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1.0 INTRODUCTION

The Off-Site Dose Calculation Manual (ODCM) provides the information and
methodologies to he used by H. B. Robinson Steam Electric Plant Unit 2 (HBR) to
assure compliance with Specifications 3.9.1, 3.9.2, 3.9.3, 3.9.4, 3.9.5, and
3.9.6 of the H. B. Robinson Technical Specifications. These portions are those
related to liquid and gaseous radiclogical effluents. They are intended to show

compliance with 10CFR20, Appendix 1 of 10CFR50, and 40CFR190.

The ODCM is based on "Radiological Effluent Technical Speciftications for PWRs
(NUREG 0472, Rev. 3, Draft 7), "Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants" (NUREC 0133), and guidance from the
United States Nuclear Regulatory Commission (NRC). Specific plant procedures for
implementation of this manual are presented in H. B. Robinson Unit 2 Plant
Operating Manual. Tnese procedures will be utilized by the operating staff of

HBR to assure compliance with technical specifications.

Changes to the ODCM which affect the methodologies showing compliance with
10CFR20, Appendix I of 10 CFR 50, and 40 CFR 190 will be properly reviewed and
approved as indicated in the Administrative Control Section of Plant Technical
Specifications. Site specific psrameters such as vent fractions, dilution water
flow rates (gpm), and liquid/gaseous discharge flov rates are listed in this
document as typical system values. Actual values derived from actual operating
Plant conditions should be used in lieu of these typical values. Specific Plant
procedures control the values of the above parameters; therefore, minimizing the

need for frequent revisions to the 0.D.C.M.

The Semiannual Radioactive Effluent Release Report prepared after July 1 and
January 1. of each year will be complied on the Canberra Nuclear Effluent
Management System software. This report will be prepared as outlined in
Regulatory Guide 1.21. "Measuring, Evaluating, and Reporting Radioactivity in
Solid Waste and Radioactive Materials in Liquid and Gaseous Effluents from Light-
Water-Cooled Nuclear Power Plants" (Revision 1, June 1974) with data summarized

on a quarterly basis following the format of Appendix B thereof.

HBRODCM 1-1 Rev. 9



United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159
Page 11 of 172

The Semiinnual Radioactive Effluent Release Report prepared after January 1 of

each year will include an assessment of the radiation doses from radioactive
liquid and gaseous effluents using LADTAP and GASPAR software using concurrent
meteorology obtained during the report period. This report will be inclusive of
the requirements as outlined in the HBR Technical Specifications.

HBRODCM 1-2 Rev. 9
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2.0

2.1

- 5 |

where:

LIQUID EFFLUENTS

MONITOR ALARM SETPOINT DETERMINATION

This methodology determines the monitor alarm setpoint that indicates if
the concentration of radionuclides in the liquid effluent released from
the site to unrestricted areas exceeds the concentrations specified in
10CFR20, Appendix B, Table II, Column 2, for radionuclides other than
dissolved or entrained noble gases or exceeds a concentration
2 x 10™* uCi/ml for dissolved or entrained noble gases. Two methodologies
may be utilized to calculate monitor alarm setpoints. Section 2.1.1
determines a fixed setpoint based on the worst case assumptions that Cs-
134 is the only nuclide being discharged. This is consistent with the
limit of 10CFR20, Appendix B, Note 2. Section 2.1.2 methodology
determines the setpoint based on the radionuclide mix via analysis prior
to release to demonstrate compliance with 10CFR20, Appendix B, limits and

may also be used as an alternative method for calculating setpoints.

Setpoint Based on Cs-134

The following method applies to liquid releases via the discharge canal
when determining the alarm/trip setpoint for the Condensate Polisher
Liquid Waste Monitor (R-37) and the Steam Generator Blowdown Monitor
(R-19A, R-19B, and R-19C) during operational conditions when there is no
primary to secondary leaks. This methodology complies with Specification
3.9.1.1 of the RETS by satisfying the following equation:

c - The effluent concentration limit (Specification 3.9.1.1)
implementing 10 CFR 20 for the site in uCi/ml.

HBRODCM 2-1 Rev. 9
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c

$.3,%.4

where:

HBRODCM

The setpoint, in wCi/ml, of the radicactivity monitor
measuring the radioactivity concentration in the effluent line
prior to dilution and subsequent release; the setpoint
represents a value which, if exceeded, would result in
concentrations exceeding 10 times the limits of 10CFR20 in the

unrestricted area.
The waste effluent flow rate in gpm.

The dilution water flow rate in gpm.

Determine ¢ (the effluent monitor setpoint) in [uCi/ml] for each of

the dilution water flow rates.

where: ¢ = 7

9 x 1077 uCi/ml, the effluent concentration limit based on
10CFR20, Appendix B, for Cs-134.

Dilution water flow rate (gpm).
160,000 gpm from one circulating water pump!, Unit 2.
250,000 gpm from two circulating water pumps?, Unit 2.
400,000 gpm from three circulating water pumps?, Unit 2.
or
50,000 gpm from one circulating water pump?, Unit 1.
80,000 gpm from two circulating water pumps®, Unit 1.
The maximum acceptable discharge flow rate prior to dilution

(gpm) .
60 gpm for the Waste Disposal System Liquid Effluent Monitor®.

2-2 Rev. 9



United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

Page

14 of 172

2:2.3:3

CR

2.1.1.3

where:

Bkg

HBRODCM

- 160 gpm for each Steam Generator Blowdown Monitor.

- 130 gpm for each Steam Generator Blowdown Monitor while
draining a steam generator.

- 300 gpm for the Condensate Polisher Liquid Waste Monitor.

- 0.5, safety factor used as a conservatism to assure that the
radionuclide concentrations are less than the limits specified

in 10CFR20, Appendix B, at the point of discharge.

Determine CR (calculated monitor count rate in corrected counts per
minute {ccpm]) attributed to the radionuclides for each of the

dilution water flow rates.

- (e) (E)

- The applicable effluent monitor efficiency located in the
Plant Operating Manual, Volume 15, Curve Book. Use the
radioactivity concentration "c¢" to find CR.

Determine SP (the monitor alarm/trip setpoint including background

(epm] for each of the dilution water flow rates.

SP = (T,) (CR) + Bkg

- Fraction of the radiocactivity from the site that may be
released via the monitored pathway to ensure that the site
boundary limit is not exceeded due to simultaneous releases

from several pathways.

- .16 for each Steam Generator Blowdown Monitor (R-19A, R-19B,
and R-19C).
- .25 for th - idensate Polisher Liquid Waste (R-37).
- the monitor ba kground.
2-3 Rev. 9
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2.1.2 Setpoint Based on an Analysis of Liquid Prior to Discharge

The following method applies to liquid releases via the discharge
canal when determining the alarm setpoint for the Waste Disposal
System Liquid Effluent Monitor (R-18), the Steam Generator Blowdown
Monitors (R-19A, R-19B, and R-19C), and the Condensate Polisher
Liquid Waste Monitor (R-37) when an analysis of the activity of the
principal gamma emitters has been made prior to or during the

release.

2.4.2:1 Determine D,,q (the minimum acceptable dilution factor):

= D

Dioq rea.9 * Preq.ng

where:

Deog.s = required dilution factor for gamma-emitters.

Dreq.ng = required dilution factor for non-gamma-emitters
(Gross Alpha, H-3, Sr-89, Sr-90, and Fe-55).
ECLy = effluent concentration limit of nuclide i in uCi/ml.

HBRODCM 2-4 Rev. 9
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$.-3.8,

Cy - the concentration of nuclide i in uCi/ml.

S - 0.5, a safety factor used for conservatism to assure that the
radionuclide concentrations are less than the limits specified
in 10 CFR Part 20 Appendix B, at the point of discharge.

Rasax = The maximum ECL ratio limict.

2 Determine the maximum waste flow, Rowgex:

R (Fovais) (Fatioe)
Favail = Available dilution flow in gpm.
- 160,000 gpm from one circulating water pump’, Unit 2.
- 259,000 gpm from two circulating water pumps®, Unit 2.
- 400,000 gpm from three circulating water pumps®, Unit 2.
or
- 50,000 gpm from one circulating water pump?, Unit 1.
B 80,000 gpm from two circulating water pumps?, Unit 1.

Faltoc = Fraction of the radicactivity from the site that may be
released via the monitored pathway to ensure that the site
boundary limit is not exceeded due to simultaneous releases
from more than one pathway.

- 0.25 for the Waste Disposal System Liquid Effluent Monitor (R-
18).
- 0.16 for each of the Steam Generator Blowdown Monitor (R-19A,
R-19B or R-19C).
- 0.25 for the Condensate Polisher Liquid Waste (R-37).
Fovats * Fuaste
If it is determined that <1, the release cannot be
b (D og) (Fragte)
made .

Reevaluate the discharge flowrate prior to dilution ard/or dilution flow
rates.

1f l&z&L:Jﬂaﬁz > 1 , the release can be made.
(Dyeq) {Fuaste!

HBRODCM 2-5 Rev. 9
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$.3.2.3

lel Le

2.1.2.4

2:1.2.3

Bkg

HBRODCM

Determine the setpoint adjustment factor, Sg;

(("““) (FDVMI) ¢ ’m‘.) - D

F reg. 09
S“" - waste
D'.'l’
- Waste flow anticipated for this release (gpm).
- 60 gpm for the Waste Disposal System Liquid Effluent Monitor?.
- 160 gpm for each Steam Generator Blowdown Monitor.
- 130 gpm for each Steam Generator Blowdown Monitor while
draining a steam generator.
- 300 gpm for the Condensate Polisher Liquid Waste Monitor.

Determine S, monitor alarm setpoint in wCi/ml:

Spax (WCi/m1) = (S,4) (ECH)

- All gamma-emitting nuclides (uCi/ml).

Determine the monitor alarm setpoint (Sguzcpm) in CPM:

Seaxcpa * (Saas) (Eg) + Bkg

- The applicable effluent monitor efficiency based on Sg,, from
the efficiency curves located in the Plant Operating Manual,

Volume 15, Curve Bock.

- The monitor hackground in CPM.

2-6 Rev. 9
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HBRODCM

SECTION Z.1 REFERENCES

Carolina Power & Light Company Drawing Number G-190825. Using the
System Q-H Curve for Emergency Low Water Level.

Carolina Power & Light Company, Darlington County S.E. Plant.
1960-182 MW Installation, Unit 1. SYSTEM HEAD CURVES Unit 1

Circulating Water System Draining Quosig.

H.B. Robinson Electric Plant Unit 2, Updated Final Safety Analysis

Report.

2-10 Rev. 9
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2.2

2.2.1

where:

COMPLIANCE WITH 10CFR20 (LIQUIDS)

Liquid effluents from H.B. Robinson Unit 2 (HBR) will occur both
continuously and on a batch basis. The following sections discuss the

methodology which will be utilized by the HBR to show compliance with
10CFR20.

Continuous Releases

Steam generator blowdown may be a continuous release from HBR. During
release periods grab samples will be taken of steam generator blowdown and
analyzed for 1-131, fission, activation, and corrosion products as
outlined in Table 4.10-1 of the Technical Specification for HBR. These

samples are then composited at a rate using the following equation:

Vup = Vep [Va/Vt)

Vup = Volume to be replaced/updated (milliliters)

Vep = Volume of the composite (milliliters)

Va - Actual volume released from grab sample (gallons)

vt - Total waste volume (gallons) released to date, including

volume Va, within the compositing period.

Compliance with 10CFR20 during actual release is established through the
steam generator blowdown effluent monitor alarm setpoint. This setpoint
is based upon Cs-134 as noted in Section 2.1. However, if a continuous
release should occur in which the effluent monitor alarm setpoint is
exceeded, then actual compliance with 10CFR20 may be determined utilizing

the actual radionuclide mix and the following equation:

C‘ ¢ v‘
Ve

Conc, = (2.2-1)

HBRODCM 2-11 Rev. 9
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where:

2

- F

.

2

R

5 4

Conc; = Concentration of radionuclide "i" at the unrestricted area,
uCi/ml;

Cie - Concuatration of radionuclide "i" in the continuous release,
uCi/ml;

V. - Volume of continuous effluent released, gal;

Ve - Volume of dilution flow during release, gal.

Batch Releases

Batch releases will occur during normal operation. When this does occur
at HBR, a continuous release will usually be occurring at the same time.
However, during certain shutdown conditions, only batch releases may occur
at HBR. Therefore, both situations are treated here to provide the

methodology to show compliance with 10CFR20.

1 Prerelease

The radioactivity content of each batch release will be determined prior
to release in accordance with Table 4.10-1 of the technical specifications
for HBR. HBR will show compliance with 10CFR20 in the following manner:

For the case where only a batch release is to occur, the concentration of
the various radionuclides in the batch release, determined in accordance
with Table 4.10-1 of the technical specifications for HBR, is multiplied
by the ratio of the maximum release rate of the potential batch release to
the dilution flow rate to obtain the concentration at the unrestricted

area. This calculation is shown in the following equation:

. S Ry
Conc; m (2.2-2)

HBRODCM 2-12 Rev, 9
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wvhere:

where:

where:

Conc; = Concentration of radionuclide "i" at the unrestricted area,
uCi/ml;

Cip - Concentration of radionuclide "i" in the potential batch
release, uCi/ml;

Ry - Release rate of the potential batch release, gpm;

D¢, - The dilution flow rate based upon the number of circulating
water pumps in service during the release, gpm.

% - Fraction of dilution flow allocated to this release.

The concentration in the unrestricted area is compared to the con-
centrations in Appendix B, Table II, Column 2, of 10CFR20. Before release
may occur, the mixture of radionuclides released must be of such

concentration that Equation 2.2-3 is met.

L, (Conc,/EC)) s 1 (2.2-3)

EC, - Effluent Concentration Limit of radionuclide "i" from Appendix
B, Table 11, Column 2 of 10CFR20, wCi/ml.

For those cases where batch releases may be occurring at the same time

that continuous releases are occurring, the concentration in the

unrestricted area will be calculated by the following equation:

Cip Rp * Cic R,

Conc,; = D, ¥ T, (2.2-4)

R, - Maximum continuous liquid effluent release rate, gpm.

ETy = Summation of allocation fractions for these concurrent
releases

HBRODCM 2-13 Rev. 9
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The mixture of radionuclider released must be of such concentrations that

Equation 2.2-3 must be met,

| For HBR, the liquid radwaste e¢ffluent line discharges to the circulating
water system. Therefore, the dilution flow rate (D) is a function of the
number of circulating water pumps operating. Unit 2 of the H.B. Robinson
Steam Electric Plant has three circulating water pumps. Pump curves show
thet with three pumps operating, the circulating water flow is 400,000
gpm, with two pumps--250,000 gpm, and with one pump--160,000 gpm. Unit 1
of the H.B. Robinsen Steam Electric Plant has two circulating water pumps.
The circulating water flow is 50,000 gpm with one pump ard 80,000 gpm with
two pum~s, At least one circulating water pump must be operating during

any liqu.d waste discharge.

Batch releases from the HBR liquid radwaste system may occur from the
waste condensate tanks, the monitor tanks, and the steam generators
(during drainage). Continuous release may occur from Steam Generator
Blowdown and the Condensate Polisher Liquid Waste. The maximum
administrative release rate (R,) is 160 gpm for each of the steam gener-
ators, 60 gpm from the monitor and waste condensate tanks, and 300 gpm for
the Condensate Polisher Liquid Wastes, and 130 for each of the steam

generators during drainage.
g B S Postrelease

The Steam Generation Blowdown Monitor (R-1%A, R-19B, and R-19C), the Waste
Disposal System Liquid Monitor (R-18), and the Condensate Polisher Liquid
Waste Monitor (R-37) setpoint will each be limited to 50 percent of the
10CFR20 limits. These setpoints will ensure that 10CFR20 limits are met.
However, because they are based upon a given mix, the possibility exists
that the alarm trip setpoints may be exceeded, while 10CFR20 limits are
not exceeded. The following methodology is provided to determine whether

actual releases exceeded 10CFR20 limicts.

2-14 Rev. 9
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where:

where:

The concentration of each radionuclide in the unrestricted area following
release from a batch tank will be calculated in the following manneOr:

For the case where only batch releases are occurring, the total activity
of radionuclide "i" released is divided by the actual dilution flow to
obtain the concentration in the unrestricted area. This calculation is

shown in the following equation:

Concy, = T (2.2-5)
Vied

Conc;, = The concentration of radionuclide "i" at the

unrestricted area during release k, wCi/ml;
Ciap = Concentration of radionuclide "i" in the batch release k,

uCi/ml;
Vo - Volume of batch release k, gal;
Vid - Actual volume of dilution flow during release k, gal.

To show compliance with 10CFR20, the following relationship must hold:

I, (Concy,/EBC)) s1 (2.2-6)

The actual dilution volume during release k (V,4) is calculated by the

following equation:

V“ - 60 z,, (Dl’) :, (2-2'7)
60 - Conversion factor, min/hr;
ty - Duration of release k, hr;

HBRODCM 2-15 Rev. 9
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where:

- X

o

3.3

D¢, -~ Dilution flow rate from circulating water pumps during release
k, gpm.

The circulating water pump flow rates were given in Section 2.2.2.1 above.

For the case where a batch release is occurring at the same time that a
continuous release is occurring, the compliance with 10CFR20 limits may be

determined by the following equation:

COnCu . Cl.b v» » Cu" Vl“ (2.2’8)
Ve
Cixe = Concentration of radionuclide "i" in continuous releases
during release period k, wCi/ml;
Ve - Volume of continuous release during period k, gal.

Calculated concentrations are to be compared to the concentration in
Appendix B, Table II, Column 2, of 10CFR20.

COMPLIANCE WITH 10CFR30

Cumulation of Doses

The dose contribution from the release of liquid effluents will be
calculated once per month, and a cumulative summation of these total body
and any organ doses should be maintained for each calendar quarter. The
dose contribution for all batch releases will be calculated using the

following equation:

Dp *E, L, Ay tp Crip Fi (2.3-1)
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where:
Dvl

Cixp

The cumulative dose commitment to the total body or any

organ r, from batch liquid effluents, mrer;

The length of time of batch release k over which Cyy and Fyp

are averaged for each batch liquid release, hours;

The average concentration of radionuclide "i" in undiluted

batch liquid effluent during batch release k, wCi/ml;

The site-related ingestion dose commitment factor to the total
body .r any organ r for each identified principal gamma and

beta emitter, mrem/hr per uCi/ml;

The near-field average dilution factor for Cy, during any
batch ligquid effluent release k. Defined as the racio of the
volume of undiluted liquid waste released to the product of
the dilution volume from the site discharge structure to
unrestricted receiving waters times 1.0. (1.0 is the site-
specific applicable factor for the mixing effect of the HBR

discharge structure as defined in NUREG-0133, October 1978).

Vip
Vg x1.0

Where V,, and V,4 are as defined in Equation 2.2-5.

The dose factor A,, was calculated for an adult for each isotope using the

following equation:

Agy

where:

HBRODCM

1.14 x 10° (21BF,) DF,, (2.3-2)

5« 10 £C1 yml . 1yr
1.14 x 10% = 10 %xn ‘r"m‘h;
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21 - Adult fish consumption rate from Table E-5 of Regulatory Guide
1.109, Revision 1, kg/yr:
BF, - Bioaccumulation factor for radionuclide "i" in fish from Table
A-1 of Regulatory Guide 1.109, Revision 1, pCi/kg per pCi/l;
DF,, = Dose conversion factor for radionuclide "i" for adults for a

where:

particular organ r from Table E-11 of Regulatory Guide 1.108,
Revision 1, mrem/pCi.

The potable water pathway does not exist either within Lake Robinson or
downstream of the Lake Robinson dam. Therefore, the potable water term
was excluded from the calculation of A,, values. Table 2.3-1 presents A,

values for an adult at HBR.

As noted in Section 2.2.2, steam generator blowdown is continuously
released from HBR. The dose from continuous releases will be calculated

using the following equation:

Dy = Zy Ly Ay e Cuie Fie (2.3-3)

. P - The cumulative dose commitment to the total body or any

organ r, from liquid effluents for continuous releases, mrem;

txe - The length of time of continuous release period k over which
Cixe and F,. are averaged for all continuous liquid releases,

hours;

Cige = The average concentration of radionuclide "i" in undiluted
14,0id effluent during continuous release period k from any

continuous liquid release, uCi/ml;

HBRODCM 2-18 Rev. 9



United States Nuclear Regulatory Commission
Enclosure 2 to Seria© RNP-RA/95-0159
Page 30 of 172

Foe = The near-field average dilution factor for Cy,, during contin-
uous liquid effluent release k. Defined as the ratin of the
volume of undiluted liquid waste released to the product of
the dilution volume from the site discharge structure to
unrestricted receiving water times 1.0. (1.0 is the site-
specific applicable factor for the mixing effect of the HBR
discharge structure as defined in NUREG-0133, October 1978).

v,
P aptnesiniligsins
ke Yo x1.0

Where V,. and V,q are, as defined in Equations 2.2-8 and 2.2-5

respectively, only now distinguished for continuous releases.

The sum of the cumulative dose from all batch and continuous releases for
a quarter are compared to one half the design objectives for total body
and any organ. The sum of the cumulative doses from all batch and
continuous releases for a calendar year are compared to the design
objective doses. The following relationships should hold for HBR to show
compliance with Technical Specification 3.9.2.1 of the technical
specifications for H.B. Robinson Unit 2.

For the calends#1 quarter,
D, € 1.5 mrem total body (2.3-4)

D,

A

5 mrem any organ (2.3-5)

For the calendar year,

D, € 3 mrem total body (2.3-6)

Dr € 10 mrem any organ (2.3-7)
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where:

2.3.2

where:

D, - Cumulative total dose to any organ r or the total body from
continuous and batch releases, mrem;

- Dyp + D,.

The quarterly limits given abeve represent one half the annual design
objective of Section II1.A of Appendix I of 10CFR50. If any of the limits
in Expressions 2.3-4 through 2.3-7 are exceeded, a special report pursuant
to Technical Specification 6.9.3.2 must be filed with the NRC. This
report complies with Section IV.A, of Appendix I of 10CRF50.

Projection of Doses

Doses resulting from the release of liquid effluents will be projected
once per 31 days. These projections will include a safety margin, based
upon expected operational conditions, which will take into consideration

both planned and unplanned releases.

Projected dose will be calculated as follows:

Pn-ll-—‘-(g%-;-g‘-’-’- + M 2.3-8)
PD - projected doses in mrem.
DA - dose accumulated during current quarter in mrem.
DB - projected dose from this release.
TE - time elapsed in quarter in days.
M - safety margin in mrem.

If the projected doses exceed 0.2 mrem to the whole body or 0.6 mrem to
any corgan when averaged over a calendar quarter, the liquid radwaste
equipment will be operated to reduce the radicactive materials in the
liquid effluent.
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TABLE 2.3-1
A,, VALUES for the ADULT for the H.B. ROBINSON STEAM ELECTRIC PLANT

(mrem/hr per wCi/sl)

Nuclide Bone Liver  T.Body Thyroid  Kidney = lLung = GI-LLI = Skin

H-3 0
F-18 2
NA-24 1
CR-51 2
MN-54 7
MN-56 4
FE-55 6
FE-59 1
C0-57 1
C0-58 2
C0-60 1
NI-65 1
CU-64 3
ZN-65 2
BR-82 1
BR-83 2
BR-84 1
RB-86 4,
RB-88 1
RB-89 6
SR-89 2
SR-90 5
SR-91 7
SR-92 3
Y-91M 5
Y-91 8
Y-92 1
Y-93 4
ZR-95 1
ZR-97 1
NB-95 4
NB-97 9
MO-99 2
TC-99M 1.
TC-101 1.

HBRODCM

.00E+00
.30E-02
.35E+02
.51E-01
L45E+01
.86E-02
.59E+02
.04E+03
.01E+01
.04E+01
.16E+03
.88E-01
.26E-02
.32E+04
.15E+00
.62E-04
L09E-02

83E-01

.78E-03
.61E-03
. 19E+04
LG45E+05
L09E+01
.76E-01
.39E-03
.41E+00
.02E-02
.08E-02
.34E+01
.64E-01
.46E+02
L47E-03
.15E-01

0SE-02
09E-03

o 00 W N O WU PO 00N NN W NN PN SN~ DN

.27E-01
.13E-02
L35E402
.51E-01
L4SE+03
.23E-01
.5SSE+02
L42E+03
.89E+01
.09E+02
.G41E+03
.83K.02
.73E+00
.37E+04
.15E+00
.62E-04
.09E-02
. 75E+04
.78E-03
.61E-03
.16E-03
.00E+00
,16E-01
.18E-02
.39E-03
.77E-02
.70E-03
.86E-03
.32E+01
.60E-01
.S1E+02
AT7E-03
.06E+01
.15E-02
.09E-03

O 9= b e = O RN OO P W W N RS WO N 0 N

>

w

.27E-01
.15E-02
.35E+02
L49E+00
.09E+02
.94E-02
.06E+02
.38E+02
L49E+01
.19E+02
.72E+03
.62E-02
. 30E+00
.33E+04
L42E+03
.87E-02
.09E-02
. S4E+04
.78E-03
.61E-03
.27E+02
. 34E+05
.98E+00
.62E-02
.39E-03
.81E-01
.72E-03
.07E-02
.32E+01
.60E-01
.39E+02
.4L7E-03
.55E+01
.01E-02

1.09E-03

L27E-01
.13E-02
.35E+02
.94E-01
L45E+01
.86E-02
.00E+00
L7501
.01E+01
.04E+01
.16E+03
,60E-02
.26E-02
.02E+01
.15E+00
.62E-04
.09E-02
.83E-01
.78E-03
.61E-03
.16E-03
.00E+00
.16E-01
.18E-02
.39E-03
.77E-02
.70E-03
.86E-03
.32E+01
.59E-01
.35E+00
4L7E-03
.15E-01
.90E-03
.09E-03

= O N O N O O ULWD R O RN R W N~ O P NY NN

2-22
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.27E-01
.13E-02
.35E+02
.25E-01
,38E+03
.69E-01
.00E+00
.47E+01
.01E+01
.04E+01
.16E+03
,60E-02
.83E+00
.93E+04
.15E+00
.62E-04
.09E-02
.83E-01
.78E-03
.61E-03
.16E-03
.00E+00
.16E-01
.18E-02
.39E-03
.77E-02
.70E-03
.86E-03
.33E+01
.61E-01
LI9E+02
.47E-03
.82E+02
.40E-02
.09E-03

OECRN WO SN O O WD PO RN R W NN P N RN

.27E-01
.13E-02
.35E+02
.90E+00
45E+01
.86E-02
. S4E+02
.88E+02
.01E+01
.04E+01
.16E+03
.60E-02
.26E-02
,02E+01
.15E+00
,62E-04
.09E-02
.83E-01
.78E-03
.61E-03
.16E 03
.00E+00
.16E-01
.18E-02
.39E-03
.77E-02
.70E-03
.86E-03
.32E+01
.59E-01
.35E+00
.47E-03
.15E-01
.07E-02
.09E-03

OO O WA WO S WO W WO W R R WL L U 00N WU W R RS R

.27E-01
.13E-02
.3SE+02
.13E+02
.35E+04
.60E+00
.61E+02
.Q4E+03
.G1E+02
.81E+03
.98E+03
.83E-01
.30E+02
.BLE+04
L638403
.56E-02
.09E-02
.92E+04
.78E-03
.61E-03
.51E+03
.58E+04
.37E+02
,66E+00
.39E-03
.60E+03
.09E+00
.82E+02
.S55E+02
,11E+C2
.LBE+06
.29E-02
.86E+02
L4.E-01
.09E-03
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.27E-01
.51E-02
L45E-01
.96E-01
. 74E+01
.74E-02
.00E+Q0
.72E+01
.11E+01
.39E+01
.36E+03
.86E-02
.70E-02
.62E+01
.33E+00
.81E-04
.27E-02
.52E-01
.03E-03
.93E-03
.35E-03
.00E+00
.35E-01
. 64E-02
.24E-03
L49E-02
.15E-02
.35E-02
.53E+01
.85E-01
.65E+00
.11E-02
,49E-01
.13E-02
.22E-03




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159
Page 34 of 172

TABLE 2.3-1 (continued)

Muclide Bone = Liver  T.Body  Thyroid  Kidney  lung = GI-LLI = Skin

RU-103
RU-105
RU-106
AG-110M
SN-113
§B-124
$B-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
I-134
I-135
Cs-1346
€8-136
Ccs-137
Cs-138
BA-139
BA-140
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
W-187
NP-239

1
&
8
1
2
3
1
1
1
9
1
1
7
2
2
1
- &
2
3
1
5
1
2
1
4
7
1
4
9
|
T
1.

