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RBS EA Technical Bases Calculations — Ax1 Effluent Series

1. . PURPOSE

The River Bend Station (RBS) Emergency Action Level (EAL) Technical Bases Manual
contains background information, event declaration thresholds, bases and references for
the EAL and Fission Product Barrier (FPB) values used to implement the Nuclear
Energy Institute (NEJ) 99-01 Revision 6 EAL guidance, This calculation document
provides additional technical detail specific to the derivation of the gaseous and liquid
radiological effiuent EAL values developed in accordance with the guidance in NEI 99-01
Revision 6.

Documentation of the assumptions, calculations and results are provided for the RBS
Ax1 series EAL effluent monitor values associated the NE| 99-01 Revision 6 EALSs listed
below.

« NEI EAL AU1.1 (gaseous and liquid)

 NEI EAL AA1.1 (gaseous and liquid)

» NEIEAL AS1.1 (gaseous)

»  NEIEAL AG1.1 {gaseous)

2, DEVELOPMENT METHODOLOGY AND BASES

2.1. Threshold Limits

2.1.1. AU1.1 Liguid Threshold Limits

Guidance Criteria

The AU1 Initiating Condition (IC) addresses a release of gaseous or liquid radioactivity
greater than 2 times the Offsite Dose Calculation Manual (ODCM) limits for 60 minutes
or longer.

RBS Bases

ODCM Section 7.2.1 states that the limits for the concentration of radioactive liquid
effluents released from the site to unrestricted areas are as follows:

s Ten (10) times the concentrations specifted in 10 CFR Part 20, Appendix B, Table 2,
Column 2 for radionuclides other than dissolved or entrained noble gases.

s 2.0E-04 pCi/ml total activity for dissolved or entrained noble gases.

The site specific AU1.1 liquid effluent EAL threshold value will equate to 2 times the
alarm setpoint.
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RBS EAL Technical Bases Calculatons — Ax1i Effluent Series

2.1.2.

AU1.1 Gaseous Threshold Limits

Guidance Criteria

The AU1 IC addresses a release of gaseous or liquid radioactivity greater than 2 times
the ODCM limits for 60 minutes or longer.

RBS Bases

ODCM Section 8.3.1.1 states that the limits for the radioactive gaseous effluents
released from the site at or beyond the site boundary are as follows:

» Less than or equal to 500 mrem/yr to the {otal body (Noble Gases)
» Less than or equal to 3000 mrem/yr to the skin (Noble Gases)

s Less than or equal to 1500 mrem/yr to any organ (I-131, 1-133, tritium and
radioactive materials in particulate form with half-lives > 8 days)

ODCM gaseous setpoint calculations are based on the noble gas limits. Organ dose
includes inhalation, ingestion and deposition pathways and are applied in
unrestricted area site boundary gaseous effluent dose calculations used in the
Annual Radioactive Effluent Release Report. Ingestion pathway bases are not
compatible or directly comparable with short term event considerations and are not a
significant contribution to the total dose (total body or skin dose limits from noble gas
are the major exposure pathway). Thus, the organ dose limit is not applicable for
EAL threshold determination.

The site specific AU1.1 gaseous effluent EAL threshold values will equate to 2 times the
ODCM limit for the lesser of the total body or skin exposure pathways.

. AA1.1 Liguid Threshold Limits

Guidance Criteria

The AA1 IC addresses a release of radioactivity resultlng in offsite dose greater than 10
mrem TEDE or 50 mrem thyroid CDE.

This is based on values at 1% of the EPA Protective Action Guides (PAGSs).
Per NEI 99-01, the effluent monitor readings should correspond to the above dose limits

at the "site-specific dose receptor point” (consistent with the calculation methodology
employed) for one hour of exposure.

RBS Bases

The liquid effluent limits are based on the water concentration values given in 10 CFR 20
Appendix B Table 2 Column 2 (see Section 2.1.1 above). The 10 CFR 20 values are
equivalent to the radionuclide concentrations which, if ingested continuously over the
course of a year, would produce a total effective dose equivalent of 0.05 rem (60 mrem).
The EPA PAGs are based on a TEDE dose from immersion, inhalation and deposition.
The 10 CFR 20 limits and the EPA limits do not represent the same type of exposure
and thus cannot be compared on a one to one basis.
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RBS EAL Technical Bases Calculations — Ax1 Effluent Series

2.1.6.

Thus, the site specific EALs will not contain an AA1.1 liquid effluent monitor threshold
value that equates to 1% of the EPA PAG. However, EALs AA1.3 (liquid effluent sample
analysis) and AA1.4 (field survey results) will remain applicable for liquid effluent
releases that exceed their respective thresholds.

4. AA1.1 Gaseous Threshold Limits

Guidance Criteria

The AA1 IC addresses a release of radioactivity resulting in offsite dose greater than
10 mrem TEDE or 50 mrem thyroid CDE.

Per NEI 99-01, the effluent monitor readings are based on values at 1% of the EPA
PAGs at the “site-specific dose receptor point” (consistent with the calculation
methodology employed) for one hour of exposure.

RBES Bases

The gaseous effluent limits for AA1.1 are based on values that equate to an offsite dose
greater than 10 mrem TEDE or 50 mrem CDE thyroid, which are 1% of the EPA PAGs.

. AS1.1 Gaseous Threshold Limits

Guidance Criteria

The AS1 IC addresses a release of radioactivity resulting in offsite dose greater than 100
mrem TEDE or 500 mrem thyroid CDE.

This is based on values at 10% of the EPA PAGs at the “site-specific dose receptor
point” (consistent with the calculation methodology employed) for one hour of exposure.

RBS Bases

The gaseous effluent limits for AS1.17 are based on values that equate to an offsite dose
greater than 100 mrem TEDE or 500 mrem CDE thyroid, which are 10% of the EPA
PAGs.

AG1.1 Gaseous Threshold Limits

Guidance Criteria

The AG1 IC addresses a release of radioactivity resuiting in offsite dose greater than
1,000 mrem TEDE or 5,000 mrem thyroid CDE.

This is based on values at 100% of the EPA PAGs at the “site-specific dose receptor
point” (consistent with the calculation methodology employed) for one hour of exposure.

RBS Bases

The gaseous effluent limits for AG1.1 are based on values that equate to an offsite dose
greater than 1,000 mrem TEDE or 5,000 mrem CDE thyroid, which are 100% of the EPA
PAGs.
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RBS EAL Technical Bases Calculations — Ax1 Effluent Series

2.2

2.2.1.

2.2.2.

Effluent Release Paints

Note — All effluent release points assume a background reading of zero to
conservatively account for all modes of operation applicable to the EALs.

Liquid Release Points

Guidance Criteria

Per NEI 99-01, the AU1 IC addresses normally occurring continuous radioactivity
releases from monitored gaseous or liquid effluent pathways (NEI AU1 EAL #1) and
planned batch releases from non-continuous release pathways (NElI AU1 EAL #2).

Per NEI 99-01, the AA1 IC includes events or conditions invelving 2 monitored or un-
maonitored gaseous or liquid radiological release.

Classification based on effluent monitor readings assumes a release path to the
envirecnment. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effiuent monitor reading is no longer valid for
classification purposes.

The “site-specific monitor list and threshold values” should be determined with
consideration of the appropriate installed gaseous and liquid effluent monitors.

RBS Bases

ODCM Figure 4 illustrates two monitors in liquid discharge pathways at RBS.

e RMS-RE107 - Liquid Monitor

s RMS-RE108 - Cocling Tower Blowdown

Per ODCM Section 7.2.2.1, principal sources of liquid radwaste are from floor drains,
phase separators/backwash tank subsystem, recovery sample tanks, and reactor water
cleanup from batch releases monitored by RE107. Cooling Tower Blowdown is used for

batch discharge dilution flow and is not itself a normal source of radioactive liquid
discharge. Thus, RE108 is not included in the ODCM setpoint calculations.

Gaseous Release Points

Guidance Criteria

Per NE! 99-01, the AU1 IC addresses normally occurring continuous radioactivity
releases from monitored gaseous or liquid effluent pathways (NEI AU1 EAL #1) and
planned batch releases from non-continuous release pathways (NEI AU1 EAL #2).

Per NEI 99-01, the AA1 IC includes events or conditions involving a monitored or un-
monitored gaseous or liquid radiological release.

Per NEI 99-01, the AS1 and AG1 ICs includes events or conditions involving a
monitored and un-monitored of gaseous radiological release.
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RBS EAL Technical Bases Calculaticns — Ax1 Effiluent Series

2.3.

2.3.1.

Classification based on effluent monitor readings assumes a release path to the
environment. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

The “site-specific monitor list and threshold values” should include the effluent monitors
described in emergency plan and emergency dose assessment procedures.

