B$W$B$5*$B$6*$B$8*$D2O'Relocetion!$J2O
=$B$7*$B$3*$B$4’$B$5*$B$6*$B$8*$D2 l*Relocationl$J21
=$B$7*$B$3*$B~*$B$5*$B$6*$B$8"$D22'Relocation!$J22
=$B$7*$B$3*$B$#$B$5"$B$6*$B$8*$D23*Relocation!$J23

=$B$7*$B$3*$B.$#$B$5*$B$W$B$8*$D24*Relocation!$J24
=$B$7*$B$3*$B~$B$5*$B$6'$B$8*$D25*Relocation!$J25

=$B$7*$B$3*$BW$B$5*$B$6*$B$8*$D26*Relocation!$J26
=$B$7*$B$3*$B~$B$5"$B$6*$B$8*$D27*Relocation!$J27

=$B$7"$B$3*$B$#$B$5*$B$6*$B$8*$D28*Relocation!$J28

=$B$7*$B$3*$BW$B$5*$B$6*$B$8*$D29*Relocation!$J29
=$B$7*$B$3*$B.$d$B$5*$B$6*$B$8*$D3O*Relocation!$J3O

=$B$7*$B$3*$BW$B$5*$B$6*$B$8*$D3l*Relocation!$J3l
=$B$7*$B$3*$BW$B$5*$B$6*$B$8*$D32*Relocation!$J32
=$B$7*$B$3*$BW$B$5*$B$6*$B$8*$D33*Relocation!$J33
=$B$7*$B$3*$B$@$B$5*$B$6*$B$8*$D34*Relocation!$J34

I
I

%1 Total =SUM(CIO:C38) =SUM(IIO:138) =SUM(JIO:J38) I
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RelocationImpactsof an H-SeparationsCoil and TubeFailure(U)

Attachment B

HOTSPOT results - average meteorology, 0.1 cm s-l

WSRC-TR-99-OO1O4
RevisionO
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RelocationImpactsof an H-SeparationsCoil and TubeFailure(U)
RevisionO

WSRC-TR-99-00104

HGTSPQT 8.01 GENERtlL PLUME 3-30-1999 10:04
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1
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1

0 1 2
DOWNWINO - km

INNER fwe% ; 3. 3E-03 kn2
OUTER 6. OE-03 km2

CONTOUR GENO :~ re rosier
INNER : 5.110 OUTER : 2.820

FILTER EFFICIENCY
EFFECTIUE RELEASE HEIGHT;
WING SPEED <h = 2 n>

STABILITY CLRSS ~city> :
KF’OSITION UELGCITY :
RECEPTOR HEIGHT :
INUERSION LfO/EFlHEIGHT :

103

N
z 102:
2
a
, 101

z
20
~ 10
.
n
D
k 10-1
w
0.

-2
10

O. OGOOOO z
0.0 m

2.50 n/s

c
1. OE-01 cds

0.0 ?!
Soo. o n SOURCE TERM ;.g&~g& Ci

RELEFLTE FRACTION :
SC%MPLE TIME 140.000 mill

HOTSPOT S.01 GENERW PLUME 3-30-1999 10:0?

I

0.01 0.1 i 10

FiJJNE CENTERLINE - km

FILTER EFFICIENCY 0.000000 z
EFFE12TIUE RELESSE HEIGHT: 0.0 n
WIND SPEED <h = 2 m> : 2.50 H(S

SThBILITY CIASS <city> :C
DEPOSITION UELOCITY : I. GE-01 Cs#s
RECEPTOR HEIGHT : 0.0 m
XNUERSION LAYER HEIGHT : 500.0 n SOURCE TERM : 3.5ioE+oi Ci

RELEFISE FR13CTIGN : 1.000E+OO
SfW’lPLETIHE : 120.000 nin



RelocationImpactsof an H-SeparationsCoil and TubeFailure(U)
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HOTSPOT results - average meteorology, 1.0 cm s-l
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RelocationImpactsof an H-SeparationsCoil and Tube Failure(U) WSRC-TR-99-OO1O4
RevisionO