L02E+01
.29E-02
.85E+01
.B6E+02
.00E+03
.8BE+01
. 30E+02
.08E+04
LGL3E-03
. S4E+02
.95E+03
.38E+02
.23E-02
.31E+01
.4O0E-02
.42E+00

98E+05

.96E+04
.83E+05
.93E-02
.70E-03
.86E+02
.41E-03
.13E+00
.09E-02
.S7E-01
.27E-01
.91E+00
.87E-05

33E+01
48E+02
13E-01

HBRODCM
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.82E+00
. 42E-02
.27E+01
.86E+02
.80F+01
.23E+01
. 26E+02
.03E+03
.42E-03
.67E+02
.26E+03
.97E+02
.11E-02
.01E+01
.LOE-02
.50E+00
.10E+05
.17E+05
.23E+05
.93E-02
.69E-03
.34E+00
.41E-03
.08E+00
.09E-02
,S0E-01
.89E+00
.23E+00
,87E-05
.Q6E+01
.23E+02
.41E-02

W & O W N R R U W0 W R N P W e e W e G W S

. 70E+00
.77E-02
.10E+01
.85E+02
.90E+03
.48E+01
.27E+02
.71E+03
L42E-03
,89E+02
.19E+03
.13E+02
.19E-02
.23E+01
.4OE-02
. 38E+00
.80E+05
L42E+04
.43E+05
.93E-02
.69E-03
.32E+01
.41F-03
.0SE+00
.09E-02
.37E-01
.25E-01
.80E+00
.87E-05
.09E+01
.32E+01
.31E-02

,82E+00
.42E-02
.27E+01
.85E+02
.80E+01
,22E+01
. 26E+02
.71E+03
.42E-03
.39E+02
.40E+03
AGE+04
.61E-01
.87E+03
.LOE-02
L22E+02
,69E+02
.12E+00
.55E+02
.93E-02
.69E-03
.10E+00
,41E-03
.03E+00
.09E-02
.35E-01
L24E-01
. 74E+00
.87E-05
.06E+01
.26E-01
.20E-02

\ONF‘\DMHN&HNP‘U\P—‘UOMNNUMO\HNMMFUNHNUU
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L25E+01
L47E-01
.S0E+02
.86E+02
.75E+01
.22E+01
.26E+02
.51E+04
L49E-03
.72E+03
. 22E+04
.38E+02
.95E-02
.98E+01
.4OE-02
. 54E+00
.30E+05
.51E+04
. 78E+05
.93E-02
.69E-03
. 18E+00
.41E-03
.03E+00
.09E-02
.42E-01
.25E-01
.03E+00
.87E-05
.06E+01
.26E-01
.85E-02

82E+00
42E-02
27E+01
85E+02
66E-01

5
3
2
1
7
3.73E+01
1.29E+02
1.06E+00
1.41E-03
4.32E-01
2.28E-01
$.25E-01
6.70E-02
1.32E-01
2.40E-02
1.
7
8
5
1
5
1
2
1
4
7
1
3
9
1
1
9

36E-01

.66E+04
.93E+03
.9SE+04
.93E-02
.69E-03
. 24E+00
.41E-03
.03E+00
.09E-02
.35E-01
L24E-01
. 74E+00
.87E-05
.06E+01
.26E-01

20E-02

£ £ N O WOV E W WYL R WN WO MU D WA WL B LWk

.15E+02
. 36E+00
,28E+03
.17E+02
. S0E+04
,21E+02
.73E+02
LGLE+O4
.42E-03
.63E+04
. 98E+04
L27E+01
.96E-02
.60E+01
.4O0E-02
.94E+00
.28E+04
.33E+04
.07E+04
.93E-02
.70E-03
.81E+02
,41E-03
.67E+03
.16E-02
.75E+01
.62E+01
.98E+02
.87E-05
.12E+02
.04E+04
,29E+02
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. 79E+00
.88E-02
.72E+01
. 16E+02
.19E+00
, 7LE+Q1
.42E+02
. 24E+CO
.67E-03
.09E-01
.68E-01
. 12E+00
.88E-02
.60E-01
.85E-02
.59E-01
.30E+02
. 20E+00
L4T7E+02
.21E-02
.41E-03
.26E+00
.75E-03
.17E+00
.90E-02
.28E-01
L&1E-01
. 32E+00
.13E-04
.S50E+01
.47E-01
.C6E-01




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

Page 35 of 172
(Left blank intentionally).

HBRODCM 2-24 Rev. 9



United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

Page 36 of 172

3.0

3.1

3.1.1

GASEOUS EFFLUENTS
MONITOR ALARM SETPOINT DETERMINATION

This methodology determines the monitor alarm setpoint if the dose rate in
the unrestricted areas due to radionoble gases in the gaseous effluent
released from the site to areas at and beyond the site boundary exceeds
500 mrem/year to the whole body or exceeds 3000 mrem/year to the skin

nsing a conservative mix (GALE Code).

The methodology described in Section 3.1.2 provides an alternative means

to determine monitor alarm setpoints when an analysis is performed prior

to release.

Setpoint Based on Conservative Radiopuclide Mix (Ground and Mixed Mode
Releases

Releases through the steam generator flash tank vent can only occur
through this vent when significant primary-to-secondary leakage exists
within the steam generators and the blowdown is not going through heat
recovary. Detection of primary-to-secondary leakage is accomplished most
effectively by continuously monitoring the condenser vacuum pump vent (R-
15). Steam generator blowdown is continuously monitored by R-19A, R-19B,
and R-19C as a liquid pathway. The condenser vacuum pump vent discharges
via plant vent which is monitored by R-14.

The following method applies to gaseous releases via the plant vent when
determining the high-alarm setpoint for the plant vent gas monitor (R-14C)
and the Fuel Handling Basement Exhaust Monitor (R-20), using the GALE code
during the following operational conditions:

» Continuous release via the plant vent (R-14C).

. Continuous release via the Fuel Handling Basement Exhaust (R-20).

HBRODCM 3-1 Rev. ¢
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3.1.1

3.1.1.

| Determine the "mix" (noble gas radionuclides and composition) of the

gaseous effluent,

Determine §,, the fraction of the total noble gas radioactivity in the
gaseous effluent comprised by noble gas radionuclide "i," for each
individual noble gas radionuclide in the gaseous effluent or use the §i
from Table 3.1-1 when using GALE Code.

A
S, * (3.1-1)
Ty
A, - The radioactivity of noble gas radionuclide "i" in the gaseous

effluent from Tuble 3.1-1.

2 Determine the Q, the maximum acceptable total release rate
(uCi/sec] of all noble gas radionuclides in the gaseous effluent
based upon the whole body exposure limit of 500 mrem/year by:

500
. 3.1-2
O (X70) T, K,S, : ‘

(X7Q) The highest calculated annual average relative dispersion

factor for any area at or beyond the unrestricted area

boundary for all sectors (sec/m’).

- 8.1 E-5 sec/m’ (Continuous Ground Release) from Table A-1,

Appendix A.

- 9.9 E-7 sec/m’ (Mixed Mode Release) from Table A-10, Appendix
A.

K, - The total whole body dose factor due to gamma emissions from
noble gas radionuclide "i" (mrem/yr/ uCi/m®) from Table 3.1-2.
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3.1.1.3 Determine Q,, the maximum acceptable release rate [uCi/sec] of all
gas radionuclides in the gaseous effluent based upon the skin ex-
posure limit of 3000 mrem/yr by:
3000
[ J— (3.1'3)
O (X70) T, [(L, + 1.1 M) S,]
Ly + 1.1M;, = The total skin dose factor due to emissions from noble
gas radionuclide "i" (mrem/yr/uCi/m’) from Table 3.1-2.
> T N B9 Determine C,, the maximum acceptable total radiocactivity concentra-
tion [uCi/cc] of all noble gas radionuclides in the gaseous
effluent,
g o 22200 (1) (s (3.1-4)

NOTE: Use the lower of the Q, values obtained in Sections 3.1.1.2
and 3.1.1.3. This will protect both the skin and total body
from being exposed to the limit.

where:
Te - Fraction of the vadiocactivity from the site that may be

released via the monitored pathway to ensure that the site
boundary limit is not exceeded due to simultaneous releases
from several pathways.

- (.92 for Plant Vent Gas Monitor (R-141).

- 0.05 for the Fuel Handling Basement Exhaust Monitor (R-20).

HBRODCM 3-3 Rev. 9



United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

Page 39 of 172
F - The maximum acceptable effluent flow rate at the point of
release (cfm).
- 60.600 cfm for plant vent.
- 10,200 cfm for the fuel-handling building.
2.12 E-3 - Unit conversion constant to convert uCi/sec/cfm to uCi/cc.
[ 8ec - £e?,
min - ¢c
SF - An engineering factor used to provide a margin of safety for
cumulated measurement uncertainties. = 0.5
3.1.1.9 Determine CR, the calculated monitor count rate above background at-
tributed to the noble gas radionuclides [cpm], by:
CR = (Cu) (Eq) (3.1-5)
where .
Ey - Obtained from the applicable effluent monitor efficiency curve
located in the Plant Operating Manual, Volume 15, Curve Book.
Use the radioactivity concentration "C," to find CR.
2:1.1.8% Determine the HSP, the monitor high-alarm setpoint including back-

ground [cpm], by:

HSF = CR + background (3.1-6)
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3.1.2 Setpoint Based on Sample Analysis Prior to Release

The following method applies to gaseous releases when determining the

high-alarm setpoint with prior sample analyeis and using the maximum
acceptable effluent flow rate at the point of release. The method applies

to the following conditions.

Batch Releases

. Containment purge.”
- Containment pressure relief.
. Waste gas decay tanks.

Continuous Releases

. Plant vent.

. Fuel h: 1ling basement exhaust.

- Environmental and Radiation Control Building Hood Exhaust.

® Containment purge.

. Radwaste Building exhaust vent.

: Batch containment purge is considered as 1 volume of containment air
removed.

HBRODCM 3-5 Rev, 9



United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

Page 41 of 172
3.3.24

HBRODCM

Deteraine R,, the noble gas release rate [uCi/sec| for radionuclide

472 (C,) (F). (3.1-7)

A conversion factor to convert cfm to cc/sec.

The radicactivity concentration of noble gas radionuclide "i"
from analysis of gaseous effluent (uCi/cc) from the Plant Vent
(stack), Fuel Handling Basement Exhaust, Environmental &
Radiation Control (E&RC) Building Hood Exhaust, Radwaste
Building Exhaust Vent and the Conta’ went Vecsel when R-12 is
sampling from the Containment. If there are no isotopes
identified in the saswple, the EC for Xe-133 may be used as an

actual value for the purpose of the setpoint calculation.

Containment Purge--

(uCi/cc, from analysis of Containment Vent)(0.366) + (uCi/cc,
from analysis of Plant Vent) (0.634)

Contszinment Pressure Relief--

(uCi/ce, from analysis of Containment Vent)(0.040) +
(uCi/cc, from analysis of Plant Vent) (0.960)

Waste Gas Decay Tanks--

(uCi/cc, from analysis of WGDT) (0.0016) +
(uCi/cc; from analysis of Plant Vent) (0.9984)
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0.366

0.634

0.040

0.960

0.0016

0.9984

0.0010

0.633

0.366

HBRODCM

Dilution correction factor for
C.V. Purge

Dilution correct_.on factor for
Plant Vent during C.V. Purge

Dilution correction factor for
C.V., Pressure Relief

Dilution correction factor for
Plant Vent during C.V. Pressure
Relief

Dilution correction tactor for
Waste Gas Decay Tank

Dilution correction factor for
Plant Vent during WGDT Release

Dilution correctior. factor fecr
Waste Gas Decay Tank during a
Continuous C.V. Purge and Plant
Vent Release

Dilution correction factor for
Plant Vent during a Continuous
C.V. Purge and Plant Vent
Release

Dilution correction factor for
Continuous C.V. Purge during
WGDT Release

3-7

Waste Cas Decay Tanks during Containment Purge--
(uCi/ce, from analysis of WGDT) (0.0010) +
(uCi/ec, from analysis of Plant Vent) (0.633) +
(uCi/ce, from analysis of C.V.) (0.366)

35,000 CFM

(60,600 + 35,000) CFM

60,600 CrM

(60,600 + 35,000) CFM

2500° CFM

(60,600 + 2500°) CFM

60,600 CFM

(60,600 + 2500%) CFM

100 CFM

(60,600 + 100) CFM

60,600 CFM

(60,600 « 100) CFM

100 CFM

(60,600 + 35,000 + 100) CFM

60,600 CFM

(60,600 + 35,000 + 100) CFM

35,000 CFM

(60,600 +« 35,000 + 100) CFM
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F

The maximum acceptable effluent flow rate at the point of

release (CFM)

60,600 CPMM for

10,200

11,500

15,000

95,600

63,100

60,700

oM

CFM for

CPM

CMM

CMM

CMM

for

for

for

for

for

the

the

the

the

the

the

the

plant vent

fuel handling basement exhaust

E&RC building hood exhaust

Radwsste Building exhaust vent

containment vessel purge plus plant vent

containment vessel pressure relief

waste gas decay tank

95,700 CFM for the waste gas decay tank during a continuous

containment vessel

purge

15,000 CFM for containment vessel purge or continuous release

2500 CFM for containment vessel pressure relief releases

*2500 CFM--Refe. to Appendix B.4 for additional information

HBRODCM
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2.3:2.2

DRy

HBRODCM

Determine the monitor alarm setpoint based on total body and skin

dose rate:

Determine dose rate for total body (mrem/yr).

(X/Q) Z, K, R, (3.1-8)

The highest calculated annual average relative dispersion
factor for any area at or beyond the unrestricted area

boundary for all sectors (sec/m’) from Appendix A.

8.1 E-5 sec/m’ (continuous ground release) from Table A-1,

Appendix A. To be conservative this can be used for all

releases.

9.9 E-7 sec/m’ (continuous mixed wode release) from Table A-

10, Appendix A, only with upper wind speeds of < 9 mph.

5.1 E-5 sec/m® (batch ground release) from Table A-7, Appendix
A.

2.9 E-6 sec/m’ (batch mixed mode release) from Table A-16,
Appendix A.

The total whole body dose factor due to gamma emissions from

noble gas radionuclide "i" (mrem/yr/uCi/m®) from Table 3.1-2.

Determine dose rate for skin (mrem/yr).

X/QE (L, +1.1M)R (3.1-9)
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vhere:
‘ Ly +1.1 M = The total skin dose factor for noble gas emission "i"
radionuclide (mrem/yr/uCi/m®) from Table 3.1-2
e. Determine the noble gas emission Projected Dose Rate Ratio (PDRR)
for Total Body and Skin.
. DRpy .
PDRRzy * <50 (3.1-10)
. DRgemw .
PDRRgkzw * —5500 (3.1-11)
500 = The allowable total body dose rate due to noble gas gamma
emissions in mrem/yr.
3000 = The allowable skin dose rate due to noble gas beta emissions
in mrem/yr.
d. Determine the maximum monitor setpoint concentration (uCi/cc) for

total body and skin.

(L,c1)

m (8P) (T,) {3.1-13)

Maximum Monitor Total Body Setpeint =

(3,01
(PDRR gry)

Maximum Monitor Skin Setpoint = (/M (T, (3.1-13)
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where:

SF

St

HBRODCM

An engineering factor used to provide a margin of safety for

cumulative uncertainties of measurements.

Fraction of the radioactivity from the site that may be
released via the menitored pathway to ensure that the site

boundary limit is not exceeded due to simultaneous releases

from several pathways.

0.92 for the Plant Vent Gas Monitor (R-14C).

0.05 for the Fuel Handling Basement Exhaust Monitor (R-20).
0.01 for other potential release points.

0.01 for the E&RC Building Hood Exhaust Monitor (R-22).

0.01 for the Radwaste Building exhaust vent Monitor
(R-23).

0.91 for C.V. releases via R-11 and R-12
[This indicates 0.81 of 10CFR20 limits for Containment
releases and is also monitored by R-14C. 0.92 = 0.81 + 0.11

(Normal Plant Releases)]

Determine the maximum monitor setpoint (CPM) for total body (S5;) and
skin (S,).

(Maximum total body setpoint in uCi/cc) (monitor efficiency)
+ Bkg (3.1-14)
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8, - (Maximum skin setpoint in uCi/cc) (monitor efficiency) + Bkg
(3.1-15)
Monitor efficiency - Obtained from the applicable effluent
monitor efficiency curve located in the
Plant Operating Manual, Volume 15, Curve
Book. Use the radioactivity concentration

(uCi/ce) to find (CPM).

Bkg - The monitor background.

- A Determine the uctual gaseous monitor setpoint:

The setpoints that were determined based on the dose rate limits to
the total body (S,) and to the skin (S,) are compared and the lesser

value is used as the actual setpoint.

HBRODCM 3-12 Rev. 9
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TABLE 3.1-1
GASEOUS SOUECE YERMS'
Condenser Vacuum Containment Purge
Plant Vent Release’ Pump Vent' or Prassure Relief Gas Decay Tanks'
Radionuclide A (Ci/yr) 8, A (Ci/yr) 8§, A (Ci/yr) S, A (Ci/yr) S
Kr-85m 2.0E0 5.26E-2 1.0E0 4.35E-2 0.00 0.00 0.00 0.70
Kr-85 0.00 0.00 0.00 0.00 0.00 0.00 1.6E2 8. 00E-1
Kr-87 1.0E0 2.83E-2 0.00 0.00 0.00 0.00 0.00 0.00
Kr-88 3.0E0 7.88E-2 2.0E0 8.70E-2 1.0E0 2.90E-3 0.00 0.00
Xe-13lm .00 0.00 0.00 0.00 1.0E0 2.90E-3 9.0E0 4. 50E-2
Xeo-130m 0.00 0.90 0.00 0.00 4 OFE0 1.16E-2 0.00 0.00
Xe-1233 2.8E1 7 378-1 1.8E+) 7.83E-1 3.182 8. 989E-1 3.1¢1 1,888-1
Xe-135% 4 VE0 1.05E-1 2.0E0 8.70E-2 4 OE0 1.16E-2 0.00 0.00
Ar-al 0.00 0.00 0.00 0.00 2.581 7.258-2 0.00 0.00
TOTAL 3.8E1 2.3E1 3.45E2 2.0E2

*Source terms are based upon GALE Code (not actual releases) from the
evaluation of H.B. Robinson Unit 2 to demonstrate conformance to the design objectives
of 10CFR50, Appendix I, Table 2-4. These values are only for routine releases and not

for a complete inventory of gases in ar emergency.

These values are used to determine the monitor alarm setpoints for the
Plant Vent Gas Monitor (Kk-14C).

“These values are used to determine the monitor alarm setpoint for the
Condenser Vacuum Pump Vent Monitor (R-15). K-15 is a process monitor and its effluents
are monitored by R-14A, R-14B and R-14C. This column is intentionally left for

reference.

'These values are used to determine the monitor alarm setpoint for the Fuel
Handling Basement Exhaust Monitor (R-20).
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Radionuclide

Kr-83m
Ki-85m
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Xe-131lm
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Xe-139
Ar-41

‘Regulatory Guide 1.109, October 1977, Table B-1, times (1.0 Eé pCi/uCi).

HBRODCK

TABLE 3.1-2

DOSE FACTORS AND CONSTANTS"

Total Whole Body
Dose Factor

(mrem/yr/uCi/m®)

(Ky)

0 © 0 F W R RN WO O e W e e g

.56E-2
.17E3
.61E1
.92E3
LTEL
.66E4
.56E4
.15E1
.51E2
.94E2
.12E3
.81E3
JG2ES
.83E3
.00
.B4E3

3-14

Total Skin

Dose Factor
(L + 1.1 M)
(mrem/yr/uCi/m?®)

L = T PR AT - U T N R I SR G S Y

.12E1
.81E3
.36E3
.65E4
.91E4
.91E4
.52E4
.4BE2
.35E3
.94E2
.41E3
.97E3
.39E4
LL3E4L
.00

. 29E4
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3.2

3.2.1

COMPLIANCE WITH 10CFR20 (GASEOUS)

Noble Gases

The gaseous effluent monitors setpoints are utilized to show compliance
with 10CFR20 for noble gases. However, because they are based upon &
conservative mix of radionuclides, the possibility exists that the
setpoints could be exceeded and yet 10CFR20 limits may actually be met.
Therefore, the following methodology has been provided in the event that
if the alarm trip setp.ints are exceeded, a determination may be made as

to whether the actual releases have exceeded 10CFR20.

The dose rate in unrestricted areas resulting from noble gas effluents is
limited to 500 mrem/year to the total body and 3000 mrem/year to the skin.
Based upon NUREG 0133, the following are used to show compliance with
10CFR20.

L,k [ (X7TD), Q0+ (X7TD), O,,) s 500 mrem/yr (3.2-1)

L, (Ly+ 1.1 M) [ X700 + (X7D) ,0.,]) s 3000 mrem/yr (3.2-2)

(X/Q), - Annual average relative dilution for plant vent releases
at the site boundary, sec/m’.
- From Table A-1 for ground level releases used for
additional conservatism.
- From Table A-10 for mixed mode releases.
(¥/9), - Annual average relative dilution for the Fuel Handling

Basement Exhaust, the Environmental and Radiation
Control Building Exhaust, and Radwaste Building Exhaust

releases at the site boundary, sec/m’.

- From Table A-1 for ground level releases.
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K, - The total body dose factor due to gamma emissions for noble
gas radionuclide "i," mrem/year per uCi/m®.

| - The skin dose factor due to beta emissions for noble gas
radionuclide "i,” mrem/year per uCi/m’.

M - The air dose factor due to gamma emissions for noble gas
radionuclide "i," mrad/year per uCi/m’.

1.1 = The ratio of the tissue to air absorption coefficients over
the energy range of the photon of interest, mrem/mrad
(reference NUREG 0133, October 1978).

Q‘, - The release rate of noble gas radionuclide "i" in gaseous
effluents from the radwaste building exhaust vent, 1tuel
handling basement exhaust, and the environmental and radiation
control building hood exhaust, uCi/sec.

Qi » The release rate of noble gas radionuclide "i" in gaseous

effluents from the plant vent wCi/sec.

The determination of limiting location for implementation of 10CFR20 for
noble gases is a function of the radionuclide mix, release rate, and the
meteorology. For the most limiting location, the radionuclide mix will be

based on sample analysis of the effluent gases.

The X/Q value utilized in the equations for implementation of 10CFR20 is
based upon the maximum long-term annual average (X/Q) in the unrestricted
area, Table 3.2-2 presents the distances from HBR to the neerest area for
each of the 16 sectors as well as to the nearest residence, vegetable
garden, cow, goat, and beef animal. Long-term annual average (X/R) values
for the HBR release points to the special locations in Table 3.2-2 are
presented in Appendix A. A description of their derivation is also

provided in this appendix.
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3.2.2

To select the limiting location, the highest annual average X/Q value for
the ground level releases and the mixed mode releases was used. Since
mixed mode releases may not necessarily decrease with distance (i.e., the
site boundary may not have the highest X/Q value), long-term annual
average (X/Q) values, calculated at the midpoint of 10 standard distances
as given in Appendix A were also considered. For HBR, mixed mode release
X/Q values decrease with distance for all directions except the WNW, NW,
and NNW so that the maximum site boundary X/Q is usually greater at the
site boundary than at distances greater than the site boundary. In
addition, the maximum site boundary X/Q for both the ground level and
mixed mode releases occurs at the SSE site boundary. Therefore, the
limiting location for implementation of 10CFR20 for noble gases is the SSE
site boundary.

Values for K,, L,, and M,, which were used in the determination of the
limiting location and which are to be used by HBR in Expressions 3.2-1 and
3.2-2 to show compliance with 10CFR20, are presented in Table 3.2-3.
These values were taken from Table B-1 of NRC Regulatory Guide 1.109,
Revision 1. The values have been multiplied by 1.0 Eé to convert

picocuries to microcuries for use in Expressions 3.2-1 and 3.2-2.
Radicjodines, Particulates, and Tritium

The dose rate in an unrestricted area resulting from the release of radio-
iodines, tritium, and particulates with half-lives > 8 days is limited to
1500 mrem/yr to any organ. Based upon NUREG 0133, the following is used
to show compliance with 10CFR20.

L, P, [ (X7, Qu + (X7, Q4) s 1500 mrem/yr (3.2-3)
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blv

Qi

where:

Release rate of radionuclide "i" from the plant vent, uCi/sec.

Release rate of radionuclide "i" from the radwaste building
exhaust vent, fuel handling building basement exhaust, and
environmental and radiation control building exhaust uCi/sec.
Annual average relative dilution for plant vent releases at
the site boundary, sec/m’.

Annual average relative dilution for fuel handling building
basement exhaust, environmental and radiation control building

exhaust, and radwaste building exhaust vent releases at the

site boundary, sec/m’.

The dose pararester for lodine-131, Iodine-133, tritium, and
all radionuclides in particulate form with half-lives greater
than 8 days for the inhalation pathway only in the most
restrictive sector in mrem/yr per uCi/m’. The dose factor is
based on the most restrictive group (child) and most
restrictive organ at the SITE BOUNDARY (see Table 3.2-4).

In the calculation to show compliance with 10CFR20, only the inhalation is

considered,

A description of the methodology used in calculating the P,

values is presented in Appendix B. Compliance with 10CFR20 is achieved if

the dose rate via inhalation pathway to a child is < 1500 mrem/year.

HBRODCM
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TABLE 3.2-1
RELEASES FROM H.B. ROBINSON UNIT NO. 2°
(Ci/yx)
Condenser Vacuum
Plant Vent Pump Vent
Isotope (Q,) (Q,) Total
Kr-85m 2.0E0 1.0E0 3.0E0
Kr-85 1.6E2 0.00 1.6E2
Kr-87 1.0E0 0.00 1.0EO0
Kr-88 4 .0EO 2.0E0 6.0E0
Xe-131lm 1.0El 0.00 1.0E1
Xe-133m 4.0E0 0.00 4.0E0
Xe-133 3.7E2 1.8E1 3.9E2
Xe-135 8 .0E0 2.0E0 1.0E1
1-131 3.6E-2 2.3E-2 5.9E-2
1-133 5.4E-2 3.4E-2 9.8E-2
Mn- 54 4.7E-3 0.00 4,.7E-3
Fe-59 1.6E-3 0.00 1.6E-3
Co-58 1.6E-2 0.00 1.6E-2
Co-60 7.3E-3 0.00 7.3E-3
Sr-89 3.4E-4 0,00 3.4E-4
Sr-90 6.3E-5 0.00 6.3E-5
Cs-134 4.7E-3 0.00 4.7E-3
Cs-137 7.8E-3 0.00 7.8E-3

*Calculations based upon GALE Code and do not reflect actual release data
from the Evaluation Conformance to the Design Objectives of 10CFR50, Appendix 1.
These values are only for routine releases and not for a complete inventory of
gases in an erergency. Condenser vacuum pump vent is intentionally left in for

reference.
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TABLE 3.2-2
DISTANCE TO SPECIAL LOCATIONS FOR THE
H.B. ROBINSON PLANT (MILES)
Site Milk Milk Meat Nearest Nearest
Sector Bounzary  _Cow  Geat Animal Resident  Carden
NNE 1.26 . - 1.65 1.3 1.4
NE 1.01 . - 1.16 1.3 133
ENE 0.86 . . 2.41 0.9 2.2
E 0.61 4.2 - 3.12 0.8 2.8
ESE 0.50 . - 1.99 0.6 0.6
SE 0.29 - . - 0.3 0.3
SSE 0.26 - - - 0.3 0.3
S 0.28 - - 2:.38 0.3 0.4
SSW 0.29 - - 2.08 0.3 0.5
sW 0.36 - 2.5% 2.27 0.4 0.5
WSW 0.36 - - 2.69 0.4 0.6
W 0.50 - 3.97 0.6 0.6
WNW 0.55 - . 4.07 0.7 0.9
NW 1.23 - 1.60 1.3 1.3
NNW 1.89 - 2.84 2.9 3.0
N 1.94 - - 2.9 2.9 2.9

*Milk is not presently used for human consumption.
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TABLE 3.2-3
DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS®
Total Body Skin Gamma Air Beta Air
Dose Factor Dose Factor Dose Factor Dose Factor
Ky L M, N,

(mrem/yr (mrem/yr (mrad/yr (mrad/yr

Radionuclide per uCi/m®) per uCi,/m®) per uCi/m®) per uCi/m®)
Kr-83m 7.56E-02 “es 1.93E+01 2.88E+02
Kr-85m 1.17E+03 | 46E+03 1.23E+03 1.97E+03
Kr-85 1.61E+01 JLE+03 1.72E+01 1.95E+03
Kr-87 5.92E+03 9 3E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
Xe-131lm 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03
Xe-133 2.94E+02 3.06E+02 3.53E+02 1.05E+03
Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86k+03 1.92E+03 2 .46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 4. 13E+03 9.21E+03 4.75E+03
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

“The listed dose factors are for radionuclides that may be detected in

effluents.
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Nuclide P, Bone
H-3 0.00E+00
F-18 6.96E+03
NA-24  1.61E+04
CR-51  0.00E+00
MN-54  0.00E+00
MN-56  0.00E+00
FE-55 4. 74E+04
FE-59  2.07E+04
€0-57  0.00E+00
C0-58  0.00E+00
€0-60  0.00E+00
NI-65  2.99E+00
CU-64  0.00E+00
IN-65  4.26E+04
BR-82  0.00E+00
BR-83  0.00E+00
BR-84  0.00E+00
RB-86  0.00E+00
RBE-88  0.00E+00
RB-89  0.00E+00
SR-89  5.99E+05
SR-90  1.01E+08
SR-91 1.21E+02
SR-92 1.31E+01
Y-914  5.07E-01
Y-91 9. 14E+05
Y-92 2. 04E+01
Y-93 1.86E+02
ZR-95  1.90E+05
ZR-97 1.88E+02

-

TaslE 3.2-4

P, VALUES for a CHILD for the

H.B. ROBINSON UNIT NO. 2!

By Liver E, T.Body P, Thyroid P, Kidney P, Lung P, GI-Tract P, Skin

NSO O0 O OCCOC OO0 00 WWwrH OOOMMMNI M MFH O WM = B O C

.12E+03
.00E+C0
,61L404
.O0E+00
.29E+04
.66E+00
.52E+04
. 34E+04
.03E+02
.77E+03
.31E+04
.96E-01
.99E+00
.13E+05
.00E+00
,00E+00
.00E+00
.98E+05
.62E+02
.45E+02
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
,00E+00
.00E+00
.00E+00
. 18E+04
. 72E+01

(a) NUREG 0133, Section 5.2.1.1 (Calculation of P; (Inhalation)).
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.12E+03
.85E+02
.61E+04
.S4E+02
.51E+03
.12E-01
.77E+03
.67E+04
.07E+03
.16E+03
L26E+04
.64E-01
.07E+00
.03E+04
.09E+04
. T4E+02
LBE+02
. J4E+05
.66E+02
.90E+02
. 72E+04
LGLE+06
. 59E+00
.25E-01
.B4E-02
LGLE+04
.81E-01
.11E+00
. 70E+04
.60E+01

,12E+03
.00E+00
.61E+04
.5SE+01
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.COE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+0Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
,00E+00
.00E+00

O 0O 00 OO0 OO0 O0DO0OC O 00000000 COC OO0 ™M O

W WU O OO0 OO0 O C0C OO0 OO0 00 NONMO O OC OO - i - O

.12E+03
.00E+00
.61E+04
L43E+01
.00E+04
.67E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.03E+00
.14E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.96E+04
.88E+01

R NIRRT UL NN OO0 0 0 O 0 W WO N WU e e b e O e

.12E+03
.00E+00
.61E+04
. 70E+04
.58E+06
.31E+04
.11E+05
.27E+06
LO7E+05
.11E+06
.07E+06
.18E+03
.58E+03
.95E+05
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.16E+06
.4BE+07
.33E+04
LGOE+04
.81E+03
.63E+06
.39E+04
LGLE+04
.23E+06
.13E+05
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.12E+03
.25E+03
.61E+04
.08E+03
.29E+C4
.23E+05
.87E+03
.07E+04
. 32E+04
LGLE+04
.62E+04
L4OE+04
.67E+04
.63E+04
.00E+00
.00E+00
.00E+00
.99E+03
.72E+01
.8 _+00
.67E+05
.G3E+05
. J4E+05
L42E+05
. 72E+03
.B4E+05
.39E+05
,89E+05
.11E+04
,51E+05

(b) Regulatory Guide 1.109 Table E-5, Table E-9 (Breathing Rate Constant and
Inhalatiun dose factors).