RBS Bases
ODCM Section 8.1 lists three monitors in the gaseous radioactivity discharge pathways

at RBS.

e Main Plant Exhaust Vent - WRGM RMS-RE125 / Particulate and Gas Monitor RMS-
RE126

e Fuel Building Exhaust Vent - WRGM RMS-RESA / Particulate and Gas Monitor
RMS-RES5B

» Radwaste Building Exhaust Vent - WRGM RMS-REBA / Particulate and Gas Monitor
RMS-REEB

Source Term

AU1.1 Gaseous Source Term

Guidance Criteria N

NE| 99-01 does not provide specific guidance for AU1 gaseous source term
assumptions.

RBS Bases

The AU1.1 gaseous effluent EAL threshold is based on the 2010-2014 Annual
Radioactive Effluent Release Reports.

For purposes of the EAL thresholds historical annual release report activity is used as a
representative basis. Future annual release report results need not require a
recalculation of EAL thresholds.

Annual Report Gaseous Effluent Mixed Mode Releases

2010 | 20611 2012 | 2013 2014 | 5yriotal| Gas
(Cily) city) | (ciy) | city) | (ciyy | (Cily) | Fraction
Ar-41] 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.01E-+00 | 0.00E+00 | 1.01E+00 | 4.33E-03
Kr-85m | 2.44E+00 | 2.73E+00 | 4.64E-01 | 4.42E-01 | 0.00E+00 | 6.08E+00 | 2.61E-02
Kr-87 | 9.31E-01 | 5.77E-01 | 0.00E+00 | 1.29E-01 | 0.00E+00 | 1.64E+00 | 7.02E-03
Kr-88 [ 2.23E-01 | 2.09E+00 | 0.00E+00 | 1.36E-01 | 0.00E+00 | 2.45E+00 | 1.05E-02
Xe-133[ 5.02E+00 | 2.51E+00 | 2.70E+00 | 1.23E-01 | 1.16E+00 | 1.15E+01 | 4.94E-02
Xe-135[ 5.28E+01 | 3.07E+01 | 1.27E+01 | 1.80E+00 | 3.16E+00 | 1.01E+02 | 4.34E-01
Xe-135m | 3.5BE+01 | 3.60E+01 | 1.15E+01 | 7.35E-01 | 1.26E+00 | 8.53E+01 | 3.66E-01
Xe-137| 3.37E+00 | 3.82E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.75E+00 | 1.61E-02
Xe-138[ 7.71E+00 | 9.15E-01 | 0.00E+00 | 1.17E+01 | 0.00E+00 | 2.03E+01 | 8.72E-02
Totals | 1.08E+02 | 7.59E+01 | 2.74E+01 | 1.61E+01 | 5.50E+00 | 2.33E+02 | 1.00E+00
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RBS EAL Technical Bases Calcu

Annuzl Report Gaseous Effluent Ground Releases

Xe-133
Xe-135
Ke-138m

jations — Ax1 Effluent Series

2010
{Clly}

201
(Cily}

{Cihy)

2012

2013 ¢
{Cily)

2014
__(Cily)_

SyrTotal |
(City)

Gas’
- Fraction

1.60E-01

5.87E-01

0.00E+00

0.00E+00

0.00E+00

7.57E-01

2.31E-02

7.50E+00

4.75E+00

3.11E+00

6.53E-01

1.53E+00

1.75E+01

5.36E-01

4.47E+00

2.19E+00

3.92E+00

1.14E+00

2.68E+00

1.44E+01

4.40E-01

Totals

1.21E+01

7.03E+00

1.79E+00

4.21E+00

3.27E+01

1.00E+00

7.84E+00

2.3.2. AA1.1, AS1.1and AG1.1 Gaseous Source Terms

Guidance Criteria

NEI 99-01 specifies that the calculation of monitor readiﬁgs will require use of an
assumed release isotopic mix; the selected mix should be the same for ICs AA1, AS1

and AG1.

RBS Bases

The AA1.1, AS1.1 and AG1.1 gaseous EAL thresholds are based on RBS URI dose
model results using input assumptions applicable to the event, pathway and particular

monitor.

The source term used in the URI dose model is taken from NUREG-1840 Table 1.1 (URI
Requirements Specification Appendix A Section A.2).

The process reductions used in the URI dose model! are taken from NUREG-1228 and
NUREG-1465 (URI Requirements Specification Appendix A Sections A.4 and A.5).

Note — HUT is bold-up time.

Other than the fuel handling accident scenario, the release paths selected were chosen
to represent a LOCA type event with fuel clad damage and process reductions for
applicable suppression poo! and bypass release pathways.

URI input assumptions for the gaseous release points are as follows:

RCS

Pool

Subcooled

Rx Bidg
HUT <2 hrs

Filter
Working

MPE Stack

Env

Release path ‘P’ selected to model a LOCA type event with fuel clad damage and

suppression pool reduction through the Main Plant Exhaust Vent.

, Pool Rx Bldg Fuel Bldg Filter
RCS |  subcooled | HUT<2hrs | HUT<2hrs |  Working FB Stack | Env
Release path ‘T’ selected to model a LOCA type event with fuel clad damage and
suppression pool reduction through the Fuel Building Exhaust Vent.
Pool Rx Bidg RW Bldg Fliter
RCS | Subcooled | HUT<2hrs | HUT<2hrs | Working | v Stack | Env
Release path ‘V' selected to mode! a LOCA type event with fuel clad damage and
suppression pool reduction through the Radwaste Building Exhaust Vent.
EP-CALC-RBS-1801 Page 8 of 28 Revision 0



2.4.

2.4.1.

2.5.

2.8.

‘ RBS EAL Tchnical Bases Casculatios — Ax1 Effluent Series

A 1 hour time after shutdown (TAS) is used for the source decay period as it is long
enough for plant conditions to deteriorate for core damage to occur and a significant
release to start.

Effluent Flow

Effluent Gaseous Vent Flow

Guidance Criteria

NEI 89-01 does not provide specific guidance for effluent gaseous vent flow
assumptions.

RES Bases

Vent flow values are taken from:

¢ Main Plant Exhaust — URI default flow

» Fuel Building Vent ~ UR! default fiow

¢ Radwaste Building Vent - PID-22-05A and USAR Figure 8.4-3a (based on the sum
of HYW-FLT1A/B provided by either HVW-FN4A or HVW-FN4B at 4,000 ¢fm, and 2
of the 3 HVYW-FN1A, B or C flowpaths at 38,200 cfm each)

Refer to Section 3.2.2 for the input values related to the effluent flow parameter.

Release Duration

Guidance Criteria

Per NEI 99-01, the effluent monitor readings for AS1.1 and AG1.1 gaseous EAL
threshold values should correspond to a dose at the “site-specific dose receptor point”
(consistent with the calculation methodology employed) for one hour of exposure,

RBE Bases

The effluent monitor readings for AA1.1, AS1.1 and AG1.1 gaseous EAL threshold
values are calculated for a release duration of one hour.

Meteorology

Guidance Criteria

The effluent monitor readings should correspond to the applicable dose limit at the “site-
specific dose receptor point.” The "site-specific dose receptor point” is the distance(s)
and/or locations used by the licensee to distinguish between on-site and offsite doses.
The selected distance(s) and/or locations should reflect the content of the emergency
plan, and the procedural methodology used to determine offsite doses and protective
action recommendations. This is typically the boundary of the Owner Controlled Area.

Maonitor readings will be calculated using a set of assumed meteorological data or
atmospheric dispersion factors; the data or factors selected for use should be the same
for ICs AA1, AS1 and AG1.
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RBS EAL Technical Bases Calculations — Ax1 Effluent Series

2.6.1.

2.6.2.

2.6.3.

2.64.

26.5.

RBS Bases

The site-specific meteorology used for the EAL calculation mputs are based upon the
USAR and ODCM as documented below.

ODCM Gasegus Dispersion Factor (ODCM Table E-1)

The highest annual average dispersion factor for the restricted area boundary for all
Sectors.

¢ Ground Level = 6.54E-5 sec/m? to the West Sector (Radwaste and Fuel Buildings)
e Mixed Mode = 3.31E-6 sec/m3 to the WNW Sector (Main Plant Exhaust)

For purposes of the EAL thresholds the current ODCM dispersion factor is used as a
representative basis. Any future changes in ODCM dispersion factor results need not
require a recalculation of EAL thresholds.

Stability Class

USAR Tables 2.3-36 to 42 (30’ tower) and Tables 2.3-76 to 82 (150’ tower) document
the predominant stability class as 'E'. Additionally, the cumulative hours from the 2011-
2014 Annual Radioactive Effluent Release Reports indicate stability class 'E’ as the
predominant stability for the 30’ and 150’ towers. Thus, stability class “E" is used as the
URI input for purposes of the EAL calculations.