HOTSPQT 8.01 GENERRL PLUME 3-30-1999 9:58
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I ;;; ;: :,;
I
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::. ::...................................-.+..-.,,.................. ..&.+....:. .. ... ... .. ... ..; ....+....+ ................. .+.. -.+...
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0 i 2
I)OWNWIND - km

INNER area : 3. 2E-02 kn2
WT ER Clrea : S .SE-02 km%

CONTOUR LEG END : ~iCr

[

wxm ies ne r saua re meter
INNER : s .ito OUTER : 2.820 I

FILTER EFFICIENCY o. oogymz
EFFECT IUE RELEflSE HE: GHT i
HIND SPEED (h = 2 n) : 2.50 A

STllSILITY CLASS (city> :C!
OPPOSITION UELOCITV : %.00 u.1/s
RECEPTOR HEXOHT : 0.0 n
INVERSION L#f15R HEIGHT : 500.0 n SOURCE TERM : 3.S1OE+OL Ci

RELEflsE FR(W2TION : i .GOOE+OO
SfMfPLE TINE : 120. GGG @in

HOTSPOT 8.01 GENERSiL PLUUE 3-30-1999 io:ol

104

I

z
D
).(

L1
$$
0
&
w
n

103

102

101

10°

10-1

0.01 0.1 1 10

PLUNE CENTERLINE - k?!

FILTER EFFICIENCY o. moymz
EFFECTIVE RELEQSE NEIGNT:
WIND SPEED (h = 2 ?0 : 2.s0 MA

STt#BILITY CMSS <city) :C
DEPOSITION UELOCITY : J..oo Cm/s
RECEPTOR WEIGHT : 0.0 n
INUER310N Lt?WR HEIGHT : SOo. o n SOURCE TERM . 3.51 OE+O1 Ci

RELEASE FRM2TION ; 1. OGOE+OO
SQMPLE TIME : 120.000 nin

cl
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RelocationImpactsof an H-SeparationsCoil andTube Failure(U) WSRC-TR-99-OO1O4
RevisionO

HOT SPOT 8.01 GENER#U PLUME 3-30-1999 10:09
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I ::! !:! ::: ,,

0 i 2
DOWNWIND - km

INNER #w-es : 1.8E-01 km2
OUTER flrea : 3.lE-O& km3

CONTOUR LEOEND : nim-oa.n-ies net- scum r. meter
INNER : 5.110 OUTER : 2,820 I

FILTER EFFICIENCY O.mooynx
EFFEf2TIUE RELEIISE NEIGNTi
WIND SPEEO <h = 2 m> : 2.50 A

STQBILITY CL13SS <city> :C
DEPOSITIGti UELOCITY : 10.00 -s
RECEPTOR HEIGHT : 0.0 m
INUERSION LRYER HEIGHT : 500.0 n SOURCE TERM : 3.SIOE+OI Ci

RELEblSE FRSK?TION : 1. OOOE+GG
SfiNPLE TItiE 120.000 min

HOTSPOT 8.01 GENERfaL PLUME 3-30-1999 10:1s

O.oz

FILTER EFFICIENCY
EFFECTIUE RELEQSE HEIGHT
UINO SPEED (h = 2 n?

0.1 1 10

PLUME CENTERLINE - km

o.omoo~mx

2.s0 MA

STf3BILITY CSASS <city> c!
DEPOSITION UELOCXTY 10.00 4s
RECEPTOR HEIGHT 0.0 n
INUERSION LiWER HEIGHT 500!0 m SOURCE TERH : 3.51OE+O1 Ci

RELEflSE FRACTION : 1.OGOE+OO
S#W’lPLETIME 12G.000 mir!
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Attachment E

HOTSPOT results - adverse meteorology, 0.1 cm S-l
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RelocationImpactsof an H-SeparationsCoil and Tube Failure(U) WSRC-TR-99-OO1O4
RevisionO

HOTSPOT S.01 GENERIIL PLUME 3-30-1999 9:35
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