(¢) Units are mrem/yr per uCi/m’.
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.12E+03
.Q0E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+Q00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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Buclide P, Bone
NB-95 2.35E+04
NB-97 4.29E-01
MO-99 0.00E+00
TC-994 1.78E-03
TC-101 8.10E-05
RU-103  2.79E+03
RU-105 1.53E+00
RU-106 1.36E+05
AG-110M 1.69E+04
SN-113  8.99E+03
SB-124  S5.74E+04
SB-125 9.84E+04
TE-129M 1.92E+04
TE-129 9.77E-02
TE-131M 1.34E+02
TE-132  4.B1E+02
I-131 4. 81E+04
1-132 2.12E+03
I-133 1.66E-04
1-134 1.17E+)3
I-135 4.92E+03
CS-136  6.51E+05
C$-136  6.S1E+04
CS$-137  9.07E+05
CS-138  6,33E+02
BA-139  1.84E+00
BA-140  7.40E+04
BA-142  4.99E-02
LA-140  6.44E+02
LA-142  1.29E+00
CE-141  3.92E+04
CE-143  3.66E+02
CE-144  5.77E+06
PR-144 5.96E-02
HF-181  8.33E+04
W-187 1.63E+01
NP-239  4.66E+02

HBRODCM
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. 18E+03

.70E-02
. 72E+02
.4BE-03
.51E-05
.00E+00
,00E+00
.00E+00
. 14E+04
.90E+02
.LOE+02
.59E+02
.85E+03
.50E-02
.92E+01
. 72E+02
.B1lE+04
.07E+03
.03E+04
.16E+03
.73E+03
.01E+06
. 71E+05
.25E+05
.LOE+02
.B4E-04
.4BE+01
.60E-05
.25E+02
.11E-01
.95E+04
.99E+02
.172.+06
.85E-02
.28E+02
.66E+00
. 34E+01

TABLE 3.2-4 (continued)

P, T.Body P, Thyroid P, Kidney P, Lung P, GI-Tract P, Skin

.55E+03
.50E-02
.25E+01
.77E-02
.08E-03
.07E+03
.55E-01
.69E+04
.14E+03
.81E+03
.00E+04
.07E+04
.04E+03
.38E-02
.07E+01
.63E+02
. 73E+04
,88E+03
.70E+03
.95E+02
. 14E+03
.25E+05
.16E+05
. 28E+05
.55E+02
.36E-02
.33E+03
,79E-03
.55E+01
.29E-01
.90E+03
.87E+01
.61E+05
.00E-03
AL7E+03
.33E+00
.35E+01
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.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.19E+02
.26E+02
.10E+01
.33E+03
.14E-02
.77E+01
.17E+02
L62E+07
. 94E+05
.85E+06
.07E+04
.92E+05
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.76E+02
.00E+00
.00E+00
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.62E+03
.5SE-02
.92E+02
.07E-02
.45E-03
.03E+03
. 34E+00
.B4E+05
.12E+04
.03E+02
.00E+00
.00E+00
.03E+04
.57E-01
.00E+02
.77E+03
.88E+04
.25E+03
.38E+04
.30E+03
. 34E+04
.30E+05
.SS5E+04
.82E+05
.22E+02
.62E-04
.11E+01
.91E-05
.00E+00
.00E+00
.55E+03
,36E+01
.17E+06
.77E-03
.63E+02
.00E+00
.73E+01

6
3
1
9
5
6
1
5
3.
3,
. |
2
1
2
2
3
0
0
0.
0
0
1
1
1
6
5
1
1
1
8
5
1
1
l
7
4
- P

14E+05
42E+03
35E+05
S1E+02
85E+02
62E+05
59E+04
43E+07
4LBE+06
4OE+05
24E+06

.32E+06
. 76E+06
.93E+03
L06E+05
. 77E+05
.00E+00
.00E+00

00E+00

.00E+00
.00E+00
.21E+05
.45E+04
.04E+05
.81E+01
.77E+03
. 74E+06
,64LE+03
,83E+05
.70E+03
L G4E+05
.15E+05
.20E+07
.S57E+03
.96E+05
.11E+04

81E+04

3
2
1
4
1
4
9
4
1
7
1
4
1
2
3
1
2
3
5.
9
4
3
4
3
2
S
1
2
2
7
5
1
3
1
-
9.
6.

70E+04
78E+16
27E+05
81E+03
63E+01
4LBE+04
95E+04

.29E+05
.00E+05
L44LE+03
.64LE+05
.03E+04
.82E+05
.95E+04
.08E+05
.3BE+05
.B4E+03
,20E+03

4BE+03

.55E+02
LGLE+03
.85E+03
.18E+03
.62E+03
. 70E+02
. 77E+04
.02E+05
., 74E+00
.26E+05
.S9E+04
.66E+04
.27E+05
,89E+05
.97E+02

29E+04
10E+04
4OE+04
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.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.Q0E+00
.00E+0Q0
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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.00E+00
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.00E+00
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.00E+00
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3.3 COMPLIANCE WITH 10CFR50 (GASEOUS)
3.3.1 Noble Cases
3.3:.1:8 Cumulation of Doses

Based upon NUREG 0133, the air dose in the unrestricted area due to noble

gases released in gaseous effluents can be determined by the following

equations:

D' . 3'17 X 10-. z[ Nj [(m)yaj' * (x]_q)vajy * (m). D‘.] (3'3-1)

D' ® 3'17 X 10“ zx Nj ((m)vvj' * (m)vajv ¢ (m). D‘.] (3'3-2)

where:

D, - The air dose from gamma radiation, mrad.

Dy - The air dose from beta radiation, mrad.

M - Tha air dose factor due to gamma emissions for each identified
noble gas radionuclide "i," mrad/ year per uCi/m?.

N - The air doge factor due to beta emissions for each identified
noble gas radionuclide "i," mrad/year per uCi/m®.

(X/Q), = The annual average dilution for areas at or beyond the

unrestricted area boundary for long-term plant vent releases

(> 500 hrs/year), sec/m’.

- From Table A-1 for ground level releases wused for

conservatism,

HBRODCM 3-24 Rev. 9
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(X79)y =

(m)o -

Qiv

3.17 x 10

From Table A-10 for mixed mode releases.

The dilution for areas at or beyond the unrestricted area
boundary for short-term plant vent releases (< 500
hours,year), sec/m’.

From Table A-1 for ground level continuous release for

conservatism.

From Table A-7 for ground level releases.
From Table A-16 for mixed mode releases.

Annual average relative dilution for fuel handling basement
exnaust, the environmental and radiation control building
exhaust, and radwaste building exhaust vent releases at the
site boundary, (> 500 hours/year), sec/m’.

From Table A-1 for ground level releases;

The average release of noble gas radionuclide "i" in gaseous
releases for short-term plant releases (< 500 hours/year),

uCi;

The average release of noble gas radionuclide "i" in gaseous
releases for long-term fuel handling basement exhaust, the
environmental and radiation control building exhaust, and
radwaste building exhaust (> 500 hours/year), wCi;

The average release of noble gas radionuclide "i" in gaseous
effluents for long-term vent releases (> 500 hours/year), wCi;

The inverse of the number of seconds in a year (sec/year)'.

At HBR the limiting location is 0.26 miles SSE. Based upon the tables
prese ted in Appendix A, substitution of the short-term X/Q value into
Equation 3.3-1 yields lower dose value than the long-term X/Q values been
In order to be conservative, for purposes of this document only,
long-tera annual average (X/Q)

used.

HBRODCM
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values will be used. Should the calculated doses exceed 10CFR50 limits,

recalculation of doses may be performed using short-term X/Q values for

batch releases.

To select the limiting location, the highest annual average X/Q value for
ground level and mixed mode releases and the highest shert-term X/Q value
for ground level and mixed mode releases were considered. Since mixed
mode releases may increase and then decrease with distance (i.e., the site
boundary may not have the highest X/Q value), long-term X/Q values were
calculated at the midpoint of 10 standard distances as given in Appendix
A. The calculated values decreased with the distance for all but the WNW,
NW, and NNV sectors. The values for these sectors were not found to be
limiting such that the maximum site boundary X/Q for both long-term and
short-term ground level and mixed mode releases occurred at the SSE site
boundary. The limiting location for implementation of 10CFR20 for noble
gases is the SSE site boundary.

Values for M, and N, which are utilized in the calculation of the gamma air
and beta air doses in Equation 3.3-1 to show compliance with 10CFR50 were
presented in Table 3.2-3. These values originate from NUREG 0472,
Revision 0, and were taken from Table B-1 of the NRC Regulatory Guide
1.109, Revision 1. The values have been multi lied by 1.0 Eé to convert

from picocuries to microcuries.

The following relationship should hold for HBR to show compliance with
HBR's Technical Specification 3.9.4.1.

For the calendar quarter:
D, £ 5 mrad (3.3-3)

Dg < 10 mrad (3.3-4)
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3:3:3.

where:

For the calendar year:
D, = 10 mrad (3.3-5)
Dg s 20 mrad (3.3-6)

The quarterly limits given above represent one-half of the annual design
objectives of Section II.B.1 of Appendix I of 10CFRSC. If any of the
limits of Equations 3.3-3 through 3.3-6 are exceeded, a special report
pursuant to Technical Specification must be filed with the NRC. This
report complies with Section IV.A of Appendix I of 10CFRS30.

2 Projection of Toses

Doses resulting from the release of gaseous effluents will be projected
once per 31 days. These projections will include a safety margin based
upon expected operational conditions which will take into consideration

both planned and unplanned releases.

Projected dose will be calculated as follows:

. 31 (DA + DB) "
PD = ST L o N (3.3-7)
PD - Projected doses in mrem.
DA - Dose accumulated during current quarter in mrem.
DB - Projected dose from this release.

TE - Time elapsed in quarter in days.

M - Safety margin in mrem.
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If the projected doses exceed 0.6 mrad for gamma radiation or 1.3 mrad for
beta radiation when averaged over a calendar quarter, the ventilation

exhaust treatment system will be operated to reduce releases of

radiocactive materials.

3.3.2 Radioiodine, Particulates and Tritium

3.3.2.1 Cumulation of Doses

Section 11.C of Appendix I of 10CFRS0 limits the release of radioiodines
and radiocactive material in particulate form from each reactor such that
estimated annual dose or dose commitment to an individual in an
unrestricted area from all pathways of exposure is not in excess of 15
mrem to any organ., Based upon NUREG 0133, the dose to an organ of an
individual from radioiodines, tritium, and particulates with half-lives 2

8 days in gaseous effluents released to unrestricted areas can be

determined by the following equation:

D‘ . 3-17 X 10-. z, RJ’ [(m),o‘v ¢ (m). Oj. ’(m)v qlV] »
(Ry, * Ry, * Ry, * Ry) (DTR), Quy * (D7Q)y Quy * (D7), Qi *

(Rf. * Rfa » sz Rfv) ((rm) v Qﬂ’ * (m). dev * (m). Of.] (3.3-8)

where !
D, - Dose to any organ r from 1-131, I1-133, particulates with = 8

day half-lives, and Tritium in mrem.
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3,17 x 10°® )

(X7Q)

(X7Q).

(X79)v

(079)y

(D/Q) o

HBRODCM

The inverse of the number of seconds in a year, (nec/year)'l

Annual average relative concentration for plant vent releases
(> 500 hrs/yr) sec/m’.

From Table A-1 for ground level releases for conservatism.
From Table A-10 for mixed mode releases.
Annual average dilution for radwaste building vent, fuel

handling basement exhaust, and the environmental and radiation
control building hood exhaust releases (> 500 hours/yr)

sec/m’.
From Table A-1 for ground level releases.

Annual average relative concentration for plant vent releases
(s 500 hrs/yr) sec/m’.

From Table A-7 for ground release.
From Table A-16 for mixed mode releases.

Annual average deposition factor for plant vent releases (>500
hrs/yr) m

From Table A-3 for ground level releases for conservatism.
From Table A-12 for mixed mode releases.

Relative deposition factor for short-term plant vent releases
(€ 500 hrs/yr), m2,

From Table A-3 for ground level continuous releases for
conservatism.

From Table A-9 for ground level releases.

Foon Table A-18 for mixed mode releases.

Annual average relative deposition factor for radwaste
building vent, fuel handling basement exhaust, and the
environmental and radiation control building hood exhaust

releases (> 500 hrs/ yr), m'?,

From Table A-3 for ground level releases.
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Qie
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QT.
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Release of radionuclide "i" in gaseous effluents for long-term
radvaste building vent, fuel handling basement exhaust, and
the environmental and radiation control building hood exhaust
releases (> 500 hrs/yr), wuwCi.

Release of radionuclide "i" in gaseous effluents for long-term
plant vent releases (> 500 hrs/yr), wCi.

Release of radionuclide "i" in gaseous effluents for short-
term plant vent releases (< 500 hrs/yr), uwCi.

Dose factor for an organ for radionuclide "i" for the ground
plane exposure pathway, mrem/yr per uCi/sec per m?,

Dose factor for an organ for radionuclide "i" for the
inhalation pathway, mrem/yr per uCi/m’.

Dose factor for an organ for radionuclide "i" for the
vegetable pathway, mrem/yr per uCi/m™%,

Dose factor for an organ for tritium for the vegetable
pathway, mrem/yr per uCi/m’.

Dose factor for an organ for tritium for the inhalation
pathway, mrem/yr per uCi/m’.

Release of tritium in gaseous effluents for long-term plant
vent releases (> 500 hrs/yr), wCi.

Dose factor for an organ for radionuclide "i" for the milk
exposure pathway, mrem/yr per uCi/sec per m?.

Dose factor for an organ for tritium for the milk pathway,
mrem/yr per uCi/m?,

Dose factor for an organ for tritium for the meat pathway,
mrem/yr per uCi/m’

Dose factor for an organ for radionucl}?e "{" for the meat
exposure pathway, mrem/yr per uCi/sec/m

Release of tritium in gaseous effluents for long-term radwaste
building vent, fuel handling basement exhaust, and the
environmental and radiation control building hood exhaust
(>500 hrs/ yr), wCi.

Release of tritium in gaseous effluents for short-term plant
vent releases (< 500 hrs/yr), uCi.
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To show compliance with 10CFR50, Equation 3.3-8 is evaluated at the
limiting pathway location. At HBR this location is the vegetable garden
0.3 miles in the SSE sector. The critical receptor is a child.
Substitution of the appropriate X/Q and D/Q values from tables in Appen.ix
A into Equation 3.3-8 would yield an equation with the short-term X/Q and
D/Q values being less than the long-term values. Therefore, for this
document, only long-term annual X/Q and D/Q values (i.e., more

conservative values) are used.

The determination of a limiting location for implementation of 10CFR50 for

radioiodines and particulates is a function of:

Radionuclide mix and isotopic release
Meteorology

Exposure pathway

S oW N

Receptor’s age

In the determination of the limiting location, the radionuclide mix of
radioiodines and particulates was based upon the source terms calculated
using th~ GALE Code. This mix is presented in Table 3.2-1 as a function
of release point. The only source of short-term releases from the plant
vent is containment purges. In the determination »of the limiting
location, all of the exposure pathways, as presented in Table 3.2-2, were
evaluated. These include cow milk, goat milk, beef and vegetable
ingestion, anu inhalation and ground plane exposure. An infant was
assumed to be present at all milk pathway locations. A child wasassumed
to be present at all vegetable garden and beef animal locations. The
ground plane exposure pathway was not considered a viable pathway for an
infant. Naturally, the inhalation pathway was present everywhere an
individual was presen.. HBR Technical Specification 4.20.2.1 requires
that a land-use census survey be conducted on an annual basis. The age
groupings at the various receptor locations are also determined during

this survey; a new limiting location and receptor age group can result.
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For the determination of the limiting location, the highest D/Q values for
the vegetable garden, cow milk, and goat milk pathways were selected. The
thyroid dose was calculated at each of thes= locations using the
radionuclide mix and releases of Table 3..-.. Based upon these
calculations, it was determined that the limiting receptor pathway is the

vegetable/child pathway.

In the determination of the limiting location, annual average D/Q and X/Q
values are used. A description of the derivation of the various X/Q and

D/Q values is presented in Appendix A.

Short-term and long-term X/Q and D/Q values for ground level releases and
for long-term mixed mode releases are provided in tables in Appendix A.
They may be utilized if an additional special location arises different

from those presented in the sp2cial locations of Table 3.2-2.

Tables 3.3-1 through 3.3-19 present R, values for the total body, GI-tract,
bone, liver , kidney, thyroid, skin, and lung organs for the ground plane,
inhalation, cow milk, goat milk, vegetable, and meat ingestion pathways
for the infant, child, teen, and adult age groups as appropriate to the
pathways. These values were calculated using the methodology described in

NUREG 0133 using a grazing period of eight months. A description of the
methodology is presented in Appendix B.

The following relationship should hold for HBR to show compliance with HBR
Technical Specification 3.9.5.1.
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3.3.2,

where:

For the calendar quarter:
D, £ 7.5 mrem (3.3-9)

For the calendar year:
D, = 15 mrem (3.3-10)

The quarterly limit given above represent one-half the annual design
objectives of fection I1.C of Appendix I of 10CFR50. 1f any of the limits

of Equations 3.3-9 or 3.3-10 are exceeded, a gpecial report pursuant to
Techr.ical Specification must be filed with the NRC. This report complies

with Section IV.A of Appendix I of 10CFR50,

2 Projection of Doses

Doses resulting from release of radioiodines and particulate effluents
will be projected once per 31 days. These projections will include a
safety margin based upon expected operational conditions which will take

into consideration both planned and unplanned releases.

Projected dose will be calculated as follows:

po-ll‘—?‘rﬁ‘-‘-’-'i .M (3.3-11)
PD - Projected doses in mrem.
DA - Dose accumulated during current quarter in mrem.
DB - Projected dose from this release.
TE - Time elapsed in quarter in days.
M - Safety margin in mrem.
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If the projected doses exceed 1.0 mrem to any organ when averaged over a
calendar quarter, the oantilation exhaust treatment system will be

operated to reduce releases of radiocactive materials.
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PATHWAY = Ground

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)

TABLE 3.3-1

Buclide Bune = Liver  T.Body  Thyroid  Kidney = Lung = GI-Tract

F-18
NA-24
CR-51
MN-54
MN-56
FE-59
C0-57
CO-58
C0-60
NI-65
CU-64
ZIN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101

3.96E+05
1.19E+07
4. 66E+06
1.39E+09
9.03E+05
2.73E+08
1.88E+08
3.79E+08
2.15E+10
2.97E+05
6.07E+05
7.47E+08
2.14E+07
4 .87E+03
2.03E+05
8.99E+06
3.31E+04
1.23E+05
2.16E+04
2.15E+06
7.77E+05
1.00E+05
1.07E+06
1.80E+05
1.83E+05
2.45E+08
2.96E+06
1.37E+08
1.76E+05
3.S9E+0€
1.B84E+05
2. 04E+04

N W= = NN NN WD RSN NN RN W R WY D W

.96E+05
.19E+07
.66E+06
.39E+09
.03E+05
. 73E+08
.BBE+08
. 79E+08
.15E+10
.97E+05
.O7E+05
LGTE+08
. 14E+07
.B87E+03
.03E+05
.99E+06
.31E+04
.23E+05
.16E+04
.15E+06
. 77E+05
.QUE~05
.07E+06
.BOE+05
.83E+05
L45E+08
.96E+06
.377408
.76E+05
.99E+06
.B4E+05
.04E+04

N W NN NN W N RN NN N W NN W S W

.96E+05
.19E+07
.66E+06
.39E+09
.03E+05
. 73E+08
.BBE+08
. 79E+08
.15E+10
.97E+05
.07E+05
L47E+08
.14E+07
.87E+03
.03E+05
.99E+06
.31E+04
.23E+05
.16E+04
. 15E+06
. 77E+05
.00E+05
.07E+06
.80E+05
.83E+05
.L5E+08
.96E+06
.37E+08
.76E+05
.99E+06
.84E+05
.O4E+D4

.96E+05
.19E+07
.66E+06
.39E+09
.03E+05
.73E+08
.88E+08
.79E+08
.15E+10
.97E+05
.07E+05
L4T7E+08
. L4E+07
.87E+03
.03E+05
.99E+06
.31E+04
.23E+05
.16E+04
.15E+06
. 77E+05
.00E+05
.07E+06
.BOE+05
.83E+05
.45E+08
.96E+06
.37E+08
. 76E+05
.99E+06
.B4E+05
.04E+04

B = W RN N NN W RSN NN N W RN WY S W

N W RN PR YRR WEN DS RN NSO N R WO P W

.96E+05
.19E+07
.66E+06
.39E+09
.03E+05
.73E+08
.8BE+08
. 79E+08
.15E+10
.97E+05
.07E+05
.4L7E+08
.14E+07
.87E+03
.03E+05
.99E+06
. 31E+04
.23E+05
. 16E+04
.15E+06
. 77E405
.00E+05
.07E+06
.BOE+05
.83E+05
L4LSE+08
.96E+06
.37E+08
.76E+05
.99E+06
.84E+05
.04E+04

R W RN NRNRFWERN DS NN RN WM W M P = w

. 96E+05
.19E+07
.66E+06
.39E+09
.03E+05
. 73E+08
.88E+08
. 79E+08
.15E+10
.97E+05
.07E+05
.47E+08
.14E+07
.87E+03
L03E+05
.99E+06
.31E+04
.23E+05
.16E+04
.15E+06
.77E+05
.00E+05
.07E+06
,80E+05
.83F+05
.45E+08
.96E+06
.37E+08
. 76E+05
. 99E+06
.84E+05
.04E+04

3.96E+05
1.19E+07
4.66E+06
.39E+09
.03E+05
.73E+08
.8BE+08
. 79E+08
.15E+10
.97E+05
,072+05
.4T7E+08
.14E+07
.87E+03
.03E+05
.99E+06
.31E+04
. 23E+05
.16E+04
. 15E+06
. 77E+05
.00E+05
.07E+06
.80E+05
.83E+05
LL5E+08
.96E+06
.37E+08
. 76E+05
.99E+06
. B4E+05
.04E+04

B W RN N RN W e N R R NN R W RN O

'R Values in units of mrem/yr per micro-Ci/m® for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-35
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Skin

.66E+05
.39E+07
.51E+06
,62E+09
.07E+06
,21E+08
.07E+08
.LLE+08
.S3E+10
.45E+05
.88E+05
.59E+08
LATE+Q7
.O8E+03
.36E+05
.03E+07
. 78E+04
.4BE+05
.51E+04
.51E+06
.63E+05
.16E+05
.21E+06
.14E+05
.S1E+05
.84E+08
.44LE+06
,61E+08
.07E+05
.63E+06
.11E+05
.26E+04




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

TABLE 3.3-1 (continued)

Bone = Liver = T.Body

Page 71 of 172

Buciide

RU-103  1.08E+08
RU-105 6.36E+05
RU-106  4.22E+08
AG-110M 3. 44E+09
SN-113  1.42E+07
§B-124  5.98E+08
SB-125  2.34E+09
TE-129M 1.9BE+07
TE-129 2.62E+04
TE-131M 8.03E+06
TE-132  4.23E+06
1-131 1.72E+Q7
1-132 1.25E+06
I-133  2.45E+06
I-134 4. 47E+0S
1-135  2.53E+06
€S-134  6.86E+09
CS-136 1.S51E+08
€$-137  1.03E+10
CS-138  3,59E+05
BA-139  1.06E+05
BA-140  2.05E+07
BA-142 4 .4L9E+04
LA-140  1.92E+07
LA-142  7.60E+05
CE-141 1.37E+Q7
CE-143  2.31E+06
CE-144  6.95E+07
PR-144  1.83E+03
HF-181  1.96E+08
W-187  2.35E+06
NP-239 1.71E+06

HBRODCM

R R o N N PR WO N RN RN R W WSO

.08E+08
.36E+05
.22E+08
LGL4E+09
LG2E+07
.98E+08
. 34E+09
.98E+07
.62E+04
.03E+06
. 23E+06€
. 712E+C7
.25E+06
L4SE4+06
LLT7E+05
.53E+06
.86E+09
.S1E+08
,03E+10
.S59E+05
,06E+05
.0SE+07
LG9E+04
.92E+07
.60E+05
.37E+07
.31E+06
.95E+07
.83E+03
.96E+08
.35E+06
. 71E+06

R e O N M~ DR W RN B R D 00N R W W P O

.O8E+08
.36E+05
.22E+08
. G4LE+09
LW2E+07
.98BE+08
. 34E+09
.98E+07
.62E+04
.03E+06
.23E+06
. 72E+07
.25E+06
LL5E+06
L4T7E+05
.53E+06
.B6E+09
.51E+08
.03E+10
.59E+05
.06E+05
.0SE+07
L49E+046
.92E+07
.60E+05
.37E+07
.31E+06
L95E+07
.83E+03
.96E+08
.35E+06
. 71E+06

Thyroid

.08E+08
.36E+05
.22E+08
LGLE+09
L2E+07
.98E+08
. 34E+09
.98E+07
.62E+04
.03E+06
.23E+06
. 72E+07
. 25E+06
.LSE+06
JATE~05
.53E+06
.86E+09%
.S1E+08
.03E+10
. 59E+05
.06E+05
.05E+07
L4I9E+04
.92E+07
.60E+05
. 37E+07
.J1E+06
.95E+07
.83E+03
.96E+08
.35E+06
.71E+06

R R N RN WO NS NP NN WL WS O

3-36
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Kidney = Lung  GI-Tract

.08E+08
.36E+05
.22E+08
.4LE+09
LG2E+O7
.98E+08
. 34E+09
.98E+07
.62E+04
.03E+06
.23E+06
. 12E+07
. 25E+06
.4S5E+06
.GLTE+05
.53E+06
.86E+09
.51E+08
L03E+10
.59E+05
.06E+05
.05E+07
LL9E+04
.92E+07
.60E+05
.37E+07
.31E+06
.95E+07
.83E+03
.96E+08
.35E4+06
.71E+06

HND—‘P—‘O\NH\IHkNP‘WHHO\N&‘NHF‘b@NHNUHw&QH

.08E+08
.36E+05
,22E+08
LGLE+09
LGL2E+07
.98E+08
. 34E+09
.98E+07
.62E+04
.03E+06
.23E+06
. 72E+07
.25E+06
.4SE+06
4LT7E+05
.53E+06
.86E+09
.51E+08
.03E+10
.S59E+05
.06E+05
.0SE+07
.G9E+04
.92E+07
.60E+05

37E+07

.31E+06
.95E+07
.83E+03
.96E+08
.35E+06
.71E+06

1.08E+08
6.36E+05
4,.22E+08
3.44E+09
1.42E+07
5.98E+08
2.34E+09
1.98E+07
2.62E+04
8.03E+C6
4,23E+06
1.72E+07
1.25E+06
2.45E+06
4 47E+05
2.53E+06
6.86E+09
1.51E+08
1.03E+10
3.59E+05
1.06E+05
2.05E+07
4 . LIE+04L
1.92E+07
7.60E+05
1.37E+07
2.31E+06
6.95E+07
1.83E+03
1.96E+08
2.35E+06
1.71E+06

Rev. 9
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Skin

L26E+08
.21E+05
.O7E+08
.01E+09
.08E+07
.90E+08
.64LE+09
.31E+07
.10E+04
ALBE+(6
.98E+06
.09E+07
.LB6E+06
.98E+06
. 30E+05
.95E+06
.00E+0%
. 71E+08
.20E+10
.10E+05
.19E+05
.35E+07
.11E+04
.18E+07
.11E+05
. S4E+07
.63E+06
.04LE+07
.11E+03
.80E+08
. 73E+06
.98E+06
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R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)

PATHWAY =~ Vegetation
AGE GROUP = Adult

TABLE 3.3-2

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
C0-57
C0-58
C0-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99

.0GE+00
.22E+00
.6BE+05
,00E+00
.00E+00
.00E+00
.00E+08
L 2LE+08
.Q0E+00
. 00E+00
.00E+00
.97E+01
,00E+00
.01E+08
.0D0E+00
. 00E+00
. 00E+00
.00E+00
.00E+00
.D0E+00
.J7E+29
.71E+11
.02E+05
.15E+02
.76E-09
.98E+06
.96E-01
.6BE+02
. 14E+06
.36E+02
.LOE+05
.02E-06
.00E+00

&£ F 000w OO0OC0COC OO0 PO WVMWDOODOTNOODON SO

o

O N = W

N NN W OO0 0O OO0 OO C O N NNODOOOMWNM NN MM WOoOMNmDO N

.26E+03
.00E+00
.68E+05
.00E+00
.08E+08
.S54E+01
.3BE+08
.90E+08
.01E+07
.99E+07
.67E+08
. 75E+00
. 9E+03
.28E+09
. 00E+00
.00E+00
.O0E+00
.21E+08
.66E-22
.90E-26
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.66E+05
.78E+01
.B0E+04
.11E-07
.18E+06

P W R PR RN RN W LD WWo WY RN S

.26E+03
.68E-01
.68E+05
. 59E+04
.87E+07
. 74E+00
.22E+07
.11E+08
.88E+07
.70E+07
.67E+08
. S4E+00
.31E+03
.77E+08
.55E+06
.10E+00
,21E-11
,03E+08
.GL1E-22
.04E-26
.80E+08
.65E+11
.22E+04
.79E+01
.84E-10
.33E+05
,62E-02
.65E+00
LLBE+05
.10E+01
.19E+04
.87E-07
.18E+06