For purposes of the EAL thresholds the USAR historical stability class is used as a
representative basis. Any future changes in USAR stability results need not require a
recalculation of EAL thresholds.

Wind Speed

USAR Table 2.3-31 documents the annual average wind speed of 3.7 mph. Thus, a wind
speed of 3.7 mph is used as the URI input for purposes of the EAL calculations.

For purposes of the EAL thresholds the USAR historical wind speed is used as a
representative basis. Any future changes in USAR wind speed results need not require a
recalculation of EAL thresholds.

Wind Direction

USAR Table 2.3-32 documents the predominant wind direction to the East sector. Thus,
a wind direction input of 270° (winds from) is used as the URI input for purposes of the
EAL calculations.

For purposes of the EAL thresholds the USAR historical wind direction is used as a
representative basis. Any future changes in USAR wmd direction results need not
require a recalculation of EAL thresholds.

Other Parameters

No precipitation is assumed to cccur for the duration of the release and plume transport
across the Emergency Planning Zone.
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3.1.
3.1.1.
3.2,
3.2.1.

3.2.2.

3.2.3.

3.24.

RBS EAL Technical Bases Caiculations — Ax1 Effluent Series

DESIGN INPUTS

General Constants and Conversion Factors

472 ccl/sec per cfm

Gaseous Effluent

Gasegus Effluent Monitor Ranges (G13.18.9.4-065)

Note — Main Plant Exhaust Vent, Fuel Building Exhaust Vent and Radwaste Building
Exhaust Vent Particulate and Gas monitors have identical ranges.

1) Particulate and Gas MONIOT . ....ee.eoi et 1E-7 to 1E-2 nCilcc

Note — Main Plant Exhaust Vent, Fuel Building Exhaust Vent and Radwaste Building
Exhaust Vent WRGMs have identical ranges.

2) WRGM LOW RBNGE ..c.ccvviricerriiniercciee e e evasa e s easaeas 1E-7 to 1E-1 nCilcc
3) WRGM Medium Range ........cccivviiiier et reeeccesnir e sananns 1E-4 to 1E+2 uCilcc
4) WRGM High RanNge.....ccoviiiiiiiiiiccieriiieeeee v cres v sere e 1E-1 to 1E+5 pCilec
Gaseous Effluent Source Flow —f _

1} Main Plant Exhaust Vent (URI Default) .......c.oooeveoirveviiinivr e, 123,000 cfm
2) Fuel Building Exhaust Vent (URI DEfAUIL) .........ocovevriveeeeveerarereesssse e 10,000 cfm
3) Radwaste Building Exhaust Vent (PI1D-22-05A) ....c.ccccoviiiivccinniinerccnnccninnns 80,400'cfm
AU1.1 X/Q Dispersion Factor (ODCM Table E-1)

1) Ground Level Release Points (Radwaste and Fuel Buildings).............. 6.54E-5 sec/m?
2) Mixed Mode Release Points (Main Plant) .......c.cccooeveniiiccnnnicnnicnniene. 3.31E-6 sec/m®

ODCM Dose Factors (ODCM Table C-1) _

vy —~ Body Ki 8 ~8kin LI o y=AirMi

{mremlyr per uCi/m?} | (mremlyr per uCYm?®) | (mradlyr per uCi/m?}
_Ard1 8.84E+03 2.69E+03 9.30E+03
Kr-83m 7.56E-02 0.00E+00 1.93E+01
Kr-85m 1.17E+03 1.46E+03 1.23E+03
Kr-85 1.61E+01 1.34E+03 1.72E+01
_ Kr-87 5,92E+03 9.73E+03 6.17E+03
- Kr-88 1.47E+04 2.37E+03 1.52E+04
Kr-89 1.66E+04 1.01E+04 1.73E+04
-Kr-90 1.56E+04 7.289E+03 1.83E+04
Xe-131m 9.15E+01 4.76E+02 1.56E+02
Xe-133m 2.51E+02 9,94E+02 3.27E+02
Xe-133 2.94E+02 3.06E+02 3.53E+02
Xe-135m 3.12E+03 7.11E+02 3.36E+03
Xe~135 1.81E+03 1,86E+03 1.92E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03
Xe-138 8.83E+03 4.13E+03 9.21E+03
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RBS EAL Technical Bases Calculations — Ax1 Effluent

Series

4, CALCULATIONS

4.1, AU1.1 Gaseous Release

4.1.1. Gaseous Release at the ODCM Limit

500
472 % f x X[ o X T(Qi X KD

SPyhote body =

S = 3000
T a2 % Fx X /0np X Z(Qu X (L + 11M)
Where:
SP radiation monitor setpoint equivalent to the ODCM limit (uCi/cc)
500/3000 Dose Limit — 500 whole body or 3000 skin (mrem/yr) /
472 conversion factor (cc/ft? per sec/min)
f vent flow (cfm)
XIQrp highest land annual average dispersion factor for the release point (sec/m?)
Q activity released (fraction — unit less)
K whole body dose correction factor (mrem/fyr per pCi/m?)
L+ 1.1M; skin dose factor (mrem/yr per uCifm?)

4.1.2. AU1.1 Gaseous Release EAL Threshold

\
AU1.1 gaseous is two times (2x) the lesser of the calculated whole body or skin ODCM
limit setpoint,

Refer to Attachment 1 for the spreadsheet calculations that develop the AU1.1 gaseous
effluent EAL threshold values for each applicable monitor.

4.1.3. Gas & Pardicuiate Monitors and WRGMs
The AA1.1, AS1.1 and AG1.1 gaseous release EAL thresholds for the gas & particulate
monitors and WRGMs are developed using the RBS URI dose assessment model with
the inputs described in Section 2 above.

Refer to Attachment 2 for the results of the URI gaseous effluent EAL threshold
calculations. g ' '
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RBS EAL Technical Bases Calculations — Ax1 Effluent Series

5. CONCLUSIONS

5.1. Effluent Monitor Reading Resulis
Release Point " Monitor  GE~  SAE Alert  UE
Main Plant Exhaust [RMS-RE126 (uCi/mi) N/A N/A 1.66E-1 | 1.74E-3
Vent RMS-RE125 (uCi/sec) | 9.56E+8 | 9.56E+7 | 9.63E+6 | 1.01E+5
W -
§ Fuel Building Exhaust|RMS-RESB (uCi/ml) N/A N/A 1.72E-1 | 1.38E-3
§ Vent RMS-RESA (uCilsec) [ 7.75E+8 | 7.75E+7 | 7.75E+6 | 6.50E+3
'Radwaste Building  |RMS-RE6B (uCi/mi) N/A NA | 212E-1 | 1.71E4
[Exhaust Vent RMS-REBA (uCifsec) | 8.03E+8 | 8.03E+7 | 8.03E+6 | 6.96E+4
-
‘S Radwaste Liquid . 2x% Alarm
& Efluent Monttor RMS-RE107 (pCi/ml) N/A N/A N/A Setpoint
L}
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RBS EAL Technical Bases Calculations — Ax1 Effluent Series
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6.1. NEI 99-01 Revision 6, Methodology for Development of Emergency Action Levels,
November 2012

6.2. 10 CFR 20 Appendix B Table 2 Column 2
6.3. EPA-400-R-92-001, Manual of Protective Actions for Nuclear incidents, May 1992

6.4. NUREG-1228, Source Term Estimation During Incident Response to Severe Nuclear
Power Plant Accidents, October 1988

6.5. NUREG-1465, Accident Source Terms for Light-Water Nuclear Power Plants, February
1995

6.6. NUREG-1940, RASCAL 4:; Description of Models and Methods, December 2012
6.7. River Bend Station Offsite Dose Calculation Manual (ODCM), Revision 15
6.8. Unified RASCAL Interface Requirement Specification, Draft 051611

6.9. Unified RASCAL Interface Requirement Specification River Bend Site Annex, Version 2,
Draft 12/07/14

6.10. River Bend Station USAR
s Table 2.3-31
o Table 2.3-32
s Tables 2.3-36 to 42
¢ Tables 2.3-76 to 82
o Figure 9.4-3a

6.11. PID-22-05A, Engineering P & | Diagram System 407 HVAC — Radwaste Building,
Revision 13

8.12. Radioactive Effluent Release Reports
o 2010-G9.5, G9.25.1.5, 04/28/11
o 2011~ RBG-47237 / RBF1-12-0060, 04/30/12
» 2012 - RBG-47359 / RBF1-13-0060, 05/01/13
s« 2013 - RBG-47467 / RBF1-14-0068, 05/01/14
e 2014 —-RBG-47562 / RBF1-1 5-0066, 05/01/15
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Attachment 1 AU1.1 Gaseous Effluent EAL Calclon

7 Bl S| E|E| 815 |¢® B
[ - UESO R P s 1 O 8] G - o O ~ e — -
L= &= | SE | g £ £ E g = B = =
80 | L0 §5’ 1 s £ E £ £ 8 o & | =8
g2 1 g2 8= 2 = =t - = ® b el =S
rag | .88 | Qo wn @ © @ ® . e £ s | = 2
o 8 Lg L8 3 o o o Q 5 5 Q | v
ex | 85| Sl 2 12 | 821 818 |¢*% L | x5
e o | Ex5 | @ @ » @ & = S 1 2E | 28
" E§e | g8 ES | 2 = o ® g 2 5 | %8 | »x:2
- B . BE : ; ( > R T 3 -
CE | FE 1 SE| & 1 & 1 & | ® | 1 w o gk | 6E
Ar-41} 8.8E+03 | 2.7E+03 | 9.3E+03 | 0.00E+00| 0.00E+00{ 0.00E+00] 1.01E+00| 0.00E+00{ 1.01E+00] 4.33E-03 { 3.83E+01 { 1.16E+01

. Kr-85m| 1.2E+03 | 1.5E+03 | 1.2E+03 | 2.44E+00| 2.73E+00| 4.64E-01| 4.42E-01| 0.00E+00} 6.08E+00] 2.61E-02 | 3.05E+01 | 3.80E+01
__Kr-87| 5.96+03 | 9.7E+03 | 6.2E+03 | 9.31E-01| 5.77E-01]0.00E+00{ 1.29E-01]0.00E+00] 1.64E+00} 7.02E-03 | 4. 16E+01|6.83E+01
. Kr-88| 1.5E+04 | 2.4E+03 | 1.5E+04 | 2.23E-01|2.09E+00( 0.00E+00] 1.36E-01 0.00E+00j 2.45E+00] 1.05E-02 | 1.54E+02(2.49E+01
" Xe-133] 2.9E+02 | 3.1E+02 | 3.5E+02 | 5.02E+00] 2.51E+00| 2.70E+00] 1.23E-01| 1.16E+00§ 1. 15E+01| 4.94E-02 | 1.45E+01|1.51E+01
. Xe-138| 1.8E+03 | 1.9E+03 | 1.9E+03 | 5.28E+01| 3.07E+01] 1.27E+01{ 1.80E+00] 3. 16E+00{ 1.01E+02} 4.34E-01 } 7.85E+02| 8.07E+02
-Xe-135m| 3.1E+03 | 7.1E+02 | 3.4E+03 | 3.58E+01| 3.60E+01| 1.15E+01| 7.35E-01/ 1.26E+00} 8.53E+01| 3.66E-01 | 1.14E+03|2.60E+02
|, Xe-137) 1.4E+03 | 1.2E+04 | 1.5E+03 |} 3.37E+00] 3.82E-01) 0.00E+00} 0.00E+00] 0.00E+00) 3.75E+00] 1.61E-02 | 2.28E+01 | 1.96E+02
. _Xes138] 8.8E+03 | 4.1E+03 | 9.2E+03 | 7.71E+00| 9.15E-01| 0.00E+00] 1.17E+01| 0.00E+00§ 2.03E+01| 8.72E-02 | 7.70E+02 | 3.60E+02
1.08E+02] 7.59E+01] 2. 74E+01{ 1.61E+01] 5.58E-+00§ 2.33E+02 1.00E+00| 3.00E+03) 1.78E+03

Calculation Constants Plant Vent

Total Body Limit (mremvyr): 500 Dispersion - X/Q (sec/m3); [ 3.31E-06
Skin Dose Limit (mremvyr): 3600 Effluent Flow - { (cfm); | 1.23E+05
UCF (ce/sec per cfm): 472
DCF (mrad to mrem): 11
Calculated Setpoint Rasuits Plant Vent Calculated UE Threshold Results Plant Vent
SP-TB (uCi/sec): |5:04E+04 AU1.1 (uCilsec): [1.81E405
SP-Skin (uCifsec): | 5/09E+05 AU1.1 (uCilce): [1i74E63;

SP-TB (uCilce): |/8:6BE-041
SP-Skin (uCifcc): }8i77E:03!
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Attachment 1 AU1.1 Gaseous Effluent EAL Calculations
T ]

(Cliyn)

n-(Gly) - |

(mradlyr. per pCiim3)
r per uCilm3).

Ota'BOdyDOSB adtor - Ki’
rem/yr per uClim3)

xKE
(mremiyr per KGiIm3)

Gamima:Alr Dise Factor - Mi
2013 Source Tei'flﬁ = (Cliyr)

2014 Source Tarri.< (Cilyr)
5 Yéar Source Terni - (Cliyr)

2012 Source Term:= (Cilyr) .
Soisfce Term Fraction - Qi

2010 Source Term -
Qi (Li+ 1AM)

i
=
m'.
X Qs .
; EI e o i e
J § ¥ _'n:";ﬁ,,;
. S R . s } '
; i i ER =~ =
! N B 3k =T 3 1 SEEREY = 7
E | BE Lo 2 E

Q

. i e . :

(

: 'Xe-133| 2.96+02 | 3.1E+02 | 3.5E+02 | 1.60E-01| 5.97E-01| 0.00E+00{ 0.00E+00{ 0.00E+00} 7.57E-01] 2.31E-02 |6.81E+00|7.08E+0
__Xe-135| 1.8E+03 | 1.9E+03 | 1.9E+03 | 7.50E+00|4.75E+00{ 3.11E+00| 6.53E-01} 1.53E+00] 1.75E+01} 5.36E-01 }9.71E+02|S.98E+02
:X6x135m| 3.1E+03 | 7.1E+02 | 3.4E+03 | 4.47E+00] 2.19E+00| 3.92E+00{ 1. 14E+00| 2.68E+00] 1.44E+01] 4.40E-01 | 1.37E+03{ 3.13E+02

: 1.21E+01| 7.54E+00| 7.03E+00| 1.79E+00} 4.21E+00] 3.27E+01} 1.00E+00 | 2:35E+03 | 1.32E+03|

Calculation Constants ' | Fuel Bidg RW Bldg
Total Body Limit (mrem/yr): 500 Dispersion - X/Q (sec/m3): | 6.54E-05 | 6.54E-05]
" 8kin'Dose Limit (mremvyr): {* . 3000 _ Effluent Flow - f (cfm): | 1.00E+04|8.04E+04|

UCF (cc/sec percfm): | - 472
DCF (mradtomrem): | 1.1

- Calgulated Setpoint Results- Fuel Bidg RW Bidg Calculated UE Threshold Results Fuel Bldg RW Bidg -
SP-TB (uCi/sec): |3i25E+03]3l25E%03| - AUA.1 (uCifsec): [6:60E#03]6.B65%04]
SP-Skin {pCi/sec): {3.:48E+0413/48E+404' AU1.1 (uCilcc): [41:38E-03 171 E-04 )

SP-TB {.Ci/ce): |/6.89E-04:|{8/57E:05!

SP-Skin {uCi/cc): 1i7.37E203][{9:17E:041
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Attachment 2 AA1.1, AS1.1 and AG1.1 URI Calculations

Main Plant Exhaust Vent RMS-RE125 — General Emergency

Dose Assessment
River Bend Thursday, March 8, 2018 21:30
Method: Detailed Assesament - iMonitored Release
Retease Pathwny: <RCS> <Supp Pool> <Rx Bldg> <Fitter> <Main Plant Exfr> <Env> PRF: 4.00E-05
Rz Bldg HUT: = < 2 Hours Supp Pool Statys. = Subcooled Aux RW Turh FB HUT: = N/A FB/RW Filter: = NVA
SBGT Filter: = Working
Source Term: Reactor Core Accident - Clad Pri Lower
Time After S/D (hh:mm): 1:00 Wind: From 278° @ 3.7 mph
Refeaze Duration (hh:mm): 1:00 ETE (hhvmm): [N/A} Stabiity Class: E
Precipitation: None
Monitor: MPE WRGM Rate Readings: 9.56E+08 uCi‘aec
" ‘Distance: | Exposure !|! -Extemnal ‘|- Inhalstion ;- I CTEDE |0 CDE || __. Evacuation Areas From QtodQMiles .
L Rt ) puime DE |Ground DDE| . | Thyioly | |Circte distances are 2. 5 and 10 mies.
L onttesy | {mRmn ) . (Rem) I (Rem) |\ {Remj. .
L5814 §+03 | £ I6E-02 | 6.1BE-D3 ) 1.8BE+00 1.54E-01
0.7 1.20E+03 8.32E.01 2.12E-02 1.40E.02 8.67E-01 1.23E-01
1.0 9 20E+02 6.32E-01 2428402 1.66E-02 6.73E-01 8.80E-02
15 6.76E+02 4.60E-01 2.65E-02 1.BDE-02 5.04E-01 6,32E-02
20 5.28E+02 3.56E-01 2.64E-02 1.73E-02 4 00E-01 5.00E-02
3.0 4.36E+02 2.81E.01 1.64E-02 1.05E-02 3.08E-01 3.58E-02
4.0 3.73E+02 2.36E.01 1.54E-02 9.42E-03 2.60E-01 2.98E-02
50 3.14E+02 2.12E-01 1.47E-02 B.67E-03 2.36E.01 2.69E-02
7.0 2.52E+02 4.63E-01 1.18E-02 6 47E-03 1.81E.01 2.09E-02
10.0 169E+02 | 3.0/ED1 | 7.83E-03 | 374603 | 1.46E-01 | 1.4DE-D2