.26E+03
.00E+00
.68E+05
. T4E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+Q0
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+C0
.00E+00

O 0O 0 00 0O C O 0O OO0 C OO0 0O DO O0O0DDOoOO0CDCOoOO0COCCOoOMMMPDC N

U N 0O 0 OO0 OO0 00 0000 00 0OMN OO0 00 OO0 - Wir No M

.26E+03

00E+00

,68E+05
.01E+04
.15E+07
.96E+01
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 32E+04
.54E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0D0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 75E+05
LO2E+02
. 71E+04
.96E-07
.GLOE+07

0 0O 0000 CO0OO0O0CCO0O0DO0OCO0O0O0O00D0CO0ODO0O0DO®MNDODOoOONMO N

.26E+03
.00E+00
.68E+05
.09E+04
.00E+00
,00E+00
. 70E+07
.11E+07
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.00E+Q0
.00E+00

2
1
2
1
9
4

7
9
2
6
3
1
7
8
1
4
1
4
3
0
1
1
1
8
1
2
1
5
1
2
4
1
1

'R Values in units of mrem/yr per micro-Ci/m’ for inhalation and
and in units of m® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-37

.26E+03
.25E-01
.68E+05
.15E+07
.42E+08
.93E+02
.91E+07
.68E+08
.86E+08
.06E+08
.13E+09
.97E+0?2
.83E+05
.04E+08
. 78E+06
.47E+00
.73E-16
.35E+07
.67E-33
.00E+00
.57E+09
.94E+10
LL4LE+06
.22E+03
,4OE-08
. T4E+09
.STE/ 04
. 34E -06
.16E+09
.10E+07
.73E+08
.89E-03
L43E+07

tritium,

Rev. 9
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Skin

. 26E+03
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+C0
.00E+00
.00E+00
.OCE+00
.00E+00
.00E+00
.00E+00
.00E+0Q0
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+(C9
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
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Nuclide

TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
I-131
1-132
1-133
1-134
1-135
Cs-134
Cs-136
€s-137
Ccs-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
wW-187
NP-239

W WO N W WO N WO D P WO N WD e W0 NN e e W

TABLE 3..-2 (continued)

Bone  Liver  T.Body Thyroid  Kidney = lung = GI-Tract

. 10E+00
.00E-31
. 72E+06
.30E+01
.95E+08
.13E+07
L43E+07
.01E+08
. J4LE+08
. 94E+08
.52E-04
,63E+05
. S8E+06
L075+07
.57E+01
,U8E+06
.84E-05
.RSE+04
. SSE+09
,26E+07
.64E+09
.39E-11
.70E-02
.28E+08
.97E+03
.92E-04
.96E+05
.96E+02
.15E+07
.36E-26
. S0E+06
.79E+04
LG3E+03

HBRODCM

W WU WO N 00 WD O WO R W R DN WD =000 &

. 75E+00
.64E-31
.00E+00
.00E+00
.00E+00
.0SE+07
. 50E+05
.91E+06
.S0E+06
.10E+08
.B3E-04
. 71E+05
.96E+06
.15E+08
LL9E+02
.61E+06
LGLOE-04
.01E+05
.0BE+10
.68E+08
.0BE+09
.70E-11
.93E-05
L61E+05
.95E+02
.75E-05
.31E+05
.36E+05
. 32E+07
.B1E- 27
. 36E+04
17E+04
.LOE+02

O e 00 RN e N WL WU WD WD N NN e

. 11E+02
L47E-30
.03E+06
.09E+01
LGT7E+07
. 22E+06
.35E+07
L01E+07
.20E+07
.65E+07
.83E-04
.93E+05
. 78E+06
,61E+07
.21E+01
. 10E+06
.59E-05
. 712E+04
.B4E+09
.21E+08
.95E+09
.32E-11
.91E-04
.LOE+06
.63E+02
.18E-05
LL9E+04
.15E+01
.69E+06
.20E-27
.0BE+06
.11E+04
.73E+C1

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.94E+05
LLSE+05
.37E+05
.01E+08
.77E-04
.GLBE+05
.27E+06
. 78E+10
.21E+03
.31E+08
.16E-0Q3
.65E+06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
L LOE+04
.Q0E+00
.00E+00

O 0O W C OO0 OO0 O0ODO0OO0DOCCOCOoO P VUL WWNWBLPFMFEEDMETOOOODOO

3-38

P O P WV N WO OO WP WO W WOoON NS WM OCE N WO o

.33E+02
.56E-29
.80E+07
.85E+02
. 76E+08
.06E+07
.04E+05
.00E+00
.00E+00
.23E+09
.16£-03
. 77E+06
.85E+07
.98E+08
.37E+02
.31E+06
.B2E-04
.62E+05
. S0E+09
.36E+07
.08E+09
.92E-11
.80E-05
LGLTE+04
.00E+00
.00E+00
. 10E+04
. 24E+02
.B1E+06
,53E-27
.47E+04
.00E+00
.37E+02

OO 0O 0O Vo000 wYwr &+ rHrrHrOoOO0ODOoOOODOoODODODCOMHMHKRVNODOLODOODODO & &

.29E+00
.41E-31
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.88E+07
.04E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.16E+09
L20E+07
.03E+09
.86E-12
.09E-05
L22E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.NUE+00
.Q0F+00
.00E+00

5.18E+03
0.00E+00
5.51E+08
3.24E+04
1.26E+10
.27E+09
2.49E+08
2.87E+09
1.48E+09
1.48E+09
5.68E-04
4. 68E+07
1.40E+08
3.04E+C7
2.80E+01
3.25E+06
2.09E-07
1.14E+05
1
1
1
2
4
2
7
6
5
2

&

.89E+08
L91E+07
.76E+08
.86E-16
.79E-02
,64E+08
.30E+07
.39E-01
.02E+08
. 75E+07
1.07E+10
3.40E-33
7.05E+08
1.04E+07
2.88E+07

Rev. 9
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Skin

.00E+00
.00E+20
.Q0E+00
.00E+00
.00E+J0
.00E+00
.00E+00
.0CE+00
,00E 00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.COE+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
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R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)

PATHWAY = Vegetation
AGE GROUP = Teen

TABLE 3.3-3

Muclide Bome = Liver  T.Body Thyroid  Kidney = Lung = GI-Tract

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
C0-57
C0-58
C0-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99

.00E+00
,83E+00
.38E+05
.00E+00
.Q0E+C0
.00E+00
.10E+08
. 76E+08
.00E+00
.00E+00
.0CE+00
.S6E+01
.00E+C0
.36E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.4BE+10
.33E+11
.83E+05
.86E+02
.43E-09
.64LE+06
.42E-01
.58E+02
.67E+06
.11E+02
.89E+05
.B7E-06
.00E+00

O - - WKk ™ 0N F Wi - OO0 00 00 VMO WO OO0 - wooo MM wo

WP 0O OO0 OO0 O OO NN MNMNODO MBI UNNDS =P NEPPOoONON

.59E+03
.00E+00
. IBE+05
.00E+00
.4T7E+08
.39E+01
.20E+08
.10E+08
.72E+07
. 2LE+07
LLBE+08
. 10E+00
.33E+03
.86E+09
.00E+00
,00E+00
.00E+00
.75E+08
.46E-22
.61E-26
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.28E+05
.15E+01
.0SE+05
.65E-07
.67E+06

oW RW R RN RN RSN WWU O NN 0NN S M

.S9E+03
.20E-01
.38E+05
.09E+04
.86E+07
.4B8E+Q0
.13E+07
. S8E+08
.89E+07
. 78E+07
.58E+08
.23E+00
.92E+03
.68E+08
.37E+06
.91E+00
.01E-11
.29E+08
.31E-22
.B4E-26
.25E+08
.06E+11
.12E+04
.65E+01
.69E-10
.0SE+05
.43E-02
.33E+00
.63E+05
.83E+01
. 78E+04
.708-07
.08E+06

.59E+03
.00E+00
. 3BE+05
.3BE+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+Q0
.00E+00
.00E+0GC
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+0Q0
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

O 000000 CO0OCO0OO0DO0OO0O0O0DO0CODO0CO0OO0DO0OCOO0CUOoOOoOWMNON

WU YO N0 O 000000000 COOCHNOOOCOCOFMMENMON

.59E+03
. 00E+00
. 38E+05
. 34E+04
.33E+08
. 76E+01
.00E+00
.00E+00
.00E+00
.00E+0C
.00E+00
.00E+00
.11E+04
.19E+09
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.COE+00
. 76E+05
.33E+01
.02E+05
LGL4LE-07
.3CE+07

O 0O 0000000000000 0000 OO0 OOHHMEOO ®NO N

.59E+03
.00E+00
.38E+05
. 70E+04
.00E+00
.00E+00
.40E+08
.29E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0V
.00E+00
.00E+09
.00E+00
,00E~+ .0
.00E+C0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

2
3
2
1
9
9

9
9
3
5
3
3
6
7
0
0
0
4
2
4
1
2
1
9
2
3
2
4
1
1

4
1
1

)R Values in units of mrem/yr per micro-Ci/m’ for inhalation and
and in units of m® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-39

.959E+03
L45E-01
.38E+05
.02E+07
.16E+08
.17E+02
.53E+07
. 70E+08
.21E+08
.85E+08
.23E+09
.85E+02
LGLBE+05
.88E+08
.00E+00
.00E+00
,00E+00
07E+07
.11E-29
.00E-35
.77E+09
. 34E+10
. 28E+06
. 84E+03
.09E-07
.13E+09
.J1E+04
.B2E+06
.22E+09
.67E+07
.LI9E+08
.11E-02
.02E+07

tritium,

Rev, 9
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Skin

.59E+03
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.QUE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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TABLE 3.3-3 (continued)

MBuclide Bone = Liver  T.Body Thyroid  Kidney = Lung = GI-Tract

TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
$B-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
I-134
I1-135
Cs-134
€s-136
CS-137
Ccs-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
w-187
NP-239

W RO N N W R W N NP 0N RN w0y

HBRODCM

. 73E+00
.58E-31
. 75E+06
,93E+01
.13E+08
.63E+07
.88BE+07
.51E+08
.11E+08
,23E+08
.04E-04
.92E+05
.16E+06
,67E+07
L02E+01
.93E+06
.99E-05
.LBE+04
.92E+09
. 36E+07
.06E+10
.13E-11
.54E-02
. 38E+08
.80E+03
.77E-04
. 79E+05
.31E+02
.0SE+07
.22E-26
. 38E+07
. S53E+04
.38E+03

=R N WO N O N0 O 0N WE RN RN NN N SO0 0 N

.62E+00
.93E-31
.00E+00
.00E+Q0
.00E+00
. S4E+07
,89E+05
. 78E+06
.30E+06
.57E+08
.63E-04
.28E+05
.64LE+06
.O7E+08
.31E+02
.27E+06
.12E-04
.96E+04
.63E+10
. 72E+08
L41E+10
.01E-11
.79E-05
.69E+05
.B6E+02
.85E-05
.86E+05
. 717E+05
.09E+07
.07E-27
L58L 04
.87E 2
.31E+02

NN NN RO N WS N W N O P BN W UM O WD N Y

.87E+01
.79E-30
.B8E+06
.91E+01
.S4E+07
.37E+06
.00E+07
.B88E+07
.92E+07
.69E+07
.71E-04
.S7E+05
.4BE+06
.77E407
. 72E+01
.99E+05
.61E-05
.32E+04
.55E+09
.15E+08

J0E+09

.01E-11
LGL1E-04
.87E+06
.36E+02
.95E-05
. 14E+04
.56E+01
. 71E+06
.12E-27
.54E+06
.01E+04
.25E+01

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.60E+05
L42E+05
L01E+05
.36E+08
LNIAE-04
.43E+05
. 78E+06
.14E+10
.43E+03
.57E+08
.53E-03
.77E+06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.62E+04
.00E+00
.00E+00

O 0 &F O 00000 O0CO0OO0CO0OO0CCOoO VWS PPLWUNOUFEFNDNWNOCDOODOD O
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£ OO0 WV W0 OO W KESE DWWV WWVNMENLDERNRFEOOWLRNG O R

.13E+02
.4L3E-29
.38E+07
.22E+02
.03E+08
.94E+07
.58E+05
.00E+00
.00E+00
. 77E+09
.96E-03
.GE6E+06
.S53E+07
.85E+08
.07E+02
. 74E+06
.34E-04
.42E+05
.17E+09
.35E+07
. 79E+09
LGL4E-11
.69E-05
. 72E+04
.00E+00
.00E+00
. 76E+04
.04E+02
.25E+07
.20E-27
. 30E+04
.00E+00
.10E+02

OO0 0000000 rHrwrrirrO0OO0OO0ODOOCOoOOCOrFHRFHFOOODOOO & &

. 23E+C0
.83E-31
.00E+00
.00E+00
,COE+00
.00E+00
.00E+00
.32E+08
.85E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.97E+09
L4T7E+07
.86E+09
.16E-12
.23E-05
.13E+05
.00E+00
.00E+00
.00E+00
.00E+00
.COE+00
.0CE+00
.00E+00
.00E+00
.00E+00

5.00E+03
1.36E-37
5.64E+08
3.98E+04
1.50E+10
4.33E+09
. 26E+08
.04E+09
.64E+09
. 59E+09
.85E-03
L43E+07
.35E+07
.13E+07
,73E+01
L4LBE+06
.79E-06
.93E+04
.02E+08
.38E+N7
.00E+08
.73E-14
.27E-01
.12E+08
.09E+07
.39E+00
. 32E+08
LO4E+Q7
.27E+10
.GL4LE-29
.B89E+08
. 78E+06
.10E+07

~N
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Rev. 9
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Skin

.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+D0
.00E+00
.00E+00
.00E+CO
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00




United States Nuclear Regulatory Commission

Enclosure 2 to Serial: RNP-RA/95-0159

Page 76 of 172

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT'
(Reference Regulatory Guide 1.109)

PATHWAY =~ Vegetation

AGE GROUP = Child

TABLE 3.3-4

Muclide Bone = Liver  T.Body Thyroid  Kidney = lLung = GL-Tract

H-3 0.00E+00
F-18 6. 84E+00
NA-24 3.72E+05
CR-51 0.00E+00
MN-54 0.00E+00
MN-56 0.00E+00
FE-55 7.63E+08
FE-59 3.89E+08
CO0-57 0.00E+Q0
CO-58 0.00E+00
C0-60 0.00E+00
NI-65 1.02E+02
CU-64 0.00E+00
ZN-65 1.03E+09
BR-82 0.00E+00
BR-83 0.00E+00
BR-84 0.0CE+00
RB-86 0.00E+00
RB-88 0.00E+00
RB-89 0.00E+00
SR-89 3.52E+10
SR-90 1.38E+12
SR-91 5.20E+05
SR-92 7.08E+02
Y-91M 8.12E-09
Y-91 1.82E+07
Y-92 1.55E+00
Y-93 2.91E+02
ZR-95 3.75E+06
ZR-97 5.68E+02
NB-95 4 .04E+05
NB-97 J.41E-06
SR-91 5.20E+05
SR-92 7.08E+02
Y-91M 8.12E-09
Y-91 1.82E+07
Y-92 1.55E+00

O OO0 O0ODO0 -+ 0 OO0 O0DO00DO0O0WWHRFRODOONMFOVDWOANODSHOOO WODS>

.014+403
.00E+CQ
. 72E+05
.00E+00
.S4E+08
.82E+01
.05E+08
.30E+08
.B88E+07
.27E+07
.77E+08
.60E+00
.10E+04
. 74E+09
.QUE+00
.00E+00
.00E+00
.55E+08
.39E-22
LGL3E-26
.005+00
.00E+00
.00E+00
.00E+00
.00E+00
.D0E+00
.Q0E+C0
.00E+00
.25E+05
. 20E+01
.57E+05
.16E-07
.00E+00
.00E+00
.00E+00
.DOE+00
.00E+00

S 0NN PN NS PN W WRN WUV O WL L WP W b

.01E+03
.78E-01
. 72E+05
. 16E+05
. 74E+08
.11E+00
.25E+08
. 14E+08
.83E+07
.92E+08
.11E+09
.60E+00
.63E+03
. 70E+09
. 10E+06
.36E+00
LW1E-11
.80E+08
.36E-22
.05SE-26
.01E+09
.50E+11
.96E+04
.B4E+01
.95E-10
.B6E+05
LL4E-02
.98E+00
. 34E+05
.84E+01
. 12E+05
.88E-07
L96E+04
.84E+01
.95E-10
.B6E+05
LG4E-02

.01E+03
.00E+00
. 72E+05
L42E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0C
.00E+00
.00E+00
.00E+00
.0G0E+00
.00E+00
.00E+00
.00E+00
,00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+0Q0
.00E+00
.00E+C0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

C 000 C O 000000 CO0OO0COD OO0 CO0ODO0O0DO0C OO COoOODCDO0O0CDCOCC O woOo s

QOO0 00O HFHFFHFOODOCODODODODODODOOOOOOHFNOOCOOCOONMHMEWOSS

.01E+03
.00E+00
. 72E+05
. 75E+04
.83E+08
.20E+01
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.65E+04
. 72E+09
.00E+CO0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.18E+06
. 18E+02
.LBE+05
.84E-07
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

O 00000 O0CDO0OO0OO0D0CO0D0O0C 0000000000 COHNOOF WO

.01E+03
.00E+00
.72E+05
.17E+05
.00E+00
.00E+00
.29E+08
.83E+08
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+0Q0
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00C
.00E+00
.00E+00
.Q0E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

4 .01E+03
1.85E+00
3.72E+05
6.14E+06
5.49E+08
2.64E+03
7.50E+07
.56E+08
.36E+08
.65E+08
.09E+09
.18E+03
.15E+05
.81E+08
.00E+00
.00E+00
.00E+00
L93E+07
,66E-23
.99E-28
.36E+09
.86E+10
.15E+06
.34E+04
.59E-05
LG2E+09
.4BE+04
.34E+06
.60E+08
. 24E+07
.91E+08
.90E-01
.15E+06
. J4E+04
.59E-05
LGL2E+09
.LBE+04

S N PN RN PRSPV N LN O

'R Values in units of mrem/yr per micro-Ci/m’ for inhalation and tritiua,
and in units of w® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-41
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Skin

.01E+03
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+09
.00E+00
,00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
,00E+00
.00E+00
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United States Nuclear Regulatory Commission

TABLE 3.3-4 (continued)

Nuclide Bone = Liver  T.Body  Thyroid  Kidney  lung  GI:Tract

Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
I-131
1-132
1-133
I-134
1-135
Cs-134
CSs-136
Cs-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE- 144
PR-144
HF-181
wW-187
NP-239

2.91E+02
3.75E+06
5.68E+02
4. 04E+05
3.41E-06
0.00E+00
4. 70E+00
1.03E-30
1.52E+07
9.02E+01
7.54E+08
3.45E+Q7
3.60E+07
3.43E+08
4,91E+08
9.83E+08
1.30E-03
1.63E+06
7.46E+06
&
8
3
i
6
1
8
2
5
4
2
3
3
6
1
1
4
3
6
2

43E+08

,92E+01
.52E+06
LGL2E-04
. 18E+04
.56E+10
. 22E+07
.S0E+10
.69E-11
.69E-02
. 76E+08
. 26LE+03
.20E-04
.G6E+05
.71E+03
.22E+08
.11E-26
.12E+07
LG1E+04
.56E+03

HBRODCM
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.00E+00
.25E+05
. 20E+01
.STE+05
.16E-07
. 75E+06
.21E+00
.07E-30
.00E+00
.00E+00
.00E+00
.33E+07
L1€5406
.L6E+06
. 79E+06
. 74E+08
.64E-04
.63E+05
. 30E+06
LGLE+08
.64E+02
.3SE+06
.64E-04
. 1LE+05
.S6E+10
.26E+08
.39E+10
.92E-11
.50E-05
LL2E+05
.13E+03
.02E-04
.22E+05
.29E+05
.82E+07
.27E-26
.22E+05
.B0E+04
.B4E+02

W RO R W WL WU WD N0 WU W R R W WD WO R e R B N N

.98E+00
. 34E+05
.84E+01
.12E+05
.88E-07
.92E+06
.S53E+02
.36E-29
.83E+06
.27E+01
.G4OE+07
.B6E+07
.93E+07
.20E+08
.03E+08
.53E+08
.09E-04
.99E+05
.99E+06
.16E+07
.53E+01
.65E+06
.21E-04
,27E+04
.41E+09
L46E+08
. 53E+09
.02E-11
.36E-03
.61E+07
.82E+02
.20E-05
. 79E+04
.35E+02
.50E+06
,07E-27
.14E+06
. 70E+04
. 29E+02

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
,00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
. 75E+05
.58E+05
.55E+05
.17E+08
.30E-04
.16E+06
.81E+06
. 75E+10
.60E+03
.08E+08
.Q7E-03
.86E+06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00C
.00E+00
.00E+00
.00E+00
.03E+05
.00E+00
.00E+00
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.00E+00
. 18E+06
.18E+02
.4BE+05
.84E-07
L65E+Q7
. 34E+02
.83E-29
.82E+07
.93E+02
.02E+09
. 34E+0Q7
.96E+05
.00E+00
.00E+00
.89E+09
.81E-03
.4SE+06
L07E+07
.36E+08
.51E+02
. 25E+06
.03E-04
. 71E+05
.94E+09
.20E+08
,79E+09
.57E-11
.18E-05
.87E+04
.0CE+00
.00E+00
LG1E+05
.90E+02
.11E+07
.73E-27
.80E+04
.00E+00
.31E+02

O 0000000 HFHFUNFNOOODOOODOOOOONEFHFOOOOOWSE:OOOOO DO

.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.68E+00
.68F-31
.00E+00
.00E+00
.00E+00
.00E+00
.00E+C0
.91E+08
. 74E+08
.00E+00
.00E+00
.00E+0C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+920
.85E+09
.79E+07
.80E+09
.99E-12
A7E-05
LLGLE+OS
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00C+00

00E+00

4. 34E+06
8.60E+08
1.24E+07
2.91E+08
1.90E-01
6.41E+06
5.24E+03
3.41E-30
3.92E+08
5.89E+04
1.17E+10
2.77E+09
1.44E+08
2.15E+09
1.17E+09
1.20E+09
8.12E-02
2.28E+07
3.32E+07
1.28E+07
1.93E+02
1.75E+06
1.75E-04
8 .48E+04
1.38E+08
7.94E+06
1.50E+08
3.65E-11
2.71E+00
1.40E+08
3.16E+07
2.02E+01
4 .02E+08
1.36E+07
9. 9SE+09
2.74E-23
- 18&+08
5.34E+06
1.36E+07

Rev, 9
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Skin

.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+GO
.00E+00
.NOE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00




United States Nuclear Regulatory Cummission
Enclosure 2 tc Serial: RNP-RA/95-0159
Page 78 of 172

PATHWAY = Meat
AGE GROUP = Adult

Buclide

H-3
NA-24
CR-51
MN- 54
FE-55
FE-59
€C0-57
CO-58
C0-60
CU-64
ZN-65
BR-82
RB-86
SR-89
SR-90
SR-91
Y-91
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
$§B-125
TE-129M

Bone

0.00E+00
1.39E-03
C.00E+Q0
0.00E+CD
2.28E+08
2.28E+08
0.00E+00
0.00E+00
0.00E+00
0.00E+Q0
3.20E+08
0.00E+00
0.00E+00
2.57E+08
1.03E+10
1.58E-10
9.53E+05
4.87E-12
1.57E+06
2.11E-05
2.01E+06
0.00E+00
4 . 76E-21
9.15E+07
6.30E-28
2.26E+09
5.57E+06
3.94E+07
1.66E+07
1.51E+07
1.07E+09

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT'
(Reference Regulatory Guide 1.109)

W W OO0 O ™ - 8OO0 0 OO0 &  C rHF R WM WM~ W

Liver

.24 E+02
.39E-03
.00E+00
.33E+06
.58E+08
.J6E+08
.01E+06
.S52E+07
L96E+07
.80E-07
.02E+09
.00E+00
.S3E+08
.00E+00
.00E+00
.00E+00
.00E+00C
.00E+00
.02E+05
.27E-06
.12E+06
.01E+05
.35E-20
.00E+00
.00E+00
.00E+00
.15E+06
.52E+06

. 14E+05
.69E+05
.99E+08

WO W W NN W O W NN NN R W N N WO W

TABLE 3.3-5

T.Body Thyroid  Kidney = lLung  GI-Tract

. 24E+02
.39E-02
.30E+03
.4OE+06
.68E+07
.0SE+08
LL3E+06
.40E+07
.31E+08
.31E-07
.60E+08
.25E+03
.11E+08
.37E+06
.S3E+09
.39E-12
.SSE+04
.35E-13
.GOE+0S
.95E-06
.02E+05
.92E+04
.71E-19
. 94E+07
.LI9E-28
.85E+08
.06E+06
.73E+07
.60E+06
.S9E+06
.69E+08

L 24E+02
.39E-03
.76E+03
.OCE+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+0Q0
.00E+00
.0CE+O0
.0Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.36E+05
.03E+04
. S3E+04
.67E+08

WPV O OO0 00 00 000000000000 OO OO O W - w

P OO P BWNNFHFONYNOOOO OO YOO OO O N - e w

. 24E+02
.39E-03
.39E+03
.18E+06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.05E-07
.81E+08
.00E+00
.0Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.B8E+05
.L4E-06
.11E+06
. 28E+05
.04E-19
.L9E+08
.15E-27
. 36E+0’
.01E+07
.12E+06
.00E+00
.00E+00
.GHE+09

O - OO0 0000 O 0000000000000 OO ™~ 0O M W

. 24E+02
,39E-03
.36E+03
.00E+00
.81E+07
. 50E+08
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0Q0
.00E+00
,00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.59E-21
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

30E+07

. 26E+0Q7
.00k -00

3. 24E+02
1.39E-03
1.58E+406
2.24E+07
9.06E+07
1.79E+09
1.13E+08
3.07E+08
1.12E+09
2.38E-05
6.42E+08
1.43E+03
8.94E+0Q7
4. 12E+07
2.98E+08
7.53E-10
5.24E+08
1.55€-07
1.59E+09
1.32E+00
6.79E+09
2.33E+05
7.96E-18
1.07E+10
3.86E-25
1.46E+11
2.10E+09
6.89E+08
4.72E+08
1.66E+08
5.38E+09

'R Values in units of mrem/yr per micro-Ci/m® for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-43
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Skin

L24E+02
.00E+00
.00E+0U
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.COE+00
.00E+00
,00E+00
,00E+00
.00E+0Q0
.00E+00
.00E+00
.C0E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00




United States Nucle - Regulatory Commission
Enclosure 2 to Seriz.: RNP-RA/95-0159
Page 79 of 172

Buclide Bone = Liver  T.Body  Thyroid  Kidney = lLung  GI-Tract

TE-131M
TE-132
1-131
1-133
I-135
Cs-134
Cs-136
Ccs-137
BA-140
LA-140
CE-141
CE-143
CE- 144
HF-181
W-187
NP-239

.

.