Assessment Data Results Saved to Filas
River Bend 10Miles Monitored Release 0X82018 213011 URI7

PAGs Exceedad in Designated Aseas

N GENCIALEMernencyy L ‘ Relenge Rotes {C1/ sec)
Particulote 3.69E-03 (0,0%5}
logine 7.11E-02{0.0%)
Noble Gas 9.S6E+02 {100.0%} J
- Page 1 of 3 River Bend ! 20.1.0
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AA1.1, AS1.1 and AG1.1 URI Calculations

Attachment 2

Main Plant Exhaust Vent RMS-RE125 — Site Area Emergency

Dose Assessment
River Bend Thursday, March 8, 2018 24:33
Method: Detniled Assessment - Monitored Release :
Relense Pathway: <RCS> <Supp Pool> <Rx Bidg> <Filter> <Main Piant Exh> <Env> PRF: 4 00E-05
Ru Bidg HUT: = < 2 Hours Supp Pool Status- = Subcpsted Aux RW Tuth FB HUT: = NJA FB/RW Fitter: = NJA
SBGT Fiker: = Working
Source Term: Reactor Core Aceident - Clad Pn Lower
Time After S/D (hh:mm); 100 Wind: From 270° @ 3.7 mph
Retease Duration ihh:mm}; 1:00 ETE (htumm} [N/A} Stahiiky Class. E
Precipitation: None
Monitor: MPE WRGM Rate Readings; 9.56E+07 uCi/sec
" Disiance [ Exposurs. [ “Extemal [ Inhofation | Deposiion [~ TEDE | .COE | [ . - Evacuntion Arcas FromOto10Miles  ~ . ]
)} ‘mater ‘|'PmeDDE| CEDE ‘|GmundDDE| | Thywkt | |Circle distances are 2.5 and 10 miles.
[(vites) ) qmRmn. i (Remi. f Rem) o (Rém) | (Rem) i (Remi
S8, 1.41E+02 9. B3ED2 1.16E-03 6.18E.04 1.00E-D1 154E-02 |
0.7 1.20E+02 8.32E-02 2.12E-03 1.40E-03 8.67E.02 1.23€-02
1.0 9 20E+01 B.32E.02 2.42E-p3 1.66E.03 6.73E-02 8.80€-03
1.5 6.76E+01 4.60E.02 2.65E-03 1.80E-03 5.04E-02 6.32E-03
20 5.28E+01 3.56E-02 2.G4E-03 1.73E-63 4,00E-02 500E-N3
3.0 4.36E+01 2.81€.02 1.64E-03 1.05E-03 3.08E-02 3.58E.03
4.0 J.73E+01 2.36E-02 1.54E.03 9.42E-04 2.60E-02 2.98€-03
5.0 3.14E+01 212602 1.47E-03 8.67E-04 2.36E-02 2.68E-03
7.0 2.52E+(1 1.63E-02 1.18E.03 6.47E-04 1.81E-02 2.09E-03
100 1.69E+01 1.07E.02 7.63E-04 3.74E.04 1.18E-02 1.40€-03
Assessment Data Resuits Saved 1o Fie, -
River Bend 10Mies Monitored Release 03082018 213325.URI7
Mo PAGs Exceeded
[ o o Ve Ciasaieation:, SHe. Area EMergency.”. s ..ot .. oo oo | . Relense Roles (Ci/gec) .
Particulpte 3.69E-04 (0.6%)
todine 7 3YE-U3 (0.0%)
Reviewed By: Noble Gas 9.56E+01 (100.0%)
= Page 10f3 RverBend (20 1.0
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Attachment 2 AA1.1, AS1.1 and AG1.1 URI Calculations

G S RGBT T T

Main Plant Exhaust Vent RMS-RE125 — Alert

Dose Assessment

River Bend Thursday, March 8, 2018 21:36
Method: Detniled Assessment - HMonitored Release :
Releaae Pathway: <RCS> <Supp Pool> <Ry Bldg> <Filter> <Main Plant Exh> <Env> PRF: 4 00E-05
Rx Bldg HUT: =< 2 Hours Supp Poo! Statrs; = Suboooled . Aux RW Turh FB HUT- = /A FB/RW Filter: = N/A
SBGT Filter: = Working
Source Term: Reactor Core Accident - Clad Prilower
Time After S/D (hhzmm): 1.00 : Wind: From 270" @ 3.7 mph
Retease Duration {hhzmm: 1:00 ETE thhimm): [N/A ] Stinlsiity Class: E
Precipitation: None
tionitor: MPE WRGM Rate Readings: 9.63E+06 uCi/sec
Distance il Exposure | External: iyt holation || Deposttion |- TEDE o' ‘CDE~ | [ " Evacuction Arens From 0.to 10 Miles
DR | ate. |'PlumeDDE CEDE. ;[Ground DDE ~ i Thymid. | [Circte distances are 2. 5 and 10 mies.
(Witesy - if} fRem) . [. (Remy | (Remy ;|\ (Rem) |\ (Rem)
EX:X 1.42E+D1 5 89E-03 1 A7E-04 0.00E+00 1.08E-02 1.55E-03 |
S Ty T S e e e e
0.7 1.21E+01 8.36E-03 2.13E-04 1.41E-D4 8.71E-03 1.24E-03
10 92BE+00 | 6.36E0U3 | 244604 | 1.67604 | 6.77E-D3 | 8.BBE-03
15 6.80E+00 4.64E-03 2.67E-04 1.81E-04 5.09E.03 5.40E-04
20 5.32E+00 3.59E-03 2.66E-04 1.74E-04 4.03E.03 5.04E-04
3.0 4.38E+00 2.83E-03 1.65E.04 1.05E-04 3.10E-03 3 62E-04
4.0 3.76E+0D 2.37E-03 1.55E-04 0.00E+00 2.53€-03 3.01E-04
50 3.16E+00 2.14E-03 1.49E.04 0.00E+00 29E.03 2.7iED4
70 2.54E+00 1.64E-03 1.19E-04 0.00E+00 1.76E-03 2.11E-D4
| 0.0 1.70E+00 1.07E-03 0.00E+00 0.00E+00 1.07E-03 1.42E-04
| Assessment Data Hesults Saved I File:
| River Bend 10Miles Monitored Release 03082018 213835,URI7
|
No PAGs Exceecded
| L Chassification: . Valldale sgainst Emerponcy Action Levels **” . o | .. ... Reiease Rates {Ci/ sec)
Particuinte 3, 72E-05 (0.0%}
. liogine 7.76E-04 (0.0%)
Reviewed By Noble Gas §,63E+00 (100.0%)
* Page 1of3 River Bend 12.0.10
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Attachment 2 AA1.1, AS1.1 and AG1.1 URI Calculations

Main Plant Exhaust Vent RMS-RE126 - Alert

Dose Assessment

River Bend Thuraday, March 8, 2048 21:49
KMethaod: Detailed Assessment - Monitored Release
Release Pathway: <RCS> <Supp Pool> <Rx Bidg> <Fitter> <Main Plant Exh> <Env> PRF: 4.00E-05
Rx Bidg HUT: = < 2 Hours Supp Poct Status: = Subcosied Aux RW Turb FB HUT: = BfA FB/RW Filter: = NIA
SBGT Fitter: = Working
Source Term: Reactor Core Acedent - Clad - Pri Lower
Time After S/D (hh:mm): 1:00 Wind: From 270" @ 3.7 mph
Relense Duration (hh:mm): 1:00 ETE (hhemm). [NJA} Stobility Class: E
Precipitation: None
Monitor: MPE Gas Readings: 1.66E-01 uCi/ce Flowrate: 123000 CFM
‘Distance - Expostre- . Extemals | Inholation. ;| ‘Deposition - *TEDE® ) ~ .CDE 1 f .=~ Evecustion Aseas From 0:to40 Miles. -
) ) 4 ) ; .| Grouind DDE; ’ : , mm Circle distances are 2, § and 10 miles,
. (ites). ifi - “ L (Remy |t {Rem) | (Resnj..
58, E+D7_| E03 O.00E+00_| 1.00E:02 | 1.55E:03
0.7 1.21E+01 8.36E-03 2.13E-04 1.41E-04 8.71E-03 1.24E-03
1.0 9.28E+00 6.36E03 244E04 1.67E.D4 6.77E-03 8.88E-084
1.5 6.84E+00 4.64E-03 2.67E-04 1.81E-04 5.09E-03 6.40E-04
20 5.32E+00 3.58E03 2.66E-04 1.74E.04 4 03E.03 5.04E-04
30 4.36E+00 2.83E.03 1,65E-04 1.06E-04 3.10E.03 3.62E-04
4.0 3,76E+00 2.37€-03 1.55E-04 0.00E+G0 2.53E.03 3.01E-04
50 3.16E+00 2. 14E-03 1.49E.04 0 GDE+00 2.29E.03 2.71E-04
7.0 2. 54E+00 1.64E-83 1.19E-04 0.00E+00 1.76E-03 2.11E-04
10.0 1.70E+00 1.07E-03 0.00E+00 0.00E+00 1.07E-03 1.42E-04

Assessment Data Results Saved ty Fie:
River Bend f0Miles Monttored Refaase 03082018 214911 URT7

Mo PAGs Excesaided

bl %2 Classificetion: Validate agglns?Emermncy.Acﬁon?Leveh;‘:l S | . Retasae Retes [Cl? sec)
Particulate 3.72E-05 (0.0%)
fodine 7TAGE-DS (0.0%)
Reviewed By: Noble Gas 9.64E+00 [100.0%1
= Page 1 of 3 o Fover Bend 1 20.9.0
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Attachment 2 AA1.1, AS1.1 and AG1.1 URI Caiculations

R ST e > TRTR TS

Fuel Building Exhaust Vent RMS-RE5A — General Emergency

Dose Assessment -
River Bend Thursday, March 8, 2018 21:56

Method: Detailed Asseasment - Monitored Release
Relesae Pathway: <RCS> <Supp Peol> <Rx Bitltj> <Fuel Bldg> <Fiter> <FB Exh> <Env> PRF: 1,.60E-05
Rx Bldg HUT: = < 2 Hours Supp Poo! Status- = Subrooied Aux RW Turb FB HUT: = < 2 Hours FBMAW Filter = Woiking
SBGT Filter: = HfA
Source Term: Reactor Core Accident - Clad Pr Lower
Time After S/D (hh:mm): 1:00 Wind: From 270° @ 3.7 mph
Release Duration (hhommy: 1:00 ETE (hh:mm): [N/A ) Stabity Class: E
Precipitation: None
Monitor: FB WRGM Rate Readings: 7.75E+08 uCv'sec
kY
" Distance.~ | Exposure. 1.7 Extemal 'l inholation [0 Daposiion |f! © TEDE [ CDE. .||, . EvacuntiofiAressFromQto10Mites . !
o o -Rafe  !|Plime DOEY - CEDE- - Grond DDE |’ © 7l Toyrold. ] {Cirde distances are 2.5 and 10 miles.
_(Miles). | . (@ﬂ;m A ®emy. o} '(Reim)- L (Rémy, f {Remy | (Remy .
_SB. ") 1.38E+03 | 954F.G1 | 272E02 | 195E-02 | 1.00E+8D | 6.24E.02
0.7 1.156+03 7.88E-01 3.10E-02 222E-02 841E-01 5.00E-02
() 8.64E+D2 | S.BBE.01 | 345602 | 242E02 | 6476-01 | 363602
15 6.12E+02 4.12E-01 3.21E.02 2.14E-02 4.66E-01 2.65E-02
2.0 4. 76E+D2 3.18E.01 2.7ME02 1.71E-D2 3.62E-01 2.07E-02
3D 333E+02 | 2.65E-01 | 1.76E-02 | 1.OBE02 | 2.84E-D1 151602
4.0 3.38E-02 2.21E01 1.56E.02 9.02E-03 2.46E.01 1.24E-02
50 2.85E+02 4.81E.01 1.29E-.02 7.09EB3 2.01E-01 1.00E-02
7.0 1.83E+02 1.20E.01 B8.32E-03 4.17E-03 1.32E-01 %.61E-D3
100 1.13E+02 7.43E-02 4.73E-03 2.10E-03 8.11E-02 4.16E.03

Assessment Data Results Saved to Fe:
River Bend 10Miac Monitored Refease 03082018 215844 URIY

PAGs Exceedad in Designated Areas

YRR BiCRDR CENeThlE , Relense Rates (Cl | sec)
Particulote 1.20E-03 {0.0%)
Todine 2.30E-02 (6.0%)
Reviewed By: Nobie Gas 7.75E+D2 {100,0%}
= Page 1 of 3 Rover Bend 20,10
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Attachment 2

AA1.1, AS1.1 and AG1.1 URI Calculations

Fuel Building Exhaust Vent RMS-RE5SA — Site Area Emergency

Dose Assessment
River Bend Thursday, March 8, 2048 24:59
Method: Detailad Asseasment - Monitored Release
‘Release Pathway: <RCS> <Supp Pool> <Rx Bldg> <Fuel Blig> <Filter» <FB Exh> <Env> PRF: 1.60E-05
Rx Bidg HUT. = < 2 Hours Supp Poo! Status: = Subcooled Aux RW Turb FB HUT: = < 2 Howrs FB/RW Filter: = Working
SBGT Fifter: = NIA
Source Term: Reactor Core Accident - Clad Pri Lower
Time After S/O (hh:mm): $:00 Wind: From 270" @ 3.7 mph
Release Duration (hh:mmy): 1:00 ETE (hh:mm): [NIA ] Stahidy Ciasa: E
. Precipitation: None
Monitor: FB WRGHM Rale Readinga: 7.75E+07 uCisec
‘Distance | Exposure. || Extemsl: I inhalation "' Deposition | "TEDE | i|.. .COE || . EvacuationAreos From 0.10 10 Miles._ . ..
. I Rate - j|:PlumeDDE’| - CEDE |Gfound PDE| 4 Thyold Circle distances are 2. 5 and 10 miles.
(Miless | {mRmn) | Remy | (Remy | (Remi { (Rem} || {(Ref)
SB. 1.38E+D2_ | 9 54E-02 | 2,72E.03 | 195ED3_| 100E-01 6.24E-D3
0.7 1.156+02 | 7.88E-02 3.10E-03 2.22E-03 8.41E-02 5,00E.03
1.0 8.64E+01 5.88E02 3.45E-03 2.42E.03 6.47€-02 3.63E-03
15 6.12E+01 4.12€02 3.21E03 2.14E.03 4 66E-02 2,.65E-03
2.0 4.76E+81 3.18E-D2 2.71EDR 1.71E.03 3.62E-082 2.07E-03
30 3.93E+01 2.65E-02 1.76E-03 1.08E-D3 2.84E-02 1 51E-03
4,0 3.39E+01 2.21E.02 1.96E-03 9.02E-04 2.46E.02 1.24E-03
50 2856+01 | 1BIE02 | 1.29E03 | 7.09604 | 201E-02 | 1.00E-03
7.0 1,83E+01 1.20E-02 8.32E.04 4.17E-04 1.32E-02 6.61E-04
0.0 1.13E+01 7.43E-03 4.73E.04 2.10E-D4 8.11E-03 4.16E-04
Assessment Data Results Savea i File:
River Bend 10Miles Monitored Relzase 03082018 215010 URI7
No PAGs Exceeded
| Joe oo s ke Clansification: Site Aren Emergengyt 2 T r T L .. Relesse Rates {Cl/ sec)
Particulate 1.20E.D4 {0.0%;
lodine 2.30E.B3 10.0%}
Reviewed By: NobleGas | 7.75E+01 (100.0%])
= Page 10f3 - Rrver Bend! 20.1.0
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Attachment 2