66E+02

.L6E+06
.06E+07

72E-01
69E-17

4
1
1
3
4
5.18E+08
1.15E+07
3
2
3
1
2
1
1
2
2

04E+08

. 75E+07
.T4E-02
. 2LE+04
.03E-02

15E+06
79E+08
08E-02
61E-01

HBRODCM

L I T T - T S - Y < N

.28E+02
L G4E+05
.S1E+07
.47E-01
.23E-16
.23E+09
. S4E+07
.63E+08
LLS5E+04
.89E-02
.37:+403
.S50E+01
.82E+05
.01E+06
. 74E-02
.56F-02

- L R - S T . B

TABLE 3.3.5 (continued)

.90E+02
.B6E+05
.66E+06
.97E-01
.53E-17
.01E+09
L27E+07
.31E+08
.80E+06
.99E-03
.49E+02
L66E-03
.19E+04
.03E+07
.09E-03
L41E-02

OO0 OO0 O0COO0COO0 OO ® W & - W

.61E+02
.Q4E+06
.95E+09
.51E+01
.10E-15
.00E+00
. 00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00C
.00E+00
.4L1E+05
.00E+00
,00E+00

3-44

0 O 0 N O WO W W = O M

.31E+03
.09E+06
.S9E+07
.13E+00
.97E-16
.99E+08
.53E+07
.27E+08
.17E+04
.00E+00
.89E+03
.61E-03
.86E+05
.41E+05
.00E+Q0
.00E-02

CO0O0O00O0OOHMFWKOOOGOO

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.32E+08
.LEE+06
.09E+08
.98E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00

2
4

3
5
1
2
5
1
5
1
3
5
3
1
5
5

.26E+04
LLEE+07
.99E+06
.82E-01
.39E-16
.16E+07
.16E+06
.86E+07
.66E+07
.38E+03
.20E+07
.61E+02
.90E+08
.33E+10
. 71E+00
.26E+03

Rev, 9
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Skin

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.0CE+0C
.00E+00
.00E+00
.00E+00
.0Q0E+00
.00E+00
.00E+00
.00E+00




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159
Page 80 of 172

PATHWAY = Meat
AGE GROUP = Teen

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)

TABLE 3.3-6

Muclide Bone = Lizer  T.Body Thyroid Kidney = lung  GI-Tract

H-3
NA-24
CR-51
MN-54
FE-55
FE-59
C0-57
CO-58
CO-860
CU-64
ZN-65
BR-82
RB-86
SR-89
SR-90
SR-91
Y-91
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125

0.00E+00
1.11E-03
0.00E+00C
0.00E+00
1.86E+08
1.82E+08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.25E+08
0.00E+00
0.00E+00
2.17E+08
6.66E+09
1.33E-10
8.03E+05
4.11E-12
1.25E+06
1.76E-05
1.57E+06
0.00E+00
3.78E-21
7 .45E+G7
$.27E-28
1.90E+09
4.21E+06
2.78E+07
1.36E+07
1.24E+07

TE-129M &.96E+08
TE 131M 3.89E+02

W N WO OO0 R0 W W OO0 0 00 WO YN S - WE WO

.93E+02
.11E-03
.00E+00
.59E+06
.32E+08
.25E+08
.S9E+06
.17E+07
.62E+07
.28E-07
.B2E+08
.00E+00
. 78E+08
.00E+00
.00E+00
.00E+00
.COC+00
.00E+00
.96E+05
.49E-06
. 72E+05
.33E+04
.0SE-20
.00E+00
.00E+00
.00E+00
.99E+06
.16E+06
.S50E+05
.35E+05
.32E+08
.86E+02

R WU R RN R RN W R R RNWU O WO W R O W LN e e

.93E+02
.11E-03
.04E+03
.11E+06
.07E+07
.64E+08
.02E+06
.69E+07
.04E+08
.07E-07
.65E+08
. 94E+02
. 78E+08
.21E+06
.65E+09
.29E-12
.15E+04
.13E-13
. 712E+05
.61E-06
.B0E+05
.59E+04
.37E-19
.18E+07
.05E-28
.39E+08
.43E+06
.95E+07
.30E+06
.89E+06
LL2E+08
.5SE+02

1.93E+02
1.11E-03
2.80E+03
0.COE+00
.00E+00
.Q0E+00
.Q0E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.0Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.84E+05
.0BE+04
. 13E+04
.89E+08
.80E+02

NN - WWOoOOOoODOoODCOCOoOODOOoODOODOoOOoODOoODODCODODODOODOOCOO

WO O N WOANPKFFEOBOWVWMO OO O OO O WM W O O O O O H 4 = p

L93E+02
.11E-03
.10E+03
.67E+06
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.77E-07
.00E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.82E+05
,29E-06
LGSE+05
.91E+05
.57E-19
.63E+08
.65E-27
.66E+09
.60E+06
.23E+05
.00E+00
.00E+00
.75E+09
.94E+03

1
1
7
0
8
1
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
5
0
e
0
0
0
1
1
0
0

93E+02
11E-03
19E+03

.00E+00
.35E+07

.34E+08
.00E+00
.Q0E+00
.00E+00
.00E+0C
.00E+0C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

00E+00

.00E+00
.00E+00
.00E+C0
.00E+00
.00E+00
.85E-21
.U0E+00
.00E+00
.00E+Q00
.00E+00

COE+00

. 19E+07

.09E+07
.00E+00
.00E+00

1.93E+02
1.11E-03
8.46E+05
1.15E+07
5.69E+07
1.01E+09
6.70E+07
1.61E+08
6.02E+08
1.77E-05
3.31E+08
0.00E+00
5.60E+07
2.58E+07
1.88E+08
6.04E-10
3.29E+08
1.26E-07
9.13E+08
9.44E-01
3.73E+09
1.49E+05
6.92E-18
6.22E+09
4.26E-25
9.11E+10
1.12E+09
3.33E+08
2.74E+08
9.61E+07
3.36E+09
1.50E+04

'R Values in units of mrem/yr per micro-Ci/m’ for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-45

Rev. 9

O 0O 0000000000000 0D 000000000 OCO O O C =

Skin

.93E+02
.Q0E+00
.00E+00
,00E+00
.00E+00
.Q0E+0C
.00E+00
,00E+00
.00E+00
.00E+0C
.C0E+00
.00E+00
.00E+00
.Q0E+0C
.00E+0C
.00E+00
.00E+00
.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.G0E+00
.00E+00




United States Nuclear Regulatory Commission
Erclosure 2 to Serial: RNP-RA/95-0159 TABLE 3.3-6 (continued)

Nuclide  Bome =  Liver  T.Body

Fage 81 of 172
TE-132 1.19E+06
1-131 8.78E+06
I-133 3.11E-01
1-135 3.82E-17
CS-134 4,.12E+08
CS-136 8.97E+06
cs-137 5.85E+08
BA- 140 2.27E+07
LA-140 3.08E-02
CE-141 1.04E+04
CE-143 1.71E-02
CE- 144 9.71E+05
HF-181 1.47E+08
w-187 1.75E-02
NP-239 2.28E-01

HBRODCM

NP O NN WY O W,

.96E+05
.23E+07
.28E-01
.83E-17
.69E+08
.53E+07
. 78E+08
. 78E+04
.51E-02
.94E+03
.26E+01
.02E+05
.067405
.42E-02
.15E-02

U g O N W

.12E+05
.60E+06
.61E-01
.64E-17
.S50E+08
.37E+07
.71E+08
.LBE+06
.02E-03
.97E+02
.39E-03
.22E+04
.64E+D7
,99E-03
.19E-02

Thvroid  Kidney Lung GI-Tract

O O F OO0 OO0 OO 00 > W W g

.97E+05
. S9E+09
. 37E+01
.32E-15
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.91E+C5
.0Q0E+00
.00E+00

3-46

D OOV WO VW N - W O N~

.25E+06
.12E+07
.26E-01
.55E-16
.08E+08
.92E+07
.65E+08
LLGLE+03
.00E+00
.27E+03
.58E-03
.4O0E+05
. 70E+05
.0OCE+00
.75E-02

O OO0 OCO0OO0O0O M wrEOOOO

.00E+00
.00E+00
.00E+00
.00E+00
.18E+08
.03E+06
.03E+06
.87E+04
.00E+00
. 00E+00
.O0E+00
.00E+00
.00E+00
.00E+00
.00E+00

2
2
3
1
1
2
1
3
8
1
3
2
7
3
3

.LOE+07
.43E+06
,99E-01
,09E-16
.21E+07
.B4E+06
.11E+07
.S0E+07
.69E+02
.98E+07
. 74E+02
.LLE+08
.33E+09
.85E+00
.G46E+03

Rev. 9
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Skin

. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+N0
.Q0E+0Q
.00E+00
.00E+00
.00E+00




United States Nuciear Regulatory Commission
Enciosure 2 to Serial: RNF-RA/95-0159
Page 82 of 172

PATHWAY = Meat
AGE GROUP = Child

Buclide  Bome

H-3 0,00E+00
NA-24 1.77E-03
CR-51 0.00E+00
MN- 54 0.00E+00
FE-55 3.56E+08
FE-59 3.23E+08
€0-57 0.00E+00
CO-58 0.00E+00
CO-60 0.00E+00
CU-64 0.00E+00
ZN-65 3.3LE+08
BR-82 0.00E+00
RB-86 0.00E+00
SR-89 4,.1CE+08
SR-90 8. 64E+09
SR-91 2.50E-10
Y-91 1.52E+06
Y-93 7.73E-12
ZR-95 2.23E+06
ZR-97 3.28E-05
NB-95 2.71E+06
MO-99 0.00E+00
TC-99M 6.63E-21
RU-103  1.35E+08
RU-105 9.84E-28
RU-106 3 .58E+09
AG-110M €.99E+06
SN-113  4,17E+07
SB-124  2.46E+0Q7
€B-125 2.25E+07
TE-129M 1.69E+09
TE-131M 7.23E+02

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT'
(Reference Regulatory Guide 1.109)

N W P OO0 O - P P OO0 OO C W O WV WWL B 0= 00O N

TABLE 2.3-7

Liver  IT.Body  Thyroid  Kidney  lung = Gl-Trsct

.33E+02
.77E-03
.Q0E+00
. 39E+06
.B9E+08
.23E+08
.69E+Q06
.37E+07
LA9E+07
.D6E-07
.00E+08
.00E+00
.37E+08
.00E+00
,00E+00
.00E+00
,00E+00
.00E+00
.90E+05
.74E-06
.06E+06
. 16E+05
.30E-20
,00E+00
.00E+00
.00E+00
. 72E+06
.34E+06
.19E+05
. 73E+05
.71E+08
.S0E+02

HBRODCM
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.33E+02
.77E-03
.B5E+03
.70E+C6
,B8S5E+07
.60E+08
. 50E+06
.18E+07
.62E+08
.85E-07
.60E+08
.56E+03
.30E+08
.17E+07
.19E+09
L42E-12
.06E+04
.12E-13
.36E+05
.80E-06
.S5E+05
,87E+04
.15E-19
,1BE+07
.S57E-28
LLB6E+08
. 77E+06
.56E+07
.62E+0G
. 71E+06
.62E+08
.66E+02

.33E+02
.77E-03
.36E+03
.00E+00
.OQ0E+00
.D0E+Q0
.O0E+00
,00E+00
.D0E+00
0CE+00
. Q0E+00
.00E+Q0
.Q0E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.0O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0C
.51E+05
L43E+04
.O8E+04
.L4LE+08
.14E+02

VDU WO OO0 00 0000000000000 O0OCOCO & N

NP OO O ®E®WHNWOWOONOOOOOOOWM WO OO O O = 1 1 M

.33E+02
.77E-03
. 19E+03
. 79E+06
.0CE+0C
.00E+00
.00E+00
.00E+00
.00E+00
.41E-07
.67E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.GOE+00
.Q0E+00
.01E+05
.80E-06
.92E+05
.4LTE+05
.89E-19
.39E+08
.65E-27
.83E+09
. 79E+06
.23E+05
.00E+00
.00E+00
.96E+09
L42E+03

2.
1.
7.
0
1
1
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
&
0
0
0
0
0
1
1
0
0

33E+02
77E-03
96E+03

.00E+00
.07E+08
.51E+08
.00E+00
.00E+00
.00E+00
.00E+0C0
.00E+Q0
.00E+00
.COE+00
.00E+00
.00E+00
.00E+00

00E+00

.00E+00
.00E+00
.00E+00
.CCE+00
.00E+00
.60E-21
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.36E+07
.25E+07
.00E+00
.00E+00

2.33E+02
1.77E-03
4.16E+05
5.37E+06
3.50E+07
5.44E+08
3,.85E+07
7.97E+07
3.04E+08
1.44E-05
1.58E+08
0.00E+0Q0
3.45E+07
1.59E+07
1.16E+08
5.51E-10
2.02E+08
1.15E-07
5.11E+08
7.18E-01
1.95E+09
9.58E+04
7.40E-18
3.48E+09
6.42E-25
5.56E+10
5.61E+08
1.67E+08
1.54E+08
5.37E+07
2.06E+09
1.01E+04

IR Values in units of mrem/yr per micro-Ci/m’ for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.

3-47
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.33E+02
.00E+00
.00E+00
.00E+00
.00E+00
.DOE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.C0E+00
.00E+00




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159
Page 83 of 172

Nuclide  Bone Liver IT.Body  Thyroid  Kidney Lung GI-Tract

TE-132
1-131

1-133

1-135

Cs-134
Cs-136
Ccs-137
BA-140
LA-140
CE-141l
CE-143
CE-144
HF-181
w-187

NP-239

2
1
5
6
7
1
1
4,
5
1
3
1
2
3
4

.18E+06
.63E+07
.78E-01
.91E-17
.26E+08
.S5E+07
.0BE+09
19E+07
,64E-02
.96E+04
.21E-02
.83E+06
.66E+08
.24E-02
.29E-01

HBRODCM
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.65E+05
.64E+07
.15E-01
.24E-16
.19E+09
L26E+07
.03E+09
.67E+04
.97E-02
.76E+03
. 74E+01
. 7T4E+05
. 04E+06
.92E-02
.08E-02
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TABLE 3.3-7 (continued)

.17E+06
. 30E+06
. 71E-01
.88E-17
.51E+08
. 75E+07
.52E+08
.4SE+06
.64E-03
.45E+03
.52E-03
. 77E+04
.68E+07
.60E-03
.16E-02

O O ® O OC OO O O OO - = Wun =

.41E+06
.G41E+09
,33E+02
.10E-14
.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 75E+05
.00E+00
.Q0E+00

3-48
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.96E+06
.69E+07
.19E+00
.91E-16
.69E+08
.27E+07
.36E+08
.20E+04
.00E+00
.28E+03
.29E-03
.18E+05
.35E+05
.00E+00
.90E-02

O OO COO0COMNMEFwWwMEHOOOO

.00E+00
.00E+00
.00E+00
.00E+00
.33E+08
.38E+06
.21E+08
.19E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

9
1
2
9
6
1
6
2
5
1
2
1
4
2
2

. 71E+06
.LBE+06
.88E-01
G7E-17
L43E+06
.50E+06

.12E+07
L49E+02
.22E+07
.55E+02

.42E+09
.69E+00

Rev. 9
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.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00

Skin
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PATHWAY = Cow Milk

AGE GROUP = Adult

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1,109)

Commission

TABLE 3.3-8

Buclide Bone = Liver  T.Body Thyroid  Kidney = lung

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
C0-57
C0-58
C0-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99

,00E+00
.S57E-03
L45E+06
.Q0E+00
.00E+00
.00E+00
.96E+07
.SSE+07
.00E+00
,00E+0C
.00E+00
.76E-01
.00E+00
L23E+09
.Q0E+00
.00E+00
.00E+00
. 00E+00
.23E+09
.B9E+10
.91E+04
.95E-01
.27E-20
.23E+03
.64E-05
.24E-01
.89E+02
.34E-01
. 23E+04
LLOE-12
.00E+00

C W NP NN WBM NP N W OO0 00T O WD OoOONMMFEFOODOD N PO
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.63E+02
.00E+.9
LGLSE+06
.00E+00
. 71E+06
.21E-03
.35E+07
.99E+07
. 10E+05
L92E+06
.3CE+07
.88E-02
.39E+04
.93E+09
,00E+00
,0UE+00
.00E+00
.41k+09
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.53E+02
.76E-02
.02E+04
.59E-13
.LBE+07

F WU N & - 0NN O WO W NN DN WY NN,

.63E+02
.Q7E-04
.4SE+06
.55E+04
.28E+06
LGL7E-04
.15E+06
. 30E+07
.69E+06
. 79E+06
.87E+07
.23E-02
.12E+04
. 78E+09
.27E+07
.98E-02
.75E-23
.12E+09
. S4LE+07
. S4E+09
.17E+03
.14E-02
L43E-21
.93E+02
.65E-06
.19E-03
.71E+02
.01E-02
.16E+04
.14E-13
. 72E+06

.63E+02
.00E+00
LL5E+C6
.53E+04
,00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+C0O
.00E+00
.00E+00
.00E+00
.00E+CO
.00E+00
.00E+00
.00E+00

0O 0O 00O C OO0 O0DO0O0OO0O0O0DO0DO0D0DO0D0DO0COoODO0CO0DDOCOOrHFNMON

W - W w0 0O 00 0CC O 000 OO NODMOD OO0 OO0C O WVNMWNOGN

.63E+02
.00E+00
.G45E+06
.62E+03
.00E+06
.35E-03
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 04E+04
.63E+09
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.0CE+C0
.00E+00
.00E+00
.00E+00
.00E+00
.97E+02
.32E-01
.97E+04
.00E-12
.62E+07

O OO0 0O C OO0 0O CO0OO00DO0OCO0OO0O0DO000C 0O HF NOO WMNDO-N

.63E+02
.00E+00
LGLSE+06
. 39E+04
.COE+00
.00E+0U
. S4E+06
.67E+07
.Q0E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
.O0E+00
.00E+00
.00E+00
.COE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+0C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

Gl-Tract

.63E+02
.35E-04
.4S5E+06
L42E+06
.06E+07
.34E-01
.75E+06
.00E+08
.S57E+07
,95E+07
.L4LE+08
.24E+00
.04E+06
.47E+09
. 75E+07
LG4E-01
,37E-28
. 76E+08
,98E+08
.12E+09
.38F+05
. 82E+00
.B4E-19
.98E+06
.88E-01
.11E+03
.02E+05
. 71E+04
.LLE+08
.17E-09
.76E+07

W W R0 N WO W 0 R W RN R NN RN NN g

IR Values in units of mrem/vr per micro-Ci/m® for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.
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.63E+02
.00E+00
.00E+00
.00E+00
.00E+C0
.00E+00
.00E+00
.00E+00
.D0E+00
,00E+00
.Q0E+00
.00E+00
.00E+00
. COE+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
. 00E+00
.00E+00
.C0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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Nuclide Bome = Liver  T.Body  Thyroid  Kidney = lLung  GI-Tract

TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
§B-124
S§B-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
I-133
I-134
1-135
Cs-134
Cs-136
£s-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE- 144
HF-181
W-187
NP-239

3
8
8
1
4
3
2
1
5
2
3
2
2
1
3
2.
1
4
2
5
9
4
2
4
1
N
4
2
8
6
3.

.35E+00
.85E+02
.65E-04
.64E+04
.85E+07
.87E+06
. 16E+07
.61E+07
.67E+07
.97E-10
.69E+05
.LEE+06
.91E+08
.67E-01
.8BE+06

11E-12

. 29E+04
.LS5E+09
.S1E+08
. 96E+09
.72E-24
.S4E-08
.S7E+07
. 52E+00
.90E-11
.27E+03
.16E+01
.83E+05
.46E+03
.52E+03

67E+00

HBRODCM
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.4BE+00
.00E+00
.00E+00
.00E+00
L49E+07
.49E+05
.09E+05
.80E+05
.12E+07
.12E-10
.BOE+05
.59E+06
.16E+08
L4L7E-01
. T4E+06
.72E-12
.3BE+04
.06E+10
.91E+08
. 15E+09
.92E-23
.24E-11
. 23E+04
. 28E+00
667 12
.8..4+03
.08E+04
.18£+05
. 77E+01
L4S5E+03
.61E-01
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TABLE 3.3-8 (continued)

. 21E+02
.81E+02
.41E-04
.08E+03
.66E+07
.66E+06
. S8E+06
. B4E+06
.98E+06
.25E-11
.50E+05
.49E+06
.38E+08
.36E-01
.06E+06
.05E-12
.25E+04
.66E+09
.14E+08
. 34E+09
.51E-24
.33E-09
.68E+06
.01E-01
.16E-12
.27E+02
.GOE+00
.52E+04
,STE+02
.90E+03
.99E-01

,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.26E+04
. 25E+04
. G4E+04
L95E+07
.28E-10
. B6E+05
. 76E+06
.36E+11
.56E+01
,91E+08
.92E-1N
.23E+06
,00E+00
.0CE+00
.00E+00
.00E+0C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.03E+01
.00E+00
.00E+00

O 0O 00O

O O W O O O O O C O O O O O N WO WO H M b 00 M e
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LGLGE+02
.38E+03
.12E-02
.17E+04
.82E+07
. 10E+05
.Q0E+00
.COE+00
.37E+08
.25E-09
.83E+06
.53E+07
.13E+08
.12E-01
.18E+07
.10E-12
LG2E2 04
.430+09

32E+08

.77E+09
.41E-23
.03E-11
.10E+04
.COE+00
.00E+00
.34E+03
,35E+01
L01E+04
L97E+01
.00E+00
.13E+00

oooooooowo-‘v-sowwooooooooo-—-.—-ooooo&

.64E+00
.00E+00
.00E+GO
.00E+00
.00E+00
.00E+00
.68E+07
.24E+07
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 14E+09
.S6E+07
.20E+08
.39E-24
.84E-11
. 85E+04
.00E+00
.Q0E+00
.C0E+00
.Q0E+00
.00E+00
.00E+00
.00E+Q0
.00E+00

5.61E+03
1.03E+05
5.29E-01
1.06E+06
1.83E+10
6.77E+07
6.14E+08
1.78E+08
2.86E+08
2.25E-10
1.79E+07
7.52E+07
1.10E+08
8.39E-02
6.06E+06
4.99E-15
3.82E+04
1.85E+08
1.13E+08
1.58E+08
8.19E-29
8.06E-08
5.29E+07
1.67E+05
6.32E-08
1.10E+07
1.15E+06
9.56E+07
6.28E+05
1.78E+06
7.41E+04

Rev. 9
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.00E+0Q0
.Q0E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
. Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.QOE+GO
.00E+00
.O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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PATHWAY = Cow Milk

AGE GROUP = Teen

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT'
(Reference Regulatory Guide 1.109)

TABLE 3.3-9

Buclide Bone = Liver  T.Body Thyroid  Kidney = Lung  GI-Tract

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
£0-57
CO-58
C0-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99

.00E+00
.16E-03
.27E+06
. 00E+Q0
.00E+00
.00E+00
LTE+07
LS5E+07
,00E+00
.00E+00
. 00E+00
.88E-01
.00E+00
.90E+09
.Q0E+00
.00E+00
.00E+00
.O0E+0C
.2BE+09
L49E+10
. 34E+04
.07E-01
.15E-19
.33E+04
.04E-04
,J4E-01
.38E+03
.90E-01
.23E+05
.19E-12
.00E+00
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.93E+02
.00E+00
.27E+06
.00E4 00
.12E+07
.47E-03
LGLBE+07
.04E+08
. 78E+06
,60E+06
.20E+07
.79E-02
. 27E+04
. SBE+09
.00E+00
.00£+00
.0CE+00
.4OE+09
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.35E+02
.56E-01
.B4E+04
.S4E-12
.4BE+07
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.93E+02
.94E-04
.27E+06
.46E+04
.22E+06
.33E-03
. 7T4E+06
.01E+07
.99E+06
.52E+07
.96E+07
.00E-02
.01E+04
.07E+09
,68E+07
.B4E-01
.13E-23
.07E+09
.S2E+07
.36E+10
.12E+03
.87E-02
.39E-21
.56E+02
.01E-06
.13E-02
.99E+02
.20E-02
. 76 E+04
.61E-13
.55E+06

.93E+02
.00E+00
.27E+06
LLBE+0G
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0C
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+CO
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.93E+02
.00E+00
.27E+06
.77E+03
.34E+06
L45E-03
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
,00E+00
.08E+05
.21E+09
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.40E+02
.37E-01
.63E+04
.80E-12
.03E+08

OO0 0O 0O 0000000000000 0CCO0OO0O0COoOO0OWMHEHOOO PO W

.93E+02
.00E+00
.27E+06
.36E+04
.O0E+C9
.00E+00
.S6E+07
.27E+07
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.QUE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.O0E+00
.00E+00
,00E+C0

9.93E+02
7.35E-04
.27E+06
.LIE+06
.29E+07
.91E-01
.0O6E+07
.LS5E+08
.32E+07
.10E+07
.87E+08
. 76E+00
.31E+06
. 79E+09
.00E+00
.00E+00
.0CE+00
.51E+08
. 71E+08
.54E+09
,42E+05
.31E+01
LL2E-18
L4SE+06
.86E+00
.26E+04
.00E+06
.23E+04
.92E+08
,67E-08
,03E+07

~ &

oMU RN D OO0 OO N W E NY W PN

o W N

IR Values in units of mrem/yr per amicro-Ci/m’ for inhalation and tritium,
and in units of w?® mrem/yr per micro-Ci/sec for all others.

HBRODCM
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Skin

.93E+02
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+0C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0C
,00E+00
.00E+00
.00E+00
.00E+N0O
.00E+00
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Buclide Bone  Liver  I.Body  Thyroid  Kidney = lung  GI:-Tract

TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
§B-125
TE-129M
TE-129
TE-131M
TE-132
I-131
1-132
1-133
I1-134
I-135
Cs-134
Cs-136
Cs-137
Cs-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181
W-187
NP-239

5
1
1
3
8
3
3
2
1
5
6
4
5
2
7
3.
2
7
4
1
1
8
4
8
3
7
7
5
5
L
7.

.82E+00
.57E+03
.58E-03
.02E+04
.02E+07
.95E+06
.86E+07
.89E+(7
.04E+08
L48E-10
. 71E+05
.39E+06
.28E+08
.96E-01
.08E+06

74E-12

. 29E+04
. 73E+09
.27E+08
.08E+10
.76E-23
.GLOE-08
. 64LE+07
.11E+00
LG4LE-1]
.82E+03
.65E+01
.20E+05

S1E+04
19E+04
01E+00

HBRODCM

O © 00 N WL WL WU WO N N W N W W NN YN0 0O 0O

.62E+01
.00E+00
.00E+00
.00E+00
. S9E+0Q7
LI9E+05
.11E+05
. 15E+05
.85E+07
.04E-10
.22E+05
. 78E+06
.39E+08
.75E-01
,20E+0Q7
L93E-12
.91E+04
.82E+10
.6BE+09
LGGLE+10
.38E-23
.91E-11
.6BE+04
,99E+00
.53E-11
.22E+03
.56E+04
.15E+05
.32E+01
,72:+03
.61E-01

W W RN W RN WL 0N W W RN W NN O W N

TABLE 3.3-9 (continued)

.10E+02
.73E+02
.13E-04
.81E+03
.61E+07
.33E+06
.S1E+07
. 75E+06
.64LE+07
.33E-10
.69E+05
.62E+06
.97E+08
.18E-01
.66E+06
.56E-12
.19E+04
.L4E+09
.13E+09
.O1E+09
.69E-23
.45E-09
.99E+06
.06E+00
.80E-12
.00E+02
.22E+00
.80E+04
.69E+03
L4O0E+03
.67E-01

.00E+00
.00E+00
.00E+Q0
.00E+00
,00E+00
.23E+04
. 75E+04
. 76E+04
.35E+07
.91E-10
.B4LE+05
.93E+06
.16E+11
.61E+0.
.68E+09
.65E-10
,BOE+06
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.06E+01
.00E+00
.00E+00

O O Ww OO 00 00O OO0 O WrFFNNMDP WIWNMN®mEOOOOO

3-52

RN OO F NN OO WULKN S O WU WK MR WRN S OO M W oW N

LL2E+02
.55E+03
.99E-02
.83E+04
GSE+08
. 76E+05
.00E+00
,00E+00
. 34E+08
.30E-09
.36E+06
.67E+07
. 27E+09
. 22E+00
.11E+07
.56E-11
.33E+04
. 78E+09
.16E+08
.89E+09
.S50E-23
.57E-11
.93E+04
.00E+00
.00E+00
L46E+03
.50E+01
.29E+05
.91E+01
.00E+00
.08E+00

O OO0 OC OOV OO WHENMFFNOOODOOO2D2DOOMNMNWOOOO OWw

.01E+00
.00E+00
,00E+00
.00E+00
.0Q0E+00
.00E+00
. 37E+07
. S4E+07
.00E+00
.00E+C0
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.21E+09
LLLE+08
.90E+09
.91E-24
.07E-11
.B82E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

1.07E+04
1.31E+05
1.28E+00
1.45E+06
2.13E+10
7.14E+Q7
7.78E+08
2.25E+08
3.90E+08
2.99E-09
2.58E+07
8.81E+07
1.46E+08
3.38E-01
9.09E+06
1.31E-13
6.54E+04
2.26E+08
1.35E+08
2.05E+08
1.54E-26
7.50E-07
7.15E+07
2.29E+05
4.64E-07
1.49E+07
1.67E+06
1.31E+08
7.57E+05
2.63E+06
1.06E+05

Rev. 9
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Skin

.00E+00
.00E+00
.Q0E+00
.00E+CO
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+0C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159
Page 88 of 172

PATHWAY = Cow Milk
AGE GROUP = Child

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT'
(Reference Regulatory Guide 1.109)

TABLE 3.3-10

Buclide Bone = Liver  I.Body Thyroid  Kidney = lLung = GI-Tract

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
C0-57
CO-58
C0-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99

,00E+00
.94E-02
.8BE+06
.00E+00
. 00E+00
.00E+00
, 71E+07
.03E+08
.00E+00
.00E+N0
,00E+00
.68E+00
.00E+00
. 72E+09
.00E+00
,00E+00
.00E+00
.00E+00
,63E+09
.28E+10
.31E+05
.21E+00
.80E-19
. 28E+04
.S6E-04
.02E+00
. 20E+03
.92E+00
. 78E+05
.50E-11
.DCE+00

S = N = W rEr N WNNN = O U0 OO0 0 WO O C o O O O

NN NOC OO0 O O O C 8 O © O W N K W W b = - 0 0 O =

.57E+02
.00E+00
.B8BE+06
.00E+00
.67E+07
.30E-02
.62E+07
.67E+08
,O4LE+06
L01E+07
L42E+07
.58E-01
.50E+04
.91E+09
.00E+00
.00E+00
.00E+00
.16E+09
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.04E+02
.78E-01
.0BE+05
.72E-12
.16E+07

IR Values in units of mrem/yr per micro-Ci/m’ for inhalation and

N = NN N 00NN WU NP P O WO N D WD D e

.57E+03
.92E-03
. 8BE+06
L09E+04
.46E+06
.94E-03
.43E+07
.31E+07
.16E+06
.09E+07
.01E+08
.24E-02
. S3E+04
.16E+09
. 16E+08
.52E-01
.0BE-23
.02E+09
.61E+08
.35E+10
.94E+03
.88E-02
.02E-20
. 78E+02
.32E-06
.79E-02
.27E+02
.64E-01
. T4E+04
\27E-12
.02E+07

.S7E+03
.00E+00
.88E+Q6
.0SE+04
.00E+00
.00E+00C
.00E+00
.00E+00
. 00E+00
.00E+00
. 00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.O0E+00

O 0O 0O 0O 0 O0OC OO0 0000 O 00000000 CO O OO WV ® O

- W W 000 00000 0COC O OO0 OO0 OO B s O

.S7E+03
,00E+00
,8BE+06
. 38E+04
.69E+06
.57E-02
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.81E+05
. 24E+09
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.DOE+00N
.01E+03
.99E-01
.02E+05
.01E-12
. T4E+08

O 0000000000000 OO0OCODO L NOO O B O =

and in units of m® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-53

.S7E+03
.00E+00
.8BE+06
.21E+404
.00E+00
.00E+00
.61E+07
.84E+07
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.GOE+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.C0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

1.57E+03
5.25E-03
8 .88E+06
4. 82E+06
1.40E+07
1.89E+00
8.56E+06
1.74E+08
2.49E+07
5.88E+07
1.89E+08
1.94E+01
3.52E+06
1.74E+09
0.00E+00
0.00E+00
0.00E+00
5.25E+08
2.18E+038
1.25E+09
2.89E+05
4.19E+01
5.49E-16
4.38E+086
7.39E+00
1.51E+04
7.35E+05
4.21E+04
2.00E+08
8.38E-07
6.75E+07

Rev.
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Skin

.S7E+03
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00£+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.O0E+00
.00E+00
.COE+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
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Bone  Liver  I.Body Thyroid  Kidney = Lung = GI-Tract

Nuclide

TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
§B-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
I-135
CS-134
Cs-136
€cs-137
Cs-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181
w-187
NP-239

.33E+01
. 72E+03
.86E-03
L4SE+04
. T4E+08
L17E+07
.13E+07
.87E+07
.56E+08
.35E-09
.63E+06
.05E+07
. 28E+09
.01E-01
. 72E+07
.87E-12
.G3E+04
,78E+10
,65E+08
.60E+10
.27E-23
.06E-07
.12E+08
.94E+01
.30E-11
L93E+04
.BBE+02
.28E+06
.S9E+04
.89E+04
. 73E+01