AA1.1, AS1.1 and AG1.1 URI Calculations

Euel Building Exhaust Vent RMS-RESA — Alert

Dose Assessment
River Bend Thursday, March 8, 2018 22:04
Method: Detniled Assessment - Monitored Release
Relense Patirway: <RCS> <Supp Pool> <Rx Bidg> <Fuel Bidg> <Fiiter> <FB Exti> <Env> PRF: 1.60E-95
Rx Bidg HUT: = < 2 Hours Supp Pool Status: = Subeoaded Aux RW Turb FB HUT = < 2 Hours FB/RW Filter = Worlong
SBGT Fiter: = NVA
Source Tenm: Reactor Core Accident - Clad Pri Lower
Time After SID (hh:mm): 1:00 Wind: From 270° @ 3.7 mph
Retease Duration (hh:mmy); 1:00 ETE (hh:mm). [N/A ] Stability Class; E
- Precipitation: None
Monitor: F§ WRGM Rate Readings; 7.75E+06 uCi/sec
" Distnce | Exposure || Exiema on ] Depodiion [ TEDE || COE | [ Evacuation Aread From 0o 0THiles.
27 L Rate: | Plume DD . |Groind DDE]. . .| "Thymid, | |Circle distances are 2. 5 and 10 miles.
o (Milea) - | . (WRM) : (Rem). :l - (Rem) | (Remi..
SB, 1.38E€+01 _1,95E04 | 1.G0E02 | 6.24E04
0.7 1.45E+01 7.88E-03 3.10E-04 222604 841E-03 5.00E-04
10 8.64E+00Q 5.88E-03 3.45E.04 242ED8 6.47E-03 3.63E-04
1.5 6.12E+08 4.12E-D3 3. NE04 2.14E-94 4.66E-03 2 65E.04
20 4 76E+00 3.18E-03 2.71E-04 1.71E-04 3.62£-03 2.97E.04
3.0 3.93E+00 2.65€.03 1.76E-04 1.08E-04 2.94E-03 1.51E-04
40 3.38E+00 2.21E-03 1.56E-04 0.00E+00 2.37E.03 1.24E-04
50 2 B5E+00 1.81E-03 1.29E-04 0.00E+00 1.84E-03 1.00E-04
7.0 1.83E+00 1.20E-03 B.00E+0 0.00E+00 1.2DE-03 0.00E+G0
10.0 1.13E+00 7.43E-04 0.C0E+00 0.00E+00 743E.04 0.00E+060
Assessment Data Resultts Saved to File: )
Rives Bend 10Miles Monitored Release 03082018 220100.UR7
No PAGs Exceeded
fo .. "7 Ciaceiication: Voliiale against Emergency ACHon Lovels = = - R | : Relecse Rates (Ci ! aec)
Particutate 1.20E.05 (0.0%)
Todine 2.30E-04 (0.6%;
Reviewed By: [Noble Gas 7.75E+0D (100.0%)
- Page ! of 3 Rroor Bead120 10
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Attachment 2

Fuel Building Exhaust Vent RMS-RESB — Alert

AA1.1, AS1.1 and AG1.1 URI Calculations

Dose Assessment
River Bend Thursday, March 8, 2018 22:04
Method: Detailed Asseasment - Monitored Release
Release Pathway: <RCS> <Supp Pool> <Rx Bidg> <Fuel Bidg> <Fitler> <FB Exh> <Env> PRF: 1.60E-05
Ry Bldg HUT: = < 2 Hours Supp Poal Status: = Spbeociad Aux RW Turh FB HUT: = <2 Hours FBMW Filter = Warking
SBGT Filter: = NYA
Source Termm: Reactor Core Accident - Clad P Lower
Time After S/D (hh;mm): 1:00 Wind: From 276° @ 3.7 mph
Release Duration {hhemm}; 1:00 ETE (hhimm): [N/A] Stobiity Ciass: E
Precipitation: None
Monitor: FB Gas Readings: 1.72E-01 uCifcc Flowrate: 10000 CFM
« Distance’” - Exposure | Externnt.*J). - Inhalation | Beposition i -TEDE CDE ‘ . Evacuntion Aress From 0.10°10 Miles.
o A Roter *?mume‘no '52 ‘CEDE.  |GroundDDE||T - 3| “Thyoid: -| |Circe distances are 2. 5 and 10 miles.
©-quiieay: il pmBRame) | Remi_ ) (Rem) |- iRemy ' c(Remi | (Rem}
...5B. 1 ASELOD 1. 1.00E-03 0.00E+00 0.GDE+00 {.00E-03 0 O0E+0G0
0.7 1.21E+B0 8.28€.04 0.00E+00 0.00E+00 8.28E.04 0.00E+00
1.0 9.08E-01 6.12E-04 0.00E»00 0.G60E+00 6.12E-04 0.00E+00
15 6 40E-01 4.28E-04 0.00E+00 0.00E+00 4 2BE-04 0.00E+00
20 4 96E-D1 3.33E-04 0.00E+00 0.00E+00 3.33€-04 0.00E+00
3.0 4.12B.01 2.78E-D4 0.00E+0D 0 00E+00 2.78E-04 0.00E+00
4.0 3.54E-D1 2.32E-04 0.00E+00 0.00E+00 2.32E-04 0.00E+0D
50 2.98E.01 1.89E-04 0.00E+D0 0.00E+0D 1.89E-04 0.00E+00
70 1.91E-01 1.26E-D4 0.00E+00 0.00E+B0 1.26E-04 0.00E+00
16.0 116E-51 | Q.00E+00 | OOOE+0C0 | 0.00E+0D | 0ODE+00 | 0O0DE+00
Assessmen Data Results Saved B Fie:
River Bend 10M3es Monitored Release 03082018 220435,URY
No PAGs Excesded
L moesi Chassitication:: Validote against Emergency Action Levels 2 ¢ -] Rejesae Rotes {Ciiseg) . °
Particulate 1.25E-06 {0.0%}
lodine 2.41E-05(0.0%)
Reviewed By: Noble Gos B8.12E-01 {100.0%)
* Page 1of 3 Rover Bend 7120.1.0
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Attachment 2 AA1.1, AS1.1 and AG1.1 UR! Ca!ulations

Radwaste Buiiding Exhaust Vent RMS-REGA — General Emergency,

Dose Assessment

River Bend Thursday, March 8, 2018 22:10
Hethod; Detailed Assessment - Manitored Releaxe
Relense Pathway: <RCS> <Supp Pool> <Rx Bldg> <RW Bldg> < Filter> <RW Exh> <Env> PRF; 160E-05
Rax Bldg HUT- = < 2 Hours Supp Poo! Status* = Subcooled Aux RW Turh FB HUT: = < 2 Hours FBMRW Filter: = Working
SBGT Fitter: = NJA
Source Term: Reactor Core Accident - Clad Pri Lower
Time After S/D {thzmmy): 1:00 _ Wind: From 270° @ 3.7 mph
Release Duration (hhvmmy): 1:00 ETE (htumm): [N/A ] - Stabildy ClasstE
Precipitation: None
Monitor: RW WRGM Rate Readings: 8 03E+08 uCifsec
| Diglonce |-Exposure’ i} Extemnal | .iInhsistion | Deposition .| TEODE | CDE " ‘| . . Evacualion Af€as Ficii 010 10 Miles
SR Y v |iPume DDE!| " :CEDE  |Ground BDE/| ¢ Thyrotd | |Circle distances ara 2.5 and 10 mifes.
o {ahem) ol o (Rémb . Rem) - (Remi | (Rem) |- .(Remj .
5.8: E+! 9.53E.-01 2.74E-02 | 1.96E-02 I' 180E+0(0 6. 27ED2
0.7 116E+03 7.92€.01 3.10E-02 3.22E.02 8.45E-04 5,00E-02
1.0 8.68E+02 5.88BE-D1 3.44E.02 241E.02 6.47E-01 3.61E-02
1.5 6.16E+02 4.12E.01 3.19E-02 2.13E.02 4.65E-01 2.63E-02
20 4.72E+02 3.18E.01 2.70E02 1.70£.02 3.62E-01 2.06E-02
3.0 3.92E+02 2.65E-01 1.69E-02 1.07E-02 2.93E-04 1.50E.02
40 3.30E+02 2.21E-01 1.53£492 9.08E-83 2.45E.01 123E-02
5.0 2.79E+02 1.67E-01 1.33E-02 7 53E03 2.08E-01 1.03€-02
7.0 1.92E+02 1.25E-01 8.84E.03 4.59E-03 1.38E-1 6,88E-03
100 1.27E+02 | B831EDZ | S5DE-D3 | 2.556-08 | 9.12E-02 | 4.65E-03
Ass wnt Data Results Saved o File:

Rivesr Bend 10Mies Montinred Release 03082018 221014 URI7

PAGSE Exceeded in Designated Areas

CIARBHICRION: GEnaral EMBIHEnCyL ) Releeae Rates (ClJ soc)
Parbculate 1.24E-03 (0.0%)
Todine Z38ED2(0.0%)
Noble Gos B8.03E+02 {100.0%]
® Page } of 3 . RwerBend/ 2018
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Attachment 2

Radwaste Building Exhaust Vent RMS-REGA — Site Area Emergency

AA1.1, AS1.1 and AG1.1 URI Calculations

Dose Assessment

River Bend Thursday, March B, 2018 22:14
Method: Detniled Assesasment - Monitored Release
Release Pathway: <RCS> <Supp Pool> <Rx Bldg> <RW Bldg> « Filter> <RW Exh> <Env> PRF: 1.60E-05
Rx Bldg HUT = < 2 Hours Supp Poal Statrs: = Subcooted Aux RW Turb FB HUT: = < 2 Hours FBRW Fitter: = \Working
SBGT Filter: = N/A
Source Term: Reaclor Core Accident - Clad Pa Lower
Time After S/D {hhemm): 1:.00 Wind: From 270° @ 3.7 mph
Release Duration (hiumm): 1:60 ETE (hhumm); [N/A ] Stability Ctass: E
Precipitation: None
Monitor: RW WRGM Rate Readmygs: 8.035+07 uCifsec
. .Distance- ! .Exposure.”!|’ Externpi: | inhgiation || Deposttion | TEDE- . CDE £ 7 CiEvacuation Ardas.From 0.0 10 Miles -
., Rate JPmeDDE| CEDE GroundDDE| ) Thyw,. | |Circie distances are . and 10 miles.
Cfwmest [ qmRmn. | Remy | Remy (i (Remy | Rémi | (Remy
SB. 1.38E+02 _|_ 9.53E-D2 2 74E-03 1.96E.03 1.00E-0% 6.27E-03 |
e e e e e Y e e
0.7 1.16E+02 7.92E.02 3.10E-03 2.22E-03 8.45E.02 5.00E-03
1.0 8.68E+01 5.83E.02 3.44E03 2.41E-03 B6.47E-02 361E-03
1.5 6.16E+01 4.12E-02 3.79E.p3 2.13E-03 4 65E.02 2,63E-03
20 4.73E+01 3.18E-02 2.70E03 1.70E-03 3.62E.02 2.06E-03
3.0 3.92E+D1 2.66E-02 1.69E-03 1.07E-03 2.93E-02 1.50E-D3
40 3.30E+01 221E-02 1,.53E-83 9.08E-04 245E-02 1.23E.03
5.0 2.79E+01 1.B7E-02 1.33E-03 7.S3E.04 2.08E-02 1.03€-03
7.0 1.92E+01 1.35E02 5.84E-04 4.53E-04 1.32E-02 6§.88E-04
10.0 1.27E+01 8.34E-02 5.50E-04 255E-.04 9.12E-03 4,65E-04
Asseasmen Data Results Saved 1 Fie:
Rmer Bend 10Miles Monitored Release 03082018 2214234 URT
¥o PAGs Excesdad
. - __t’? Classification: Site Area Emergency. <%~ ] _Relense Rates {CI/ sec)
Particulate 1.24E-04 (0.0%)
fodine 2 39E-03 [00%)
Reviewed By: Noble Gos B.03E+01 (100.0%]
- Page 1of3 " RrverBend/20 40
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Attachment 2 AA1.1, AS1.1 and AG1.1 URI Calculations

Radwaste Building Exhaust Vent RMS-REGA — Alert

Dose Assessment

River Bend Thursday, March 8, 2018 22:16
Method; Detailed Assessment - Monitored Release
Release Pathway: <RCS> <Supp Poot» <Rx Bidg> <RW Bldg> < Filter> <RW Exh> <Env= PRF: 1 68E-05
Rx Bidg HUT: = < 2 Hours Supp Pool Statys: = Subcooled Aux RW Turb FB HUT: = < 2 Hours FB/RW Filter: = Werkiti
SBGT Filter: = NJA
Source Term: Reactor Core Accident - Clad Pri Lower
Time After S/D (hh:mm): 1:00 Wind: From 270° @ 3.7 mph
Release Duration (hh:mm): 1:00 ETE (hiumm): [N/A] Stabiity Class: E
i Precipitation: None
Monitor; RW WRGM Rate Readings: 8.03E+06 uCifsec
‘ Distance’ |, Exposure . 1 Deposition; i}, - TEDE. | CDE | .. .Evacuation Areag From 0 to 10.Miles
P AGround DBE| | Thyrold | [Circte distances are 2.5 and 10 mies.
[ {miles) | {miRmn: qiremy | Rem) | {Remi
5B, ) 13BE+D1 1.96E-04 1.00E-02 6.27E-04
2 i o e = o
0.7 1.16E+01 2.22E-04 8.45E-03 S.HE-4
10 8.68E+00 241E-04 6.47E-D3 361E-04
1.5 6.16E+00 412E.03 3.19E-04 2.13E-04 4.65E.03 2.63E-04
20 4. 72E+00 3.18E.03 2.70E-04 1.70E-04 3.62€E-03 2.06E-04 .
30 3.92E+00 2.66E03 1.69E-04 1.07E-04 2.93E.03 1.50E-04
40 3. 30E+00 2 21E-03 1.53E-04 0.GOE+0D 2.36E.03 1.23E-04
50 2.79E+00 1.87E-03 1.33E-04 0.00E+DD 2.00E.03 1.03E-04
7.0 1.92E+0Q 1.25E-03 0.0BE+00 0.0GE+00 1.25E.03 0.00£+00
0.0 1.27E+00 B8.31E-04 0.00E+D0 0.00E+00 8.31E-04 0.00E+80

Assessment Data Results Saved to Fie:
River Bend 108ies Monitored Release 03082018 221813.URIT

No PAGs Exceeded

Lo o - ¥ Classiication:. Valldote ngainat:Emergency ActionLevels # 2% iR ‘ Retoage Rotes {Ci7sec) .
Parficulate 1.24E-05 (0.0%}
fodine 2.39E-04 (0.0%)
Reviewed By: Nobie Gos B.03E+00 {100.0%)
- Page 1 af 3 Rrver Bendr 201 1.0
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Attachment 2 AA1.1, AS1.1 and AG1.1 URI Calculations

Radwaste Building Exhaust Vent RMS-REEB — Alert

Dose Assessment

River Bend Monday, March 12, 2018 13:25
Method: Detailed Assessment - Monitored Release
Release Pathway: <RCS> <Supp Pool> <Ry Bldg> <RW Bidg> < Filter> <RW Exh> <Env> PRF. 1 80E-05
Rx Bldg HUT = < 2 Hours Supp Poot Status. = Sybcooled Aux RW Turb FB HUT: = < 2 Hours FB/RW Fitter: = Working
SBOT Filler = N/A
Source Term: Reactor Core Acadent - Clad Pri Lower
Time After S/D (hlumm}: 1:.00 Wind: From 270° @ 3.7 mph
Release Duration {(hh:mm}: 1.00 ETE (hhemm): [N/A Stability Class, E
Precipitation: None
Monitor: RW Gas Readings: 2.12E-01 uCvec Flowrate. 80440 CFM
“iDistance’ || Exposwre | .Extemal |- inhalbion- |- Depostion | TEDE ] CDE. ||o.... -Evacuation Aroas FromOto10 Miles_ _ _ _
©7 oo ol Rafe - liPlumeDDE) " CEDE - j|GmundDDE) o Tiwroig | fCrcledistances ara 2,5 and 10 miles.
. (Milesy I {mRMP b (Rem} . i (Remy ] AReamd D (Remi ) «(Reim).
S.B. 1.39E+01 953E.03 2.74E.04 1.96E-04 1.00E-02 6.20E-04
0.7 1.16E+01 7.92E-03 3.10E-04 2.22E-04 8.45€-03 5.00E-04
10 8.68E+00 5.88E-03 3.44E-04 241E-04 647E-03 3.62E-04
158 6.16E+00 4.12E-03 3.19E-04 213604 4.65€-03 2.64E-04
20 4.72E+00 3.18E-03 2.70E.04 1.70E-04 3.62E-03 2.06E-04
30 3.92E+00 2 66E-03 1.69E-04 1.07E-04 2.83E-03 1.51E-04
40 J.30E+00 2.21E-03 1.53E-04 0.00E+00 2.36E-03 1.23E-04
50 2.78E+00 1.87£-03 1.33E-04 0.00E+00 2 00E-03 1.04E.04
7.0 1.926400 1.25€.03 0.00E+00 0.00E+00 125E-03 0.C0E+30
10.0 1.27E+00 B8.31E-04 0.00E+00 0.00E+00 B.31E-04 0.G0E+00

Ansessment Dato Results Savad lo Rle:
River Bend 10Mites Moniored Release 13122018 132552.URI7

Ne PAGs Exceaded
i - ClassHication: Valldate against Emergency Action Levels - ] Release Hates (Cl/ sec)
L Pariculale 123605 (0.0%)
lodine 2 39E-04 {0.0%;)
Reviewed By: Noble Gas B.04E+00 {100.0%)
a Page 10! 3 Revef Bend / 2.0.1.0
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