HBRODCM

o R O NS RN WY NS WU WY W WO N

.62E+01
.00E+00
.00E+00
.00E+00
.17E+08
. 76E+05
. 18E+06
.30E+05
. 14E+0Q7
.77E-10
.65E+05
.64E+06
.29E+09
,29E+00
.13E+07
.65E-11
. 77E+04
.93E+10
.65E+09
.49E+10
.94E-23
.10E-10
.80E+04
. 79E+00
.64E-11
.61E+03
.02E+05
.02E+05
,40E+02
. 71E+04
. 24E+00

0 N WO 0NN W WS N WU N O W W WO D e D

. 34E+02
L43E+03
.40E-03
. 29E+03
. 39E+07
.28E+07
.20E+07
L GLE+O7
.97E+07
.21E-10
.02E+05
.61E+06
.32E+08
.92E-01
.0SE+06
. S7TR-12
.62E+04
.17E+09
. T2E+09
.68E+09
.77E-23
.98E-09
. S3E+06
.29E+00
.2BE-12
L43E+03
LL7E+01
.85E+04
.61E+03
,68E+03
.71E-01

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.54E+05
2.01E+05
6.36E+04
8.25E+07
9.64E-10
1.16E+06
6.76E+06
4,26E+11
5.97E+01
3.95E+09
3.79E-10
8.
0
0
0
0
0
0
0
0
0
0
0
1
0
0

66E+06

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.18E+02
.00E+00
.00E+00

3-54

WO HFPN &S PFOOWWYWE ®MHEWOUFEFNWFENDSDPS VWY OONNF WO W

.80E+02
.37E+03
.39E-02
.01E+05
. 19E+08
. S9E+05
.00E+00
.00E+00
.51E+08
.95E-09
LT7E+06
.31E+07
.11E+09
.97E+00
.55E+07
.52E-11
.S0E+0S
.07E+09
LG1E+09
.12E+09
.18E-23
.62E-11
.19E+04
.00E+00
.OUE+00
.21E+03
.27E+01
.23E+05
.13E+02
.00E+00
. S8E+00

C OO0 O0OCODDOoOLVLEEEFENNWOOODOODOOODOO WWOOOO O =

.33E+01
.00E+00
,00E+00
,00E+00
.00E+00
.00E+00
.07E+07
.B3E+07
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.25E+09
.11E+08
.92E+09
.50E-24
L48E-11
.85E+04
.Q0E+00
.00E+00
.00E+00
.COE+00
.00E+00
.00E+00
.00E+00
.00E+00

1.49E+04
9.62E+04
2.52E+00
1.16E+06
1.40E+10
4. 67E+07
5.71E+08
1.64E+08
3.12E+08
8 .41E-08
2.29E+07
4 . 67E+07
1.15E+08
1.52E+00
8.57E+06
1.09E-11
7 .45E+04
1.58E+08
9.32E+07
1.56E+08
2.74E-23
1.19E-05
5.67E+07
1.89E+05
5.24E-06
1.20E+07
1.49E+06
1.05E+08
5.96E+05
2.40E+06
9.17E+04

Rev, 9
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Skin

.00E+Q0
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00C
.00E+00
.Q0E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.OCE+00
.GUE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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PATHWAY = Cow Milk
AGE GROUP = Infant

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)

Muclide Bome =  Liver = T.Body

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
H0-99
TC-99M

. 00E+00
.04E-02
.SSE+07
. Q0E+00
. 00E+00
.00E+00
.0SE+08
.93E+08
.00E+00
.00E+00
.O0E+00
.56E+00
.O0E+00
.00E+09
.Q0E+00
.00E+00
.00E+00
.Q0E+00
.07E+10
.01E+11
. 73E+05
. 71E+00
L94E-19
.16E+04
ALE-04
.16E+00
.69E+03
.07E+00
.19E+05
.18E-11
.00E+00
. 78E+01

N O WL P ULV SN PO 000 WVMWOWODOOH OO » o

VNN OO0 OO0 0O C O N OC OO ™ P 0 N W wwo=o e

L3BE+03
.00E+00
.5SE+07
.00E+00
.11E+07
.19E-02
.80E+07
.36E+08
. 10E+06
.02E+07
.98E+07
.03E-01
,B6E+05
.71E+10
.00E+00
.00E+00
.00E+00
.07E+10
.00E+00
.00E+00
,00E+00
.00E+00
.00E+0C
,00E+Q0
.Q0E+00
.00E+00
.3SE+03
L99E-01
. 14E+05
,78E-12
.D9E+08
.73E+01

'R Values in units of mrem/yr per micro-Ci/m’ for inhalation and

~ = D P N 00 R4 N S e b U Sd R e S B

NP WO WL N O N

.38E+03
L45E-03
.5SE+07
LGLEAQS
.O5E+06
.S0E-03
. 82E+07
.33E+08
.1SE+07
.03E+07
.65E+08
.83E-C1
.63E+04
.90E+09
.96E+08
.60E-01
.37E-22

02E+1°
07E+08

.57E+10
.87E+03
.75E-01
.03E-20
.64E+03
.53E-05
.90E-02
.83E+02
.19E-01
. 24E+05
.&SE-12
.07E+07
LITE+02

TABLE 3.3-11

Thyroid  Kidney  Jlung  GI-Tract

.38E+03
.00E+00
.55E+07
.GOE+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0C0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

O C O 0000000000000 O0OC0CO0OO00DOO0OO0O OO0 O HON

WL N O 00000000000 X WOoOOoOOoCODOoOMNMNMSMON

.38E+03
.00E+00
.55E+07
.0SE+04
.90E+06
. 74E-02
.00E+0Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.15E+05
.31E+09
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
L49E+03
L04E-01
.53E+05
.30E-12
.12E+08
.16E+02
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and in units of @’ mrem/yr per micro-Ci/sec for all others.
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.38E+03
.00E+00
.SSE+Q7
.83E+05

00E+00

.00E+00
.32E+07
.94E+07
.00E+00
.OCE+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.Q0E+00
.00E+00
.O0E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+QD
.00E+00
.00E+00
.00E+00
.99E+01

2.38E+03
9.51E-03
1.55E+07
4, 20E+06
1 14E+07
2.90E+00
8.63E+06
1.61E+08
2.42E+07
5.03E+07
.66E+08
.07E+01
.83E+06
L45E+10
.00E+00
.00E+00
.00E+00
. 30E+08
,20E+08
.26E+09
.23E+05
.08E+01
.98E-15
LL2E+06
.04E+01
71E+04
.91E+05
.46E+04
.81E+08
.14E-06
6.87E+07
1.66E+04
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.38E+03
.00E+00
.00E+00
.Q0E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.COE+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00




United States Nuclear Regulatory Commission
TABLE 3.3-11 (continued)

Enclosure 2 1o Serial: RNP-RA/95-0159

Nuclide Bone Liver 1.Body Thyroid Kidney Lung GI-Tract

Page 91 of 172
RU-103  7.54E+03
RU-105  8.13E-03
RU-106  1.53E+05
AG-110M 3.21E+08
SN-113  1.78E+07
SB-124  1.76E+08
$B-125 1.18E+08
TE-129M 5.25E+08
TE-129  2.86E-09
TE-131M 3.45E+06
TE-132  2.16E+07
I-131  2.67E+09
1-132  1.45E+00
1-133  3.63E+07
1-136  1.84E-11
1-135  1.13E+05
CS-134  2.87E+10
CS-136  1,88E+09
€S-137  4.16E+10
cs-138  9.01E-23
BA-139  4.39E-07
BA-140  2.30E+08
LA-140  4.06E+01
LA-162  1.74E-10
CE-141  3.82E+04
CE-143  3.97E+02
CE-144  1.B4E+06
HF-181  6.86E+04
W-187  6.08E+04
NP-239  3.65E+01

HBRODCM
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,00E+00
.00E+00
.O0E+00
.ISE+08
. 79E+05
.S9E+06
.14E+06
.80C+08
.87E-10
.I9E+06
.O07E+07
.15E+09
.95E+00
.29E+07
.77E-11
.25E+05
.36E+10
. S4E+09
.86E+10
LG7E-22
.91E-10
.30E+05
,60E+01
L4OE-11
.33E+04
L64LE+05
.52E+05
. 22E+02
.23E+04
.26E+00

o W R N WKW 00 e e D OO0 R W e e NS R

.52E+03
. T4E-03
L92E+04
.S55E+08
.84E+07
4SE+O7
.G3E+07
.09E+07
.69E-10
. 15E+06
.98E+06
.38E+09
,05E+00
.5SE+07
.34E-11
.19E+04
.41E+09
.07E+09
LG45E+09
.10E-23
.27E-08
.19E+07
. 11E+00
.53E-11
. 76E+03
.01E+01
.03E+05
.06E+03
L46E+04
. 84E+00

.00E+00
.00E+00
,00E+00
.00E+00
. 59E+05
.67E+05
.GBE+05
,02E+08
.4OE-09
.82E+06
.S8E+07
L03E+12
.38E+02
L L2E+09
.76E-10
.01E+Q7
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
,00E+00
.00E+00
.Q0E+00
.00E+00
. 73E+02
.00E+00
.00E+00

O ON O OO OC O O C O O OO N ®WEMEMIMINMNDNM-ESESENODOOO
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. STE+04
,98E-02
.81E+0S
.36E+08
. 6SE+05
.00E+00
.00E+00
,31E+09
.13E-09
.56E+06
.69E+07
.68E+09
.29E+00
. 22E+07
.21E-11
. 50E+05
.38E+10
.21E+09
.31E+10
.31E-23
.75E-10
.GT7E+04
.00E+20
.00E+00
.18E+03
.68E+01
.04E+05
.89E+02
.D0E+00
.S1E+00

OO0 O0OO0O00COOrrruwmPuwvwoooooOooOoOODOODKR~ROOODC O

,00E+00
.00E+00
.00E+00
.00E+0Q0
,00E+00
.10E+08
.83E+07
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.65E+09
.52E+08
.29E+09
.14E-23
.77E-10
.4L1E+05
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00

9.17E+04
3.23E+00
1.16E+06
1.22E+10
3.79E+07
5.43E+08
1.57E+08
3.14E+08
2.29E-07
2.34E+07
3.96E+07
1.12E+08
2.39E+00
8.95E+06
3.89E-11
8.13E+04
1.46E+08
8 .42E+07
1.52E+08
2.34E-22
2.78E-05
5.66E+07
1.88E+05
1.09E-05
1.20E+07
1.54E+06
1.05E+08
5.62E+05
2 .49E+06
9 . 44E+04

Rev. 9

CO0O 000000000000 COOCcCO00O0OCO0O00CO0O0O0CO

Skin

.Q0E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.Q0E+Q0
.Q0E+00
.00E+0Q0
.Q0E+00
.00E+Q0
.00E+00
.00E+00
,Q0E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+

.00E+00
,COE+0Q0
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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PATHWAY = Goat Milk

AGE GROUP = Adult

R VALUES for the H.B. ROBINSON STEAM ELECTKIC PLANT!
(Reference Regulatory Guide 1.109)

TABLE 3.3-12

Muclide Bone = Liver  T.Sody Thyroid Kidney = Lung  Gl-Tract

H-3

F-18

NA- 24
CR-51
MN-54
MN-56
FE-55
FE-59
C0-57
CO-58
C0-60
NI1-65
Cu-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91

Y-92

Y-93

ZR-95
ZR-97
NB-95
NB-97
MO-99

0.00E+00
5.48E-04
2.93E+05
0.00E+00
0.00E+00
0.00E+00
2.54E< "5
3.31E+05
0.00E+00
0.00E+00
0.00E+00
4.51E-02
0.00E+00
1.48E+08
0.00E+00
0.
(8]
0
2
8
6
1
7
8
6
2
9
)
8
&
0

00E+00

.Q0E+00
.Q0E+00
.59E+09
.16E+10
. 10E+04
. 04E+00
.52E-21
.67E+02
.77E-06
,69E-02
LG4TE+01
L21E-02
L67E+03
.08E-13
.00E+00

NP w00 0OC0COCC OO N OO0 S N WEFE P = ~N - U o N O

.56E+03
.00F +00
.93E+05
.00E+00
.06E+05
.05E-04
.76E+05
. 79E+05
.09E+05
, 71E+05
L56%+06
.86E-03
.67E+03
.71E+08
. Q0E+00
.00E+00
.00E+00
.90E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
,00E+00
.04E+01
,05E-02
.82E+03
L03E-13
.98E+06

W W mNE RN RN SN DD NN WR N W RN S 00w N O

.S6E+03
.0BE-05
.93E+05
.06E+03
. 56E+05
L96E-05
. 10E+04
. 98E+05
.02E+05
L05E+06
LGLE+06
.67E-03
. 25E+03
.13E+08
.93E+06
.20E-02
.10E-24
.35E+08
L44E+07
.Q0E+10
LA46E+03
.50E-02
.91E-22
.32E+01
.98E-07
L43E-04
.06E+01
.81E-03
.59E+03
.76E-14
.67E+05

. 56E+03
.00E+00
L93E+05
.83E+03
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
,00E+00
.00E+00
.D0E+00
. 00E+00
.00E+00
.00E+00
.00E+00
,00E+00
,00E+00
.00E+00
.00E+00

O 00 000000000000 CO0OCOC OO0 OCOOCO »rNO M

o PP OO0 000000000 0 WO OO0OO0OC O N NO -

.56E+03
.00E+00
.93E+05
.75E+402
.4OE+05
(42E-04
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 73E+03
.15E+08
.00E+00
.00E+00
.00E+00
.00E+0C0
,00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.76E+01
.59E-02
. 77E+03
.20E-13
. 75E+06

OO0 OO0 00 O0OCOCO0 0000000000 OO N © O O B N O =

.56E+03
.00E+00
. 93E+05
.06E+03
.00E+00
.00E+00
. 80E+04
. 18E+05
.00E+00
.00E+00
.OVE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+Q0
.00E+00
.00E+Q0
.Q0E+00
.00E+00
.00E+00
.00E+00
.COE+00
.00E+00
.D0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0Q0E+00

1.56E+03
1.63E-05
2.93E+05
7.70E+05
2.47E+06
1.61E-02
1.01E+05
2.60E+06
3.09E+06
9.54E+06
2.93E+07
1.49E-01
2.27E+05
2.97E+08
4. 50E+06
1.73E-02
1.65E-29
5.71E+07
4, 16E+08
2.36E+09
2.91E+05
2.06E+01
2.21E-20
4,.77E+05
1.19E-01
8.53E+02
9.62E+04
3.26E+03
2.93E+07
3.80E-10
6.91E+06

IR Values in units of mrem/yr per micro-Ci/m’ for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.

HBRODCM
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.56E+03
.00E+00
.00E+09
.00E+00
.Q0E+Q0
.00E+00
.00E+0C
.00L+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.D0E+00
.00E+00
.00E+00
.00E+00
.00E+Q0
. 00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00

00E+00

.00E+00
.00E+00
.00E+00
.00E+00




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

TABLE 3.3-12 (continued)

Nuclide  Bone Liver T.Body Thyzoid Kidney Lung GI-Tract

Page 93 of 172
TC-994  4.03E-01
RU-103  1.06E+02
RU-105 1.04E-04
RU-106  1.97E+03
AG-110M 5.82E+06
SN-113 4. 64E+05
SB-124  2.60E+06
SB-125  1.94E+06
TE-129M 6.81E+06
TE-129 3.57E-11
TE-131M 4 .43E+04
TE-132  2.95E+05
I-131  3.49E+08
1-132  2.00E-01
1-133  4.65E+06
1-134  2.53E-12
I-135  1.55E+04
€S-134  1.34E+10
€S-136  7.53E+08
€S-137  1.79E+1C
€S-138  2.91E-23
BA-139  5.45E-09
BA-140  3.08E+06
LA-140  5.42E-01
LA-142  2.28E-12
CE-141  5.12E+02
CE-143  4.99E+00
CE-144  3.39E+04
HF-181  1.01E+03
W-187  7.82E+02
NP-239  4.41E-01

HBRODCM
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. 14E+00
.00E+00
.Q0E+00
.00E+Q0
.38u+06
. 79E+04
. 90E+04
.16E+04
. S4LE+06
.34E-11
. 17E+04
.91E+05
.99E+08
.36E-01
.09E+06
.87E-12
.06E+04
,18E+10
.97E+09
.45E+10
.76E-23
.88BE-12
,B87E+03
.73E-01
.04E-12
.GEE+02
.69E+03
LG2E+04
. 73E+00
. 54E+02
.34E-02
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L4SE+01
.58E+01
.10E-05
.S50E+02
.20E+06
.39E+05
,03E+06
.61E+05
.08E+06
.70E-12
.80E+04
. 79E+05
.86E+08
,88E-01
.GTE+06
.4B6E-12
. S0E+04
.60E+10
.14E+09
.60E+10
.85E-23
.60E-10
.02E+05
.22E-02
,S9E-13
.93E+01
.09E-01
.82E+03
.15E+02
,29E+02
.39E-02

,00E+00
.00E+00
.00E+00
.00E+00
.0O0E+00
.31E+03
.29E+03
L97E+03
.J4E+06
.76E-11
LG3E+04
.11E+05
L6LE+11
.88E+01
.19E+09
.19E-10
.68E+06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.63E+00
.00E+00
.00E+00

O O W O OO0 OO0 OOC O OCONF HMMERMBNWNN-~FOODIDPOODOCOCO O

3-58
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.713E+01
.05E+02
.34E-03
.81E+03
L06E+07
.32E+04
.00E+00
.00E+00
.84E+Q7
.50E-10
.19E+05
.84E+06
.56E+08
.S4E-01
.GL1E+07
L09E-11
.S1E+04
.03E+10
.65E+09
.30E+09
.23E-23
L63E-12
.32E+03
.Q0E+00
.00E+00
L61E+02
.63E+00
.41E+03
. 77E+00
.00E+00
.35E-01

S57E-01

.Q0E+00
.00E+00

5
0
0
0.00E+00
0.00E+00
0.00E+00
2.02E+06
1.49E+06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.
0
3
2
2
4
2
2
0
0
0
0
0
0
0
0

Q0E+00

.00E+00
.41E+09
,27E+08
. 76E+09
.18E-24
.20E-12
.22E+03
.00E+00
.00E+00
.Q0E+00
.QOE+00
.O0E+00
.00E+0Q0
.00E+0Q0
,00E+00

6.73E+02
1.24E+04
6.35E-02
1.28E+05
2.20E+09
8.12E+06
7.37E+07
2.13E+07
3.43E+07
2.69E-11
2.15E+06
9.02E+06
1.32E+08
1.01E-01
7.27E+06
5.99E-15
4. 58E+04
5.56E+08
3.38E+08
4 73E+08
2.46E-28
9.67E-09
6.35E+06
2.00E+04
7.58E-09
1.32E+06
1.38E+05
1.15E+07
7.53E+04
2.14E+05
8.89E+03
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.00E+Q0
.Q0E+0Q0
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00i
.00E+00
.00E+00
. 00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+0Q0
.00E+00
.00E+00
.00E+00
.00E+00
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United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159 W .
M % of IT2 R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)
PATHVAY = Goat Milk
AGE GROUP = Teen

Buclide  Bone Liver I.Body  Thyroid  Kidney Lung  GI-Tract  Skin

H-3 0.00E+00 2.03E+03 2.03E+03 2.03E+03 2.03E+03 2.03E+03 2.03E+03 2.03E+03
F-18 9.79E-04 0.00E+00 1.07E-04 0.00E+00 0.00E+00 0.00E+00 8.82E-05 0.00E+00
NA-24 5. 12E+05 5.12E+05 5.12E+05 5.12E+05 5.12E+05 5.12E+05 5.12E+05 0.00E+00
CR-51 0.00E+00 0.00E+00 5.35E+03 2.97E+03 1.17E+03 7.64E+03 8 99E+05 0.00E+00
MN - 54 0.00E+00 1.34E+06 2.66E+05 0.00E+00 4.00E+05 0.00E+00 2.75E+06 0.00E+00
MN-56 0.00E+00 8.96E-04 1.59E-04 0.00E+00 1.13E-03 0.00E+00 5.90E-02 0.00E+00
FE-55 4.51E+05 3.20E+05 7.46E+04 0.00E+00 0.00E+00 2.03E+05 1.38E+05 0.00E+00
FE-59 5. 78E405 1.35E+06 5.21E+05 0.00E+00 0.00E+00 & 25E+05 3.19E+06 0.00E+00
Co-57 0.00E+00 2.142405 3.58E+05 0.00E+0C 0.00E+00 0.00E+00 3.99E+06 C.00E+00
CO-58 0.00E+00 7.92E+05 1.83E+06 0.00E+00 0.00E+00 0.V0E+00 1.09E+07 0.0O0E+00
C0-60 0_00E+00 2.64E+06 5.95E+06 0 D0E+00 0.00E+00 0.00E+00 3 44E+07 0.00E+00
NI-65 8.25£-02 1.05E-02 4.B80E-03 0.00E+00 0,00E+00 0.00E+00 5.72E-01 0.00E+00
CU-64 0.00E+00 4.75E+03 2.24E+03 0,.00E+00 1.20E+04 0.00E+00 3.69E+05 0.00E+00
ZN-65 2 27E+08 7.90E+08 3.68E+08 O0.00E+00 5.0SE+08 0.00E+00 3.34E+08 0.00E+00
BR-82 0 O0E+00 0.00E+00 6.82E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BR-83 0.00E+C0 0.,00E+00 2.21E-02 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00
BR-84 0.00E+00 0.00E+00 3.75E-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RB-86 0.00E+0G 5.28E+08 2.4BE+08 0.00E+00 0.00E+00 0.00E+00 7.81E+07 0.00E+00
SR-89 4. 78E+09 0.00E+00 1.37E+08 0.00E+00 0.00E+00 0.00E+00 5.69E+08 0.00E+00
SR-90 1.15E411 0.00E+00 2.85E+10 0.00E+00 0.00E+00 0.00E+00 3.24E+09 0.00E+00
SR-91 1.12E+05 0.00E+00 &.46E+03 0.00E+00 0.00E+00 0.00E+00 5.0BE+05 0. 00E+0C
SR-92 1.90E+00 0.00E+00 8.12E-02 0.00E+00 0.00E+00 0.00E+00 & .85E+01 0. 00E+00
Y-91M 1.38E-20 0.00E+00 5.26E-22 0.00E+0C 0.00E+00 0.00E+00 6.50E-19 0.00E+00
Y-91 1.59E+03 0.00E+00 &4 .28E+01 0.00E+00 0.00E+00 0.00E+00 6.54E+05 0.00E+00
Y-92 1.256-05 O.00E+00 3.62E-07 0.00E+00 0.00E+00 0.00E+00 3.43E-01 0.00E+00
Y-93 4.96E-02 0.00E+00 1.36E-03 0.00E+C0 0.00E+00 0.00E+00 1.52E+03 0.00E+00
ZR-95 1 66E+02 5.22F+01 3.59E+01 0.00E+00 7.68E+01 0.00E+00 1.21E+05 0.00E+00
ZR-97 9 48E-02 1.88E-02 B8.64E-03 0.00E+00 2.B84E-02 0.00E+00 5.08E+03 0.00E+00
NB-95 1.48E+04 8.20E+03 4.52E+03 0.00E+00 7.95E403 0.00E+00 3.51E+07 0.00E+00
NB-97 7 43E-13 1.84E-13 6.73E-14 0.00E+00 2.16E-13 0.00E+00 4 .40E-09 0.00E+00
MO-99 0.00E+00 S.38E+06 1.03E+06 0.00E+00 1.23E+07 0.00E+00 9.63E+06 0.00E+00

IR Values in units of mrem/yr per micro-Ci/m*® for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.
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Enclosure 2 to Serial: RNP-RA/95-0159  ,p18 3.3-13 (continued)
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Buclide  Bone Livex I.Buiy

TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
§B-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
I-132
I-133
1-134
I-135
Cs-134
Cs-136
Cs-137
Cs-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181
W-187
NP-239

6
1
1
3
9
7
4
3
1
6
8
5
6
3
8
4,
2
2
1
3
5
1
5
9
4
9
9
6.
1.
8.

.98E-01
.B9E+02
.90E-04
.63E+03
. 62E+06
. 14E+05
.63E+06
.LEBE+06
.25E+07
.57E-11
.06E+04
. 27E+05
.34E+08
.55E-01
. 50E+06

49E-12

. 75E+04
.32E+10
.2BE+09
. 24E+10
.29E-23
.01E-08
.S6E+06
.73E-01
.12E-12
.39E+02
. 18E+00

24E+04
B2E+03
43E+03
42E-01

HBRODCM

N WON OV PN DU O 00 W W NS W NV O O C

.95E+00
.00E+00
.00E+00
.00E+00
. 10E+06
.99E+04
.53E+04
. 78E+04
.62E+06
.4SE-11
.86E+04
. J4E+05
.87E+08
.30E-01
LLGLE+07
L19E-11
.09E+04
AL6E+10
.05E+09
.31E+10
.02E-22
.09E-12
.82E+03
.78E-01
.83E-12
.27E+02
.68E+03
. S8E+04
L 9BE+00
.17E+03
.94E-02

S BN OW N NS WU W RN D D WD WW DN WS NN

.92E+01
.07E+01
.36E-05
.S57E+02
.54E+06
.S9E+05
.B1E+06
.10E+05
.97E+06
.60E-11
.22E+04
.14E+05
. 76E+08
.34E-01
.LOE+06
,28E-12
.63E+04
,53E+10
.39E+09
.50E+10
.08E-23
.94E-10
.S8E+05
.27E-01
.56E-13
.20E+01

46E-01

.35E+03
.03E+02
.09E+02
.41E-02

Thyroid  Kidney = lung = GI-Tract

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.88E+03
.05E+04
.31E+03
,02E+06
L69E-11
.B1E+04
.52E+05
.59E+11
.13E+01
.01E+09
.99E-10
.56E+06
.00E+00
.00E+00
.00E+00
.COE+0Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.08E+00
.00E+00
.00E+00

O 0O OO0 CO 00000 OC & HF N WN WL P w=SwvwoOoOOoO O

3-60

RO 0 WA OO RO SN - N WS NWLO O NN N

.90E+01
.66E+02
.39E-03
.NOE+03
. T4E+Q7
.12E+04
,00E+00
.QCE+00
.21E+07
.76E-10
,03E+05
. 20E+06
.53E+09
.G7E+GD
.53E+07
.8BE-11
.12E+05
.73E+10
. 75E+09
.4T7E+10
.50E-23
,69E-12
.31E+03
.00E+00
.00E+00
.95E+02
.00E+00
. S4LE+04
.29E+00
.00E+00
L4L9E-01

C O 000000 & & OOWuViFoOOO0DO0OO0OO0COO0COWPOOOCO O

.08E+00
.00E+00
.00E+00
.00E+00
.00E+CO
.00E+00
.O4E+06
.04E+06
.COE+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.62E+09
.33E+08
. 70E+09
.72E-24
.89E-12
.58E+03
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00

1.28E+03
1.58E+04
1.53E-01
1.74E+05
2.56E+09
8.57E+06
.33E+07
.69E+07
.68E+07
.59E-10
.10E+06
.06E+07
.75E+08
.05E-01
.09E+07
.57E-13
.85E+04
. 79E+08
.06E+08
. 14E+08
.61E-26
.99E-08
.58E+06
. 7SE+04
.57E-08
. 79E+06
,01E+05
.S7E+07
.0BE+04
.16E+05
.28E+04

W W R RN 0RO N D oW Ww N

Rev. 9

O OC 0000000000 0COoO0D0COoOO0ODO0ODO0ODOCDOCOODOOCODOCODO O

Skin

.00E+00
.00E+00
.00E+00
.00E+0Q
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+C0
.00E+00
.00E+00
.0D0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+C0
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
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PATHWAY =~ Goat Milk

AGE GROUP = Child

R VALUES for the H.B, ROBINSON STEAM ELECTRIC PLANT'
{(Reference Regulatory Guide 1.109)

TABLE 3.3-14

Buclide Bone = Liver  T.Body  Thyroid

H-3
F-18
NA-24
ca-51
MN- 54
MN-56
FE-55
FE-59
Co-57
£0-58
CO-60
N1-65
CU-64
ZN-65
BR-82
BR-83
BR- 84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99

.00E+00
.33E-03
.G7E~06
.00E+00
.00E+00
. 00E+00
. 13E+06
. 34E+06
.00E+0Q0
.O0E+0OC
. 00E+00
.02E-01
.00E+00
.46E+08
. 00E+00
.00E+00
.00E+00
.00E+00
.18E+10
.95E+11
. 75E+05
.65E+00
.36E-20
. 94E+03
.07E-05
.22E-01
,85E+02
,31E-01
. 34E+04
.BOE-12
.00E+00

C ™ W N W WwWwwsPNN~ 0000 FPOMNCOD T OOO»MNDO

O W Ww oo 0000 00 00 VO OO0 w 0 = & = WNOr»NDOD r-Oo w

.20E+03
.00E+00
.07E+06
.00E+00
.01E+06
.56E-03
.00E+05
.17E+06
,65E+05
.21E+06
.11E+06
.90E-02
.35E+03
.19E+09
.00E+00
,00E+00
.00E+00
.79E+08
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
,0CE+00
L4SE+01
.33E-02
. 30E+04
.26E-13
. 79E+06

I Y T L - I I e e e i P - . e B I o I o S T S S LY

.20E+403
.31E-04
,O7E+06
.09E+04
.35E+05
.53E-04
.86E+05
.0BE+06
. 39E+05
. 71E+06
L21E+07
.11E-02
.05E+03
.40E+08
.4OE+07
.42E-02
4LYE-24
.02E+08
. 38E+08
.94E+10
. D4E+04
.86E-01
,22E-21
.0SE+02
,78E-07
.35E-03
. 53E+01
.97E-02
.29E+03
.52E-13
AL2E+06

.20E+03
.00E+00
,07E+06
.OSE+03
,00E+00
.00E+00
.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
.COE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

0O 0O 0O C O 00 0000000000000 00000000 O = O W

N W P OO0 00 000 00000 YN OO0OOCO OO M WIMEMO W

.20E+03
.00E+00
.07E+06
.65E+03
.63E+05
.89E-03
.00E+00
.00E+00
.00E+0Q0
.00E+00
.COE+00
.00E+00
.02E+04
LL9E+08
.0CE+00
.00E+00
.00E+00
.0D0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.21E+02
,79E-02
. 22E+064
,62E-13
.09E+07

COO0CO0O0O0OO0O0O0O0O0DODO0DO0OOCOCOCOOCOORWE O - o0 w

,20E+03
.00E+00
.07E+06
.11E+04
.00E+00
.00E+00
.4OE+05
.29E+05
.COE+00
.00E+00
.00E+00
.00E+00C
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00

Kidney  lLung  GI-Tract

3.20E+03
6.30E-04
1.07E+06
5.79E+05
1.69E+06
2.26E-01
1.11E+05
. 26E+06
.99E+06
.06E+06
.27E+07
.33E+00
.92E+05
.09E+08
.00E+00
.00E+00
,00E+00
.30E+07
.S58E+08
.62E+09
.07E+05
.B1E+01
.59E-17
.25E+05
.87E-01
.B2E+03
.82E+04
.05E+03
.GOE+Q7
1.01E-07
8.10E+06

RN WU 0o WO P OO OO N WNN YN

R Values in units of mrem/yr per micro-Ci/m® for inhalation and tritium,
and in units of m* mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-61

Rev, 9

O 00 C OO0 C O 00O 0000000000000 O0OO0OO0CO OO w

Skin

. 20E+03
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.D0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+0C
.00E+00
.00E+00
.00E+00
.00E J0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
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Muclide Bone = Liver  T.Body Thyroid  Kidney  lLung  GI-Tract

TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
I-133
1-134
1-135
Cs-134
Cs-136
Cs-137
Cs-138
BA-1.20
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181
w-187
NP-239

N WP RN O NN Y RWL o R O W0 NS D

.60E+00
L4TE+02
.63E-04
.93E+03
.09E+07
L LOE+06
.10E+07
. 25E+06
.Q7E+07
.62E-10
. 96E+05
. 26E+06
. SLE+09
.41E-01
.06E+07
.06E-11
.52E+04
. 35E+10
,89E+09
,81E+10
.28E-22
.GLBE-08
. 34E+07
.33E+00
.95E-12
.31E+03
L25E+01
. S4E+05
.30E+03
LLTE+03
.07E+00

HBRODCM

el S e P . e N B . S A = R T - N - . N S el = R ="

. 14E+00
.00E+00
.00E+00
.00E+00
G1E+O7
.S2E+04
GL2E+05
.36E+04
. STE+06
.53E-11
., 7BE+04
.S57E+05
.55E+09
. SSE+00
.SSE+07
L9BE-11
.17E+05
. 78E+10
L9€%+09
LGBE+10
.78E-22
.32E-11
.18E+04
.14E-01
.17E-12
.158403
L22E+04
.82E+04
,6BE+01
.0SE+03
LGW9E-01

OO O NN N WU WO W N 0 N WP b W R e e e a0

TABLE 2.3-14 (continued)

.20E+01
. 712E+02
.68E-04
.11E+03
.13E+07
.53E+06
.84E+06
. 73E+06
. 76E+06
.B5E-11
. 22E+04
. 73E+05
. 78E+08
.11E-01
.66E+06
.09E-12
.55E+04
.85E+10
.15E+09
.10E+10
.13E-22
.18E-10
.B4E+05
.7 °E-01
.94E-13
. 71E+02
. 77E+00
.21E+03
.33E+02
. 22E+02
.05E-01

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.B5E+04
LGZE+04
.64LE+03
.90E+06
.16E-10
.39E+05
.11E+05
.11E+11
.17E+01
. 74E+09
.94E-10
.04E+07
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
L42E+01
.00E+00
.00E+00

DO rHr OO0 000000 OOCCOC & & NWMKHMEWOWNNMEHEOOOOCO

3-62

F O N UVOOWEFEFRDLERNFWERNRD VOO L OOD WHN M P = b

. 56E+01
.12E+03
.O07E-03
.21E+04
.62E+07
.10E+04
.00E+Q0
.00E+00
.01E+07
.74E-10
.S7E+05
. 17E+06
. S4LE+09
.36E+00
.25E+07
.02E-11
.80E+05
.72E+10
. 24E+09
LGL4E+10
.25E-22
.15E-11
.83E+03
,00E+00
.00E+00
.05E+02
.12E+00
.67E+04
.35E+01
.00E+00
.30E-01

OO0 O0OO0O0O0DO0O0 N NHFOMONMNOOOOO0OODO0OO0O0OO0 P OO0 O O =

.59E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.08E+06
.60E+06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 76E+09
.32E+08
. 77E+09
.35E-23
.78E-12
.01E+03
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

1.79E+03
1.15E+04
3.02E-01
1.39E+05
1.68E+09
S.61E+06
6.85E+07
1.97E+07
3.74E+07
1.01E-08
2.75E+06
5.61E+06
1.38E+08
1.82E+00
1.03E+07
1.31E-11
8 .94E+04
4. 73E+08
2.80E+08
4 . 6BE+08
8.21E-23
1.43E-06
6.80E+06
2.27E+04
6.29E-07
1.44E+06
1.79E+05
1.26E+07
7.15E+04
2.89E+05
1.10E+04

Rev, 9

OO0 0O O0O0CCO0O0CO0OOCO O

Skin

.00E+00
.00E+00
.00E+00
.00E+00
.00E+CO
.00E+00
.00E+00C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

'.00E+00

O 0O 00O 0COO0DO0OO0DC0coococooco0o o o

.00E+00
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
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PATHWAY = Goat Milk
AGE GROUP = Infant

R VALUES for the H.B. ROBINSON STEAM ELFCTRIC PLANT!
(Reference Regulatory Guide 1.109)

TABLE 3.3-15

Muclide Bone = Liver  T.Body Thyroid  Kidney = lung = GI-Tract

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
C0-57
CO-58
C0o-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR -84
RB-86
SR-89
SR-90
SR-91
ER-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99

, 00E+00
.B5E-03
.B6E+06
,00E+00
. 00E+00
,00E+00
.37E+06
. S50E+06
.00E+00
.00E+00
.00E+00
,27E-01
.00E+00
.99E+08
.00E+00
.00E+00
.00E+00
.00E+00
,25E+10
.12E+11
. 73E+05
. 89E+00
.13E-20
.40E+03
.52E-05
.60E- 01
.83E+02
.89E-01
.23E+04
.82E-12
.O0E+00

O WO P OONONN NV VDNV OOOCOOWVWO POoOOONMTOODOBP>oO

N O - OO0 C O COO0OC N OOCOCOMNRNSS @O MNP ® Wiwdr-o >

.B6E+03
.00E+00
.86E+06
. Q0E+00
. 73E+06
.83E-03
L 842+05
. 37E+06
.52E+05
LG42E+06
. 3BE+06
.B4LE-02
. OBE+04
,06E+09
.00E+00
,00E+00
.00E+00
.48E+09
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
,66E+02
.38E-02
. S7TE+04
.14E-13
. S0E+G7

R Values in units of mrem/yr per micro-Ci/m® for inhalation and

R W N R BN RO 0N O 0D e

.86E+03
.14E-04
.86E+06
. 73E+04
LLBE+05
.60E-04
. 36E+CS
. 12E+06
.39E+06
.04E+06
.98E+07
,207 .02
.62E+03
.LBE+OB
,35E+07
.15E-01
.64E-23
.23E+09
L45E+08
.4OE+10
.07E+04
.67E-01
L43E-21
.97E+02
.83E-06
,08E-03
.18E+02
.83E-02
.4BE+04
.93E-13
.BBE+06

.B6E+03
.00E+00
.86E+06
.13E+04
.00E+00
.00E+00
.00E+00
.QUE+00
.00E+00
.00E+0U
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.OVE+00
.00E+00
.00E+00
.Q0E+Q0
.00E+00

© O 00O OC O OO0V O0O0O0O00O00O0CO0OO0OCO0OO0OO0OO0OO0 OO =ro

W o 0 OO0 0000000000 VWWOOOOO0O O WwWwomNMO &

.86E+03
.00E+00
.B6E+06
.G6E+03
.2BE+05
.29E-03
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.51E+04
.97E+08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.79E+02
.4SE-02
. B4E+04
.36E-13
. T4E+07

O C OO0 0000000000000 O0OCOCOO0 =P OO NM”M OB

and in units of m? mrem/yr per micro-Ci/sec for all others.

HBRODCM
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.B6E+03
.00E~0C
.86E+06
. 19E+04
.00E+00
.00E+00
.32E+05
.29E+06
. 00E+00
.00E+00
.00E+00
.Q0E+00
.O0E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.D0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

4. 86E+03
1.14E-03
1.86E+06
.04E+05
.37E+06
.4LBE-01
.12E+05
.09E+06
.90E+06
.03E+06
.99E+07
.68E+00
.26E+05
. 74E+09
.00E+00
.00E+00
.00E+00
.36E+07
.62E+08
.65E+09
. 7BE+05
.07E+02
.38E-16
.30E+05
. 24E+00
.0SE+03
.29E+04
.35E+03
.17E+07
.S57E-07
, 24E+06
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Skin

.86E+03
.00E+00
.00E+00
,00E+00
. Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
. 00E+00
.00E+00
.00E+00
.D0E+00
.00E+00
.00E+00
.COE+00
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Buclide Bone = Liver  T.Body Thyroid  Kidney = Lung = GI-Tract

TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
3B-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
I-133
I1-134
I-135
Cs-134
Cs-136
Cs-137
Cs-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-1644
HF-181
w-187
NP-239

3.33E+00
9.04E+02
9.76E-04
1.84E+04
3.86E+07
2.13E+06
2.11E+07
1.42E+07
6.30E+07
3. 44E-10
4, 14E+05
2.59E+06
3.21E+09
1. 74E+00
4.36E+07
i
1
8
5
1
2
5
2
4
2
4
4
e
8
7
4

21E-11

.36E+05
.62E+10
.65E+09
.25E+11
.70E-22
.27E-08
. 76E+07
.87E+00
.09E-11
.SBE+03
.77E+01
,21E+05
,23E+03
.30E+03
. 38E+00

HBRODCM
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.87E+00
. 00E+00
L00.+00
. 00E+00
.81E+07
.15E+04
.11E+05
.37E+05
.16E+07
.18E-10
.67E+05
.28E+06
. 78E+09
. S4E+00
.35E+07
.52E-11
. 70E+05
,61E+11
.66E+10
G6E+11
.4LOE-22
L4YE-11
. 76 E+04
.92E+00
.68E-12
.BOE+03
. 16E+04
.03E+04
.87E+01
.08E+03
.92E-01

R N W W R RN DO 00NN R W W

TABLE 3.3-15 (continued)

.85E+01
.02E+02
.29E-04
.30E+03
.B6E+07
. 20E+06
. SLE+06
.91E+06
. 71E+06
.02E-11
.38E+05
. 20E+06
.66E+09
. 26E+00
.B6E+07
.61E-11
.B3E+04
.62E+10
.21E+09
,03E+10
.13E-22
.53E-09
LL2E+06
L94E-01
.B4E-12
.29E+02
,61E+00
. 2LE+04
.27E+02
.75E+03
.21E-01

.0CE+00
.00E+00
.00E+0Q0
.COE+00
.00E+00
.10E+04
,61E+04
. 77E+04
L42E+07
.88E-10
.38E+05
.89E+06
L264E+12
.66E+02
.15E+10
.05E-09
L42E+07
.00E+00
.0Q0E+00
,00E+0Q0
.00E+00
.00E+0Q0
.00E+00
.00E+00
.00E+00
.00F+00
.00E+00
,00E+00
.2BE+01
.00E+00
.00E+00
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.39E+01
.88E+03
.17E-03
. 18E+04
.03E+C7
.37E+04
.00E+00
.00E+00
.SBE+08
,56E-10
. 15E+06
.02E+06
.41E+09
.95E+00
LLEBE+07
.05E-11
.O0E+05
.14E+10
.63E+09
.92E+10
.19E-22
.10E-11
.56E+03
.00E+00
.00E+00
.62E+02
.21E+00
.65E+04
.27E+01
.00E+00
.81E-01

O OO0 OO0 OO0 HFPMN WKFPFFHDOOODDOOODODO®EHEHFOOOO O W

.59E+00
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.32E+07
.20E+06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
,00E+00
. 70E+10
.35E+09
,59E+10
.42E-23
.12E-11
. 70E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

2.02E+03
1.10E+04
3.88E-01
1.40E+05
1.46E+09
4. S5E+06
6.52E+07
.89E+07
. 76E+07
.75E-08
.B81E+06
. 75E+06
.35E+08
.87E+00
.07E+07
.67E-11
. 76 E+04
.37E+08
.52E+08
.56E+08
.03E-22
.34E-06
. 79E+06
. 25E+04
.30E-06
. L4E+06
.85E+05
,27E+07
. 75E+04
.98E+05
.13E+04
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.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0Q0
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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Page 100 of 172 R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)
PATHWAY = Inhalation
AGE GROUP = Adult

Nuclide Bone Liver I.Body Thyroid Kidney Lung GI-Tract fkin

L 26E+03 L 26E+03
4BE+02 .00E+00
.02E+04 0.00E+00
.32E+03  0.00E+00
_74E+04  0.00E+00
J02E+04 0.00E+00
.03E+03 .00E+00
. 8BE+0S .0GE+00
. 14E+04 00E+00 |
.06E+05 _00E+00 |
. 85E+05 .00E+00
_23E+04  0.00E+00
.90E+04 0.00E+00
_34E+04  0.00E+00
.0/ E+04 ,00E+00
. 32E+02 .00E+00
.64E-03 0.00E+00
.66E+04 .00E+00
34E-09 0.00E+00
,28E-12 .00E+00
. SO0E+05 .00E+00
L 22E+05 .00E+00
91 .00E+00
.30 .00E+00
33E+00 0.00E+00
. 8SE+05 0.00E+00
35E+04  0.00E+00
22E+05 .00E+00
. S0E405 . 00E+00
.23E+05 .00E+00
.04E+05 0.00E+00

.26E+03
.00E+00
.02E+04
LGLE+04
.4OE+06
44403
.21E+04
.02E+06
. 70E+05
. 28E+05
.97E+06
.60E+03
. 78E+03
.64E+05
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
. 00E+00
.GLOE+06
.60E+06
.65E+04
.65E+04
.92E+03
. 70E+06
. 57TE+04
.85E+04
. 77E+06
.87E+04
.05E+05

.26E+03
.00E+00
.02E+04
,28E+01
,B4E+03
. 30E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.62E+00
. 90E+04
.00E+00
.00E+00
.00E+00
.00E+CO
,00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.0DE+00
00E+00

—

.26E+03
.00E+00
.02E+04
L95E+01
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+Q0
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+

.00E+

,00E+00
.00E+00
.Q0E+00
, 00E+00 .00E+00
.00E+00 ,00E+00
.00E+00 .00E+00
.00E+00 LL2E+04
.00E+00 .97E+01
.00E+00 . 74E+03

,26E+03
.00E+00
.02E+04
.Q0E+00
96E+04
. 24E+00
. 70E+04
. 78E+04
.92E+02
.58E+03
.15E+04
.10E-01
.46E+00
.03E+05
,00E+00
.D0E+00
.00E+00
. 35E+05
.87E+02
. 56E+02
00E+00
,00E+00
.00E+00
.00E+00
.00E+00
00LE+00
.00E+00
.00E+00
LLE+04
.96E+01
.B2E+03

.26E+03
. 54E+02
.02E+04
.D0E+02
.30E+03
.83E-01
. 94E+03
.06E+04
. 71E+02
.O7E+03
.LBE+04
.12E-02
.15E-01
.66E+04
. 35E+04
A1E+02
,13E+02
. 90E+04
,93E+02
, 70E+02
. 72E+03
. 10E+06
. S0E+00
.91E-01
.02E-02
. 24E+04
,02E-01
.61E+00
. 33E+04
. 04E+00
.21E+03

.D0E+00
.99E+03
.O2E+04
.00E+00
.00E+00
MN-56 .00E+00
FE-55 LG6E+04

H-3 0
4
1
0
0
0
2
FE-59  1.18E+04
0
0
0
1
0
3
0

F-18

NA-24
CR-51
MN- 54

e B * N e
W b e
o

C0-57 .00E+00
CO-58 .00E+00
C0-60 .00E+00
NI-65 . SGE+00
CU-64 .00E+00
ZN-65 . 24E+C4
BR-82 .Q0E+00
BR-83 . 00E+00
BR- 84 .00E+00
RB-86 . 00E+00
RB-88 .00E+00
RB-89 00E+0C
SR-89 04E+05
SR-90 92E+07
SR-91 . 19E+01
SR-92 . 74E+00
Y-91M .61E-01
Y-91 .62E+05
Y-92 03E+01
Y-93 ALE+0]
ZR-95 .O7E+05
ZR-97 .68E+01
NB-95 LA1E+04

OO0 OO0 00O O© O O

o

o
O O OO0 0000 OO OO HF OO OO OO M O N = O

N WO O 00 O 0 0O 0O N W DO C O MM MNMM O N WD O v

S W RN W RN O D W N D 0N N O WO oW

0 OO0 0O 0O OO0 0000000000 00 OO0 OO OO O O Wit O =
o

WM NP WY O 000 0 0 0O W

W PN WP N WY W R WD P N W N~

O - O PN WD DO O
0O 0O 00000 O0ODOOOC O OO

R Values in units of mrem/yr per micro-Ci/m® for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.
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3.
Page 101 of 172 TABLE 3.3-16 (continued)

Muclide Bone = Liver  T.Body  Thyroid  Kidney = lung  GI-Tract  Skin

NB-97 2.22E-01 5.62E-02 2.05E-02 0.00E+00 6.54E-02 2.40E+03 2.42E+02 0.00E+00
MO-99 0.00E+00 1.21E+02 2.30E+01 0.00E+00 2.91E+02 9.12E+04 2 .4BE+05 0.00E+00
TC-99M 1.03E-03 2.91E-03 3.70E-02 0.00E+00 4 .42E-02 7.64E+02 4.16E+03 0.00E+00
TC-101 4.18E-05 6.02E-05 S5.90E-04 O0.00E+00 1.08E-03 3.99E+02 1.09E-11 0.00E+00
RU-103  1.53E+03 0.00E+00 6.58E+02 0.00E+00 5.83E+03 5.05E405 1.10E+05 0.00E+00
RU-105 7.90E-01 0.00E+00 3.11E-01 0.00E+00 1.02E+00 1.10E+04 4 82E+04 0.00E+00
RU-106 6.91E+04 0.00E+00 8.72E+03 0.00E+00 1.34E+05 9.36E+06 9, 12E+05 0.00E+00
AG-110M 1.08E+04 1.00E+04 5.94E+03 0.00E+00 1 .97E+04 & . 63E+06 2.02E+05 0.00E+00
SN-113  6.86E+03 2.66E+02 6.48E+03 §.28E+01 1.97E+02 2.99E+05 2.48E+04 0.00E+00
S§B-124  3.12E+04 5.89E+02 1.24E+04 7.55E+401 0.00E+00 2.48E+06 4 .06E+05 0.00E+00
SB-125 S.34E+404 5.95E+02 1.26E+04 5.40E+01 0.00E+00 1.74E+06 1.01E+05 0.00E+00
TE-129M 9.76E+03 4.67E+03 1.S58E+03 3.44E+03 3.66E+04 1.16E+06 3.83E+05 0.00E+00C
TE-129 4.98E-02 2.39E-02 1.24E-02 3.90E-02 1.87E-01 1.94E+03 1.57E+02 0.00E+00
TE-131M 6.99E+01 4.36E+01 2.90E+01 5.50E+01 3.09E+02 1.46E+05 5.56E+05 0.00E+00
TE-132 2.60E+02 2.15E+02 1.62E+02 1.90E+02 1.46E+03 2.88E+05 5.10E+05 0.00E+00
1-131 2.52F+04 3.58E+04 2.05E+04 1.19E+07 6.13E+04 0.00E+00 6.28E+03 0.00E+00
1-132 1.16E+03 3.26E+03 1.16E+03 1.14E+05 5.18E+03 0.00E+0C &4 .06E+02 0.0CE+00
I-133 8.64E+03 1.48E+04 4 .S52E+03 2.15E+06 2,.58E+04 0.00E+00 8.88E+03 0.00E+00
1-134 6.44E+02 1.73E+03 6.15E+402 2.98E+04 2.75E+03 0.00E+00 1.01E+00 0.00E+00
1-135 2 68E+03 6.98%+03 2.57E+03 4 .4BE+05 1.11E+04 0.00E+00 5.25E+03 0.00E+00
CS-134  3.73E+05 8.48E+05 7.28BE+05 0.00E+00 2.87E+05 9.76E+04 1.04E+04 0.00E+00
CS-136 3.90E+04 1.46E+05 1.10E+05 0.00E+00 8, 56E+04 1.20E+04 1.17E+04 0.00E+00
C§-137 4.78E+05 6.21E+05 4.2BE+05 0.00E+400 2.22E+05 7.52E+04 8.40E+03 0.00E+00
CS-138  3.31E+02 6.21E+02 3.24E+02 7.00E+00 4 .B0E+02 4.86E+01 1.86E-03 0.00E+00
BA-139 9.36E-01 6.66E-04 2.74E-02 0.00E+CO 6.22E-04 3.76E+03 8.96E+02 0.00E+00
BA-140  3.90E+04 4.90E+01 2.57E+03 0.00E+00 1.67E+01 1.27E+06 2.18E+05 0.00E+00
BA-142 2.63E-02 2.70E-05 1.66E-03 0.00E+00 2.29E-05 1.19E+03 1.57E-16 0.00E+00
LA-140  3.44E+02 1.74E+02 4 .58E+01 0.00E+00 0.00E+00 1.36E+05 4.58E+05 0.00E+00
lA-142 6.83E-01 3.10E-01 7.72E-02 0.00E+00 0.00E+00 6.33E+03 2.11E+03 0.00E+00
CE-141 1.99E+04 1.35E+04 1.53E+03 0.0CE+00 6.26E+03 3.62E+05 1.20E+05 0.00E+00
CE-143 1.86E+02 1.38E+02 1.53E+01 0.00E+00 6.08E+01 7.98E+04 2.26E+05 0.00E+00
CE-144  3.43E+06 1.43E+06 1.84E+05 0.00E+00 B8 .4BE+05 7.78E+06 8.16E+05 0.00E+00
PR-144 3.01E-02 1.25E-02 1.53E-03 0.00E+00 7.05E-03 1.02E+03 2.15E-08 0.00E+00
HF-181 &.56E+04 2.57E+02 5.15E+03 1.63E+03 2.14E+02 5.98E+05 1.29E+05 0.00E+00
W-187 8 4BE+00 7.08E+00 2.48E+00 0.00E+00 0.00E+00 2.90E+04 1.55E+05 0.00E+00
NP-239  2.30E+02 2.26E+01 1,24E+01 0.00E+00 7.00E+01 3.76E+04 1.19E+05 0.00E+00

o 3-66 Rev. 9
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R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)

PATHWAY = Inhalation
AGE GROUP = Teen

TABLE 3.3-17

Buclide Bone = Liver  T.Body  Thyroid  Kidney = [lLung

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
C0-57
CO-58
Co-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95

.00E+00
.22E+03
.38E+04
.00E+00
.00E+00
. 00E+00
. 34E+04
.59E+04
.00E+00

00E+00

0
5
1
0
0
0
3
1
0
0
0.00E+00
2.18E+00
0.00E+00
3.86E+04
0.
0
0
0
e
0
4
1
8
9
3
6
1
1
1
1
1

00E+00

. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 34E+05
.O0BE+08
.80E+01
.52E+00
.70E-01
.61E+05
GTE+01
.35E+02
LL6E+05
. 38E+02
.B6E+04

1.27E+03
0.00E+00
1.3BE+04
0.00E+00
5.11E+04
1.70:+00
2.38E+04
3.70E+04
9.44E+02
2.07E+03
1.51E+04
2.93E-01
2.03E+00
1.34E+05
0.00E+00
0.
0
1
5
3
0
0
0
0
0
0
0
0
4
2
1

00E+00

.00E+00
.90E+05
LL6E+02
. S2E+02
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.58E+04
. 72E+01
.03E+04

'R Values in units of mrem/yr per micro-Ci/m’ for inhalation and

W W W R R Lo RN P W o000 R W WL R DD e W e

.27E+03
.6BE+02
.38E+04
.35E+02
.LOE+03
.52E-01
. 54E+03
L43E+04
.20E+02
. 78E+03
.98E+04
.27E-01
.48E-01
.264E+04
.B82E+04
LLLE+02
.33E+02
.4OE+04
. 72E+02
.33E+02
.25E+04
.6BE+06
.51E+00
.06E-01
L42E-02
. 77E+04
.29E-01
. 72E+00
.15E+04
.26E+01
L66E+03

.27E+03
.00E+00
.38E+04
.50E+01
.00E+00
.00E+00C
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.COE+GO
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00

CC O 0000000000 CO0OO0CO0O0COCOCOCOO0O0 OO0 N ™0 =

S 0 0000000000000 O ®ANOOO O OO I i Wik O wm

.27E+03
.00E+00
. 3BE+04
LO7E+01
.27E+04
. 79E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.41E+00
.64E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. T4E+04
,12E+01
.O0E+04
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and in units of w® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-67

L27E+03
.00E+00
.3BE+04
.10E+04
.9BE+06
.52E+04
.24E+05
.53E+06
.86E+05
. 34E+06
. 72E+06
.36E+03
.11E+04
. 2LE+06
.COE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
L42E+06
.65E+07
.07E+04
. 7T4E+04
.20E+0?
. 94E+06
.68E+04
.32E+04
,69E+06
. 30E+05
.S51E+05

GI-Tract

.27E+03
.11E+02
.38E+04
.00E+03
.6BE+04
. 74E+04
.39E+03
. 78E+05
. 14E+04
.S52E+04
. 59E+05
.67E+04
.14E+04
.66E+04
.00E+00
.00E+00
.00E+00
. 77E+04
.92E-05
.38E-07
. 71E+05
.65E+05
.59E+05
. 19E+05
,02E+01
.09E+05
,65E+05
. 79E+05
.4L9E+05
. 30E+05
.6BE+04

WO WU P WENNWWLWNROOCSE O WM O WEOOW O Wk W e

Rev.

tritium,

9
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Skin

.27E+03
.00E+00
.00E+00
,00E+00
.00E+00
.D0E+00
.0CE+00
.00E+00
.00E+00
.00E+0C
.00E+00
.00E+00
.00E+00
.COE+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
. 00E+00
.00E+0C0O
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.00E+00




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159 )
P* 103 of 172 TABLE 3.3-17 (continued)

Buclide  Eone Liver I.Body  Thyroid  Kidney Lung GI-Tract Skin

NB-97 3.14E-01 7.78E-02 2.84E-02 0.00E+00 9.12E-02 3.93E+03 2.17E+03 0.00E+00
MO-99 0.00E+00 1.69E+02 3.22E+01 0.00E+00 4.11E+02 1.54E+05 2.69E+05 0.00E+00
TC-99M 1.3BE-03 3.86E-03 4.99E-02 O0.CO0E+00 5.76E-02 1.15E+403 6.13E+03 0.00E+00
TC-101 5.92E-05 B8.40E-05 8.24E-04 0.00E+00 1.52E-03 6.67E+02 8.72E-07 0.00E+00
RU-103 2.10E+03 0.00E+00 B8.96E+02 0.00E+00 7.43E+03 7.83E+05 1.09E+05 0.00E+00
RU-105 1.12E+00 0.00E+00 &4 34E-01 0.00E+00 1.41E+00 1.82E+04 9.04E+04 0.00E+00
RU-106 9.84E+04 0.00E+00 1.24E+04 0.00E+00 1.90E+05 1.61E+07 9.60E+05 0.00E+00
AG-110M 1.38E+04 1.31E+04 7.99E+03 0.00E+00 2.50E+04 6.75E+06 2.73E+05 0.00E+00
SN-113 8.16E+03 3 .44E+02 8.64E+03 1.13E+02 2.46E+02 4.26E+05 2.03E+04 0.00E+00
SB-124 4 .30E+04 7.94E+02 1.68E+04 9.76E+01 0.00E+00 3 .85E+06 3 .98E+05 0.00E+00
SB-125 7.38E+04 8.08E+02 1.72E+04 7.04E+01 0.00E+00 2, 74E+06 9.92E+04 0.00E+00
TE-129M 1.37E+04 6.58E+03 2.25E+03 4 .58E+03 5.19E+04 1.98E+06 &4 .05E+05 0.00E+00
TE-129 7.10E-02 3.38E-02 1.76E-02 5.18E-02 2.66E-01 3.30E+03 1.62E+03 0.00E+00
TE-131M 9.84E+01 6.01E+01 4.02E+01 7.25E+01 &.39E+02 2.38E+05 6.21E+05 0.00E+00
TE-132  3.60E+02 2.90E+02 2.19E+02 2.46E+02 1.95E+03 4 .49E+05 4 .63E+05 0.00E+00
1-131 3.54E+04 4.91E+04 2.64E+04 1.46E+07 8 40E+04 0.00E+00 6.49E+03 0.00E+00
1-132 1.59E+03 4.38E+03 1.58E+03 1.51E+05 6.92E+03 0.00E+00 1.27E+03 0.00E+00
1-133 1.22E+404 2.05E+04 6.22E+03 2.92E+06 3.59E+04 0.00E+00 1.03E+04 0.00E+00
I1-134 8.88E+02 2.32E+03 8.40E+02 3.95E+04 3.66E+03 0.00E+00 2.04E+01 0.00E+00
I-135 3.70E+03 9.44E+03 3.49E+03 6.21E+05 1.49E+04 O0.00E+00 6.95E+03 0.00E+00
€S-134  5.02E+05 1.13E+06 5.49E+05 0.00E+00 3.75E+05 1.46E+05 9.76E+03 0.00E+00
CS-136 5.15E+04 1.94E+05 1.37E+05 O0.00E+00 1.10E+05 1.78E+04 1.09E+04 0.00E+00
€S-137 6.70E+05 8.48E+05 3.11E+05 0.00E+00 3.04E+05 1.21E+05 8.48E+03 0.00E+00
CS-138 4 .66E+02 B8,56E+02 4 .46E+02 0.00E+00 6.62E+02 7.87E+01 2.70E-01 0.00E+00
BA-139  1.34E+00 9.44E-04 3.90E-02 0.00E+00 8.88E-04 6.46E+03 6.45E+03 0.00E+00
BA-140 5.47E+04 6.70E+01 3.52E+03 0.00E+00 2.28E+01 2.03E+06 2.29E+05 0.00E+00
BA-142 3.70E-02 3.70E-05 2.27E-03 0.00E+00 3.14E-05 1.91E+03 4.79E-10 0.00E+00
LA-140 4.79E+02 2.36E+02 6.26E+01 0.00E+00 O0.00E+00 2.14E+05 4.87E+05 0.00E+00
LA-142 9.60E-01 &4.25E-01 1.06E-01 0.00E+00 C.O00E+00 1.02E+04 1.20E+04 0.00E+00
CE-141 2.84E+04 1.90E+04 2.17E+03 0.00E+00 8.8BE+03 6.14E+05 1.26E+05 0.00E+00
CE-143 2.66E+02 1.94E+02 2.16E+01 0.00E+00 8.64E+01 1.30E+05 2.55E+05 0.00E+00
CE-144 4 .B9E+06 2.02E+06 2.62E+405 0.00E+00 1.21E+06 1.34E+07 B8.64E+05 0.00E+00
PR-144 4.30E-02 1.76E-02 2.18E-03 O0.00E+00 1.01E-02 1.75E+03 2.35E-04 0.00E+00
HF-181 6.31E+04 3.47E+02 7.04E+03 2.12E+02 2.90E+02 9.36E+05 1.20E+05 0.00E+00
w-187 1.20E+01 9.76E+00 3.43E+00 0.00E+00 0.00E+00 & 74E+04 1.77E+05 0.00E+00
NP-239 3.38E+02 3.19E+01 1.77E+01 0.00E+00 1.00E+02 6.49E+04 1.32E+05 0.00E+00

HBRODCM 3.68 ik
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R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT®
(Reference Regulatory Guide 1.109)

PATHWAY = Inhalation

ACE GROUP = Child

TABLE 3.3-18

Buclide Bone Liver 1.Body Thyroid Kidney Lung GIl-Tract

H-3
F-18
NA-24
CR-51
MN-564
MN-56
FE-55
FE-59
Co-57
CO-58
C0-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95

.00E+00
.96E+03
.61£+04
. 00E+00
.00E+00
.00E+00
. T4E+04
.O7E+04
.00E+00
.00E+00
.00E+00
.99E+00
.00E+Q0
.26E+04
.GOE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.99E+05
.01E+08
.21E+02
.31E+01
.07E-01
.14E+05
,O04E+01
.B6E+02
. 90E+05
.8BE+02
. 35E+04

NN YO WV 0 00000 PO NODON POCO o0

O N F OC OO0 0 OO0 0O WWw - OO0 0 N H O WK S 8B O M= O B

.12E+03
.00E+00
.61E+04
. 0CE+00
. 29E+04
.66E+00
.52E+04
. 34E+04
.03E+02
.77E+03
.31E+06
.96E-01
.99E+00
.13E+05
.00E+00
.00E+00
.00E+00
.98E+05
.62E+02
.45E+02
.00E+00
.O0E+00
.00E+00
.00E+00
.00£+00
.00E+00
.Q0E+00
.00E+00
. 18E+04
.72E+01
.18E+03

O WU R VDR R WU R RN N N W WD O e

.12E+03
.85E+02
.61E+04
. 54E+02
,51E+03
.12E-01
.77E+03
.67E+04
.07E+03
.16E+03
L26E+04
.64E-01
.07E+00
L03E+04
.09E+04
. 74E+02
.LBE+02
.14E+05
.66E+02
.90E+02
. 12E+04
.G4E+06
.59E+00
.25E-01
.84E-02
LG4E+04
.81E-01
.11E+00
. 70E+04
.60E+01
.SSE+03

.12E+03
,00E+00
.61E+04
.55E+01
.00E+00
.Q0E+00
,00E+0Q0
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00C
.Q0E+00
,Q0E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00

O 0O 0O CO0O0CCO0OO000 0000000000 OCOCOO0 ® MO =

® WU OO COO0OCO0O0 000000 NGO OO0OO0 0O K H KN M= O =

.12E+03
.00E+00
.61E+04
L43E+01
.00E+04
.67E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
,00E+00
.03E+00
. 14E+04
.00E+00
,00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.96E+04
.88E+01
.62E+03

D HEHRN NN NN WLERDO OO0 OO0 W W M N W s s e O s

.12E+03
.00E+00
.61E+04
. 70E+04
.5BE+06
.31E+04
.11E+05
.27E+06
.07E+05
.11E+06
.Q7E+06
.18E+03
.58E+03
.95E+05
.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
. 16E+06
. 4BE+07
.33E+04
LAL0E+04
.81E+03
.63E+06
.39E+04
LGLE+04
,23E+06
.13E+05
. 14E+05

1.12E+03
1.25E+03
1.61E+04
1.08E+03
2.29E+04
1.23E+05
.87E+03
.07E+04
.32E+04
LGLUE+06
.62E+04
L4O0E+04
.67E+04
.63E+04
.00E+00
.00E+00
.00E+00
.99E+03
. 72E+01
.89E+00
.67E+05
,G3E+05
. 74E+05
.42E+05
. 72E+03
.84E+05
.39E+05
,89E+05
.11E+04
.51F+05
. 70E+04

W W oW PN WM SO0 OO0 - W O W ~d N

R Values in units of mrem/yr per micro-Ci/m’ for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.

HBRODCM

3-69

Rev. 9
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Skin

.12E+03
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0Q0
.Q0E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
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Huclide Bone Liver T.Body Thvroid Kidney Lung GI-Tract

NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
I-133
I-134
1-135
CS-134
C8-136
cs-137
Cs-138
BA-139
BA-140
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR- 144
HF-181
w-187
NP-239

.

.
.
.
.
.
’
.

29E-01
00E+00

4
0
1.78E-03
8.10E-05
2.79E+03
1.53E+00
1.36E+05
1.69E+04
8.99E+03
5. 74E+04
9. 84E+04
1.92E+04
9.77E-02
1.34E+02
4,81E+02
4, 81E+04
2.12E+03
3.
1
4
6
6
9
6
1
7
4
6
1
3
3
6
5
8
1
4

66E+04

.17E+03
L92E+03
.51E+05
.51E+04
.O7E+05
. 33E+02
. B4E+00
LLOE+04
.99E-02
LGLE+02

29E+00
92E+04
66E+02
77E+06
96E-02
33E+04
63E+01
66E+02

HBRODCM
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. 70E-02
. 72%+02
.4BE-03
.51E-05
.00E+00
.00E+00
.0Q0E+00
.14E+04
.90E+02
.4OE+02
.59E+02
.85E+03
.50E-02
.92E+01
. 72E+02
.B1E+04
.07E+03
.03E+04
.16E+03
. 73E+03
.01E+06
. 71E+05
. 25E+05
L4O0E+02
.B4LE-04
.4BE+01
.60E-05
.25E+02
.11E-01
.95E+04
.99E+02
.12E+06
.85E-02
.28E+02
.66E+00
.34E+01
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TABLE 3.3-18 (continued)

.S0E-02
.25E+01
.17E-02
.08E-03
,07E+03
.55E-01
.69E+04
.14E+03
.81E+03
.00E+04
.07E+04
.04E+03
.38E-02
.07E+01
.63E+02
. 73E+04
.88E+03
.70E+03
.95E+02
.14E+03
.25E+05
. 16E+05
. 28E+05
.55E+02
.36E-02
.33E+03
.79E-03
.55E+01
.29E-01
.90E+03
.87E+01
.61E+05
.00E-03
.4L7E+03
. 33E+00
.35E+01

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.COE+00
.19E+02
.26E+02
.10E+01
.33E+03
.14E-02
.77E+01
.17E+02
.62E+07
.94E+05
.85E+06
.07E+04
.92E+05
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 76E+02
.00E+00
.00E+00

O ON O C O O0OCO0OO0CO0OO0O0OC OO0 NWWKMPFWWDWNOOWH"“0000O0CCOCOCO0O
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.55E-02
.92E+02
.07E-02
.45E-03
.03E+03
. 34E+00
.B4E+05
.12E+04
.03E+02
.00E+00
.00E+00
.03E+04
.57E-01
.00E+02
. 775403
.8BE+04
.25E+03
.3BE+04
.30E+03
. 34E+04
.30E+05
.S55E+04
.82E+05
.22E+02
.62E-04
.11E+01
.91E-05
.00E+Q0
.00E+00
.55E+03
.36E+01
.17E+06
.77E-03
.63E+02
.00E+00
.73E+01

VBN LD VOO0 000 W NN RN WWWYE W D W

L42E+03
. 35E+05
.51E+02
.85E+02
.62E+05
.S9E+04
.43E+07
.4BE+06
.GOE+05
, 24E+06
.32E+06
.76E+06
.93E+03
.06E+05
. 77E+05
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.21E+05
.4SE+04
.04E+05
.81%+01
. 77E+03
. 74E+06
L64E+03
.B3E+05
. 70E+03
LGLE+05
. 15E+05
.20E+07
.S57E+03
.96E+05
.11E+04
.B1E+04

2
1
4
1
4
9

4
1
7
1
4
1
2
3
1
2
3
5
9
4
3
4
3
2
5
1
2
2
7
5
1
3
1
5
9
6

.78E+16
.27E+05
.81E+03
.63E+01
LLBE+04
.95E+04
.29E+05
.00E+05
LGL4LE+O3
,64L+05
.03E+04
.82E+05
.SSE+04
.OBE+05
.38E+05
.84E+03
.20E+03
.48E+03
.5SE+02
.L4E+03
.85E+03
.18E+03
.62E+03
. 70E+02
. 77E+04
.02E+05
., 74E+0Q0
. 26E+05
. 59E+04
66E+04
.27E+05
.B9E+05
.97E+02
. 29E+04
. 10E+04
.4OE+04

Rev. 9
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Skin

.00E+00
.00E+00C
.COE+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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PATHWAY = Inhalation
ACE GROUP = Infant

TABLE 3.3-19

R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT'
(Reference Regulatory Guide 1.109)

Muclide Bone = Liver  IT.Body Thyroid  Kidney = lung = GCl:-Tract

H-3

F-18

NA-24
CR-51
MN- 54
MN-56
FE-55
FE-59
CO-57
CO-58
C0-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91

Y-92

Y-93

ZR-95
ZR-97
NB-95

.Q0E+00
LL9E+03
.06E+04
,00E+00
.00E+00
,00E+00
,97E+04
.36E+04
.00E+00
.00E+00
. 00E+00
. 39E+00
. 00E+00
. 93E+04
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.98E+05
.Q9E+07
.56E+01
.05E+01
.07E-01
.BBE+05
 64E+01
. SOE+02
. 15E+05
. SOE+02
. STE+04

e U P -0 WD OO0 0O O HFDODONODOOFEF OOC Y WO
NN O OO0 OO0 0O 0O W WmrEF OOOOGB H N O FH OKN M =MNO = O o

4T7E+02
.00E+00
D6E+04
.00E+00
.S3E+04
. 54E+00
.17E+04
. 35E+04
.S1E+02
.22E+03
.02E+03
.84E-01
.88E+00
. 26E+04
.00E+00
.00E+00
.00E+00
.90E+05
.57E+02
.21E+02
.00E+00
.00E+00
.Q0E+00
,00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 79E+04
.S56E+01
.4L3E+03

IR Values in
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47E+02
.66E+02
.06E+04
.95E+01
. 98E+03
.21E-01
.33E+03
.48E+03
.41E+02
.B2E+03
. 18E+04
.23E-01
.74E-01
. 11E+04
.33E+04
.81E+02
.00E+02
.B2E+04
.87E+02
.06E+02
. 14E+04
. 59E+06
.46E+00
.91E-01
.39E-02
. 57E+04
.61E-01
,07E+00
.03E+04
.17E+01
. 78E+03

LL7E+02
.00E+00
.06E+04
.75E+01
.Q0E+00
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.0CE+00
.00E+00
.00E+00
.O0E+00
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.47E+02
,00E+00
L06E+04
.32E+01
.98E+03
.10E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.98E+00
.25E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+00
.Q0E+00
.11E+04
.59E+01
. 72E+03
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LG7E+02
.00E+00
.06E+04
. 28E+04
.00E+06
.25E+04
.69E+04
.02E+06
. 79E+05
. 77E+405
.51E+06
.12E+403
.30E+03
LG4TE+05
.00E+00
.00E+00
,00E+00
.00E+00
.00E+00
.00E+00
.03E+06
.12E+07
.26E+04
.3BE+04
,79E+03
.45E+06
L LSE+04
.64LE+04
. 75E+06
. 10E+05
. 79E+05

6.47E+02
8.54E+02
1.06E+04
3.57E+02
7.06E+03
7.17E+04
1.09E+03
2 . 4B8E+04
4. 86E+03
1.11E+04
3.19E+04
5.01E+04
1.50E+04
5.14E+04
0.00E+00
0.00E+00
0.00E+00
3.04E+03
3,39E+02
6.82E+01
6. 40E+04
1.31E+05
7.34E+04
1.40E+05
2.35E+03
7.03E+04
1.27E+05
1.67E+05
2.17E+04
1.40E+05
1.27E+04

units of mrem/yr per micro-Ci/m® for inhalation and tritium,
and in units of m® mrem/yr per micro-Ci/sec for all others.
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Muclide  Bone = Liver = T.Body  Thyroid  Kidney = lung = GI-Tract

NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
I-131
1-132
1-133
I-134
1-135
CS-134
CS-136
Ccs-137
Cs-138
BA-139
BA-140
BA-142
LA-140
LA-142
CE-141
CE-143
CE- 144
PR-144
HF-181
w-187
NP-239

3
0
1
6
2
1
8
9
4
3
5
1
7
1
3
3
1
1
9
3
3
4
5
5
1
5
3
5
1
2
2
3
4
5
1
3

.

.

42E-01
00E+00
40E-03
S1E-05
02E+03
22E+00
68E+04
98E+03
68E+03
04E+04
17E+04
41E+04
88E-02
07E+02
72E+02
79E+04
69E+03
32E+04
21E+02
86E+03

.96E+05
.83E+04
.49E+05
.05E+02
.48E+00
.60E+04
.98E-02
.0SE+02
.03E+00
. 77E+04
.93E+02
.19E+06
.79E-02

64E+04
J0E+01
71E+02

HBRODCM
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.29E-02
.65E+02
.8BE-03
,23E-05
.00E+00
.00E+00
.00E+00
L22E+03
. 74E+02
.56E+02
. 77E+02
,09E+03
LGLT7E-02
.50E+01
,37E+02
L GLE+04
.S54E+03
.92E+04
.88£+03
.60E+03
L03E+05
.35E+05
.12E+05
.81E+02
.84E-04
.60E+01
.30E-05
.00E+02
.77E-01
.67E+04
.93E+02
. 21E+06
.85E-02
.66E+02
.02E+00
.32E+01
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TABLE 3.3-19 (continued)

.63E-02
.23E+01
.72E-02
.12E-04
. 79E+02
.10E-01
.09E+0Q4
.00E+03
.89E+03
,20E+04
.09E+04
.23E+03
.88E-02
.63E+01
. 76E+02
.96E+04
.26E+03
.60E+03
.65E+02
.77E+03
L4SE+04
.29E+04
. SSE+04
.98E+02
.30E-02
.90E+03
.96E-03
.15E+01
.04E-02
.99E+03
,21E+01
. 76E+05
.41E-03
.05E+03
.12E+00
,B88E+0L

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
. 72E+01
.01E+02
.23E+00
.47E+03
,75E-02
L93E+01
.79E+02
.LBE+07
.69E+05
.S6E+06
LLSE+04
.96E+05
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
,00E+0C
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.25E+02
.00E+00
.00E+00
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.70E-02
.65E+02
.11E-02
.79E-04
.24E+03
.99E-01
.07E+05
.09E+04
.94E+01
.00E+00
.70E-02
.18E+04
.75E-01
.65E+02
.03E+03
. 18E+04
.95E+03
L 24E+04
.09E+03
L4T7E+03
.90E+05
.64LE+04
. 72E+05
.10E+02
.92E-04
.34E+01
.90E-05
.00E+00
.00E+00
.25E+03
L64E+01
.38E+05
.712E-03
.58E+02
.00E+00
.62E+01

VW oh O e U N O O OO O W Wk Wl W WL 0w

.32E+03
.35E+05
.11E+02
.B4E+02
.52E+05
. 57E+04
.16E+07
.67E+06
. 30E+05
,6SE+06
.32E+03
.68E+06
.00E+03
.99E+05
.4OE+05
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.97E+04
.18E+C4
.13E+04
.54E+01
.95E+03
.60E+06
.55E+03
.6BE+05
.22E+03
.17E+05
.16E+05
.B4LE+06
.61E+03
. 72E+05
.96E+04
.95E+04

2.69E+04
4. 87E+04
2.03E+03
8. 44E+02
1.61E+04
4. B4E+04
1.64E+05
3.30E+04
2.28E+03
3.42E+04
2.69E+04
6.90E+04
2.63E+04
1.19E+05
4 L1E+04
1.06E+03
1.90E+03
2.16E+03
1.29E+03
1.83E+03
1.33E+03
1.43E+03
1.33E+03
8.76E+02
5.10E+04
3. 84E+04
6.93E+02
8. 48E+04
5.95E+04
2.16E+04
4 . 97E+04
1.48E+05
4, 28E+03
1.90E+04
3.56E+04
2 4L9E+04
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3.4 METHODOLOGY FOR R-11 SETPOINT (Air Particulate)

Determine the Monitor Alarm Setpoint based on the inhalation pathway to

the child.

The most restrictive organ "j" will be determined from the

following methodology.

3.4.1 Determine dose rate for organ "j" (mrem/yr).

where:

<
Sue
fo

Q

where:

472

HBRODCM

m‘, .mz‘ R‘, o“ (3-"'1)

the highest calculated annual average relative dispersion
factor for any area at or beyond the unrestricted area

boundary for all sectors (sec/m’) from Appendix A.

8.1E-5 sec/m’ (continuous ground release) from Table A-1,

Appendix A.

the organ "j" dose factor due to gamma emissions from
particulates greater than or equal to 8 day half-life, I-133,
1-131, and H-3.

the particulate release rate (uCi/sec) for radionuclide "i".

472 (Cy)(F)

conversion factor to convert CFM to cc/sec.
(uCi/ce, from analysis of containment vessel) (0.366)

+ (DF) + (wCi/cc, from analysis of Plant Vent) (0.634) when
R-11 is sampling the Plant Vent for CV purges.
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DF

(uCi/cc, from analysis of CV) (0.04) + (DF) + (uCi/cc: from
analysis of Plant Vent) (0.960) when RMS-11 sampling from
Plant Vent for CV pressure relief.

(uCi/cc, from analysis of CV) + (DF) when RMS-11 is sampling
cv.

95,600 cfm for CV purge when R-11 is sampling from Plant Vent.
35,000 cfm for CV purge when R-11 is sampling from CV.

2,500 cfm for CV pressure relief when R-11 is sampling from
Cv.

63,100 cfm for CV pressure relief when R-11 is sampling Plant

Voht.
1.0 for Tritium
10 for lodines when using characoal filters

100 for Particulates 2 8 day half-lives when using HEPA
Filters.

3.4.2 Determine the particulate emission Projected Dose Rate Ratio (PDRR) for

the most critical organ "j".

PDRR, =

1500

HBRODCM

DR,/1500  (3.4-2)

the allowable organ dose rate due to particulates with > 8 day
half-life, 1-131, 1-133, H-3 (mrem/year).
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3.4.3% Determine the maximum monitor setpoint concentration (uCi/cc) for most

critical organ "j".

Maximum Monitor Setpoint for Organ "j" = [(Z, C;) / (PDRR;)] (SF) (Ta) (TL)

where !

SF - an engineering factor used to provide a margin of safety for
cumulative measurement uncertainties = 0.50.

Ta - fraction of the radiocactivity from the site that may be
released via the monitored pathway to ensure that the site
boundary limit is not exceeded due to simultaneous releases
from several pathways.

- 0.81 for R-11 particulate monitor.
TL - total activity / I, C, where the total activity is the sum of

all detectable particulates from analysis of particulate
filter divided by the detectable particulates of 2 8 day half-

lives. I1f this ratio is not known, use 1.0.

- 1.0 when R-11 sampling from Plant Vent.
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3.4.4 Determine the maximum monitor setpoint (cpm) for the most critical organ
.jl.
Setpoint = (Maximum organ setpoint in wCi/cc) (monitor eff)
+ Bkg (3.4-3)

Monitor ~- obtained from the applicable effluent monitor efficiency
curve efficiency located in the POM, Volume 15, Curve
Book. Use the radiocactivity concentration (uCi/ec) to
find cpm.

Bkg - the monitor background (cpm)
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2.5

3.5.13

where:

3.5.2

where:

Methodology for R-14A Setpoint (Particulate Monitor)

This section describes the methodology in determining high alarm setpoint
for the plant vent monitor (R-14A) based on the inhalation pathway to the
child. The most restrictive organ "j" will be determined from a

conservative mix (GALE Code).

Determine Si, the fraction of the total radioactivity in particulate form
in the gaseous effluents comprised by radionuclide "i" for each

radionuclide i1: the gaseous effluent from Table 3.2-1.

Si - Al (3.5-1)
Zi Al
Ai - The radioactivity of radioparticulate radionuclide "i" in the

gaseous effluent from Table 3.2-1.

Determine Qm, the maximum acceptable total release rate [uCi/sec] of all
the radioparticulate radicnuclides in the gaseous effluent based upon the

most restrictive organ "j" exposure limit of 1500 mrem/year by:

Qm; = 1500 (3.5-2)

(X7Q) =i Si Pi,

1500 = the maximum allowable dose rate in an unrestricted area in
gaseous effluents due to radioparticulates with half lives
greater than 8 Jays, radiciodines and tritium via the
inhalation pathway to the child.

(X/Q) = Tihe highest calculated annual average relative dispersion

factor for any area at or beyond the unrestricted area

boundary for all sectors (sec/m’).

- 8.1E-05 Sec/m’ (continuous ground release) from Table A-1,

Appendix A.

HBRODCM 3-77 Rev. 9



United Stawes Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

Pags 113 of 172

3.5.3

where:

3.5.4

where:

- %

where:

Piy - The dose parameter for 1-131, I-133, n 3, and all particulates
in particulate form with half lives greater than 8 days for
the inhalation pathway only in the most restrictive sector in
mrem/year per uCi/m’. The dose factor is based on the most
restrictive group (child) and most restrictive organ at the
SITE BOUNDARY (see Table 3.2-4).

Determine Qivy;, fraction of plant stack release rate acquired on filter,

by:
Qivy = Qm; [3.33E-05] (3.5-3)
3.33E-05 - fraction of monitor sample rate to plant vent flow rate

(2,02 CM/60,600 CFM)

Determine HCI, maximum acceptable concentration [uCi] accumulated on the
filter due to all particulate radionuclides in the gaseous effluents based

on the most restrictive organ "j", by:

HCI - Qivy (T) (3.5-4)
3 - time in seconds

- 8.64EC4 for one day

- 6.05E05 for one week

Determine HAC, high alarm concentration (uCi] from particulate

radionuclides in gaseous effluents, by:
HAC = (H.I) (SF) (Tm) (3.5-5)
SF - An engineering factor used to provide a margin of safery for

cumulative uncertainties of measurements
- 0.5

HBRODCM 3-78 Rev. 9



United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

Page114 of 172
Tm - Fraction of the radiocactivity from the site that may be
released to ensure the site boundary limit is not exceeded due
to simultaneous releases from pathways
- .92 for the Plant Vent Monitor (R-14A).
3.5.6 Determine the HSP, High Alarm Setpoint including background [cpm], by:

where:

3.6

3.6.1

where:

3.6.2

HSP = (HAC/Em) + BKG (3.5-6)

Em - from monitor efficiency curve located in the Plant Operating

Manual Curve Book.

Methodology for R-14B Setpoint (lodine Monitor)

This section describes the methodology in determining high alarm setpoint
for the plant vent monitor (R-14B) based on the inhalation pathway to the
child. The most restrictive organ "j" will be determined from a

conservative mix (GALE Code).

Determine Qm;, the maximum acceptable release rate [uCi/sec] of I-131 in

gaseous effluents based upon the most restrictive organ "j" exposure limit
of 1500 mrem/year, by:

Qm; = 1500 (3.6-1)
(X/Q) Piy

Pi; = The dose parameter for I-131 for the inhalation pathway only

in the most restrictive sector in mrem/year per uCi/m*’. The

dose factor is based on the most restrictive group (child) and

most restrictive organ at the Site Boundary (see Table 3.2-4).

Determine Qivy;, fraction of plant stack release rate acquired on the

cartridge, by:

Qivy = Qmy(3.33E-05) (3.6-2)
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3.6.3

where:

3.6.4

3.6.5

3.7

3.7.1

Determine HCl, maximum acceptable cor:entration [uCi] accumulated on the
cartridge due to 1-131 in gaseous effluents based on the most restrictive
organ "j".
HCI = (Qivy) (T) (3.6-3)
x - time is seconds

- 8.64E04 for one day

- 6.05E05 for one week
Determine HAC, high alarm concentration [uCi] from 1-131 in gaseous

effluents, by:
HAC = (HCI) (SF) (Tm) (3.6-4)

Determine HSP, High Alarm Setpoint including background [cpm], by:

HSP = (HAC/Em) + BKG (3.6-5)

Methodology for R-22 and R-23 Setpoint Determination for the Iodine and
Particulate Monitors

This section describes the methodology in determining high alarm setpoint
for the particulate and iodine channels for the Environmental and
Radiation Control Building and Radwaste Building exhaust vent (R-22 and R-
23, respectively) based on the inhalation pathway to the nost restrictive

organ and age group (child).

The dose rate in an unrestricted area resulting from the release of
radioiodines, tritium, and particulates with half-lives 2 8 days is
limited to 1500 mrem/yr to any organ via inhalation (10CFR20). The iodine
and particulate monitor setpoints for R-22 and R-23 are limited to 1.0% of
10CFR20 over one hour period. Therefore, the iodine and particulate
channels high alarm shall be set to 1.08 of 10CFR20 for any given hour.
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3.7.2 Determine Q,, the maximum release rate (uCi/sec) for lodine-131 and Cobalt-
60 (the most restrictive particulate 2 8 day half-life) base on the most

restrictive organ "j" via inhalation to a child.

where :
15 -
Ry -
7 -
Therefore:

Qilodine-131

Qicobair-s0

HBRODCM

18
8 mnniiR i (3_7-1
Qs (R,) (X7D) .

1.08 of the maximum allowable dose rate in an unrestricted
area in gaseous effluents due to radioparticulates with half-
lives greater than or equal to 8 days, radioiodine, and

tritium via the inhalation pathway to the child.

The dose factor based on the most restrictive age group
(child) and the most restrictive organ (thyroid) for
lodine-131 (1.62E7 mrem/yr/uCi/m’) and lung for Co-60 (7.06E6
nrtn/yr/y01/-’) at the most restrictive location (SITE

BOUNDARY) .

Annual average relative dilution for continuous ground level
releases for the most restrictive section at the SITE BOUNDARY
(8.08E-5 sec/m” for the SSE sector from Table A-1).

1.15E-2 uCi/sec

2.63E-2 uCi/sec
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3.7.3 Determine S , the air particulate filter and charcoal cartridge sample

collection rate (uCi/sec) by:

g, = Q -§' (3.7-2)
where:
f - sampler flow rate (typically 2.5 CPM for R-22 and 2 CPM for
R-23)
F - Radwaste Building exhaust vent flow rate (15,000 typically)
- Environmental and Radiation Control Building exhaust vent flow
rate (11,500 typically)
Therefore:

The typical Co-60 sample collection rate is 5.77E-6 wCi/sec and 4.39E-6

uCi/sec, for R-22 and R-23, respectively.
The typical 1-131 sample collection rate is 2.5E-6 wCi/sec and

1.91E-6 wCi/sec for R-22 and R-23, respectively.

3.7.4 Determine Q.i. the setpoint activity (uCi) accumulated on the air

particulate filter and charcoal filter for any given hour by:

Q.‘ - (Sc‘) (T) (3.7-3)
where:

3 - 3600 sec in an hour.
Therefore:

The typical setpoint activity for the air particulate filter and the

charcoal cartridge is:

Monitor Particulate lodine
R-22 2.06E-02 9.00E-03
R-23 1.58E-02 6.88E-03
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3.7.5

where:

Determine the HSP, High Alarm Setpoint including backgrounc (cpm) by:

HSP = (Qp,) (Em) + BKG (3.7-4)

Em - efficiency of the detector
BKGC = the background cof the detector

The aoove methodology shall be used for the iodine cartridge and air
particulate filter setpoint determinations for the Environmental and
Radiation Control Building and Radwaste Building exhaust vent. The
sampling and building vent flow rates used in the above equations are
subject to change and shall be controlled by plant procedures. If or when
this occurrs, the recalculations of setpoints shall be performed by

approved procedures using the above methodology.

HBRODCM 3-83 Rev. 9



United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159
Page 119 of 172
(Left blank intentionally)

HBRODCH B-18 Rev, 9




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

Page 120 of 172
(Left blank intent.onally)

HBRODCM B-19 Rev. 9




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-015%
Page 121 of 172
(Left blank intentionally)

HB3RODCM B-20




United States Nuclear Regulatory Commission
Esclosure 2 to Serial: RNP-RA/95-0159
Page 122 of 172
(Left blank intentionally)

HBRODCM B-21




Uinited States Nuclear Regulatory Commission
.nclosure 2 1o Serial: RNP-RA/95-0159
Page 123 of 172

JUSTIFICATIONS AND CHANGES FOR ODCM, REVISION 10

Rage No.

1
ii
111
iv

4-2

4-3 thru 4-5

4-6 thru 4-7

4-9 thru 4-10

A-1 thru A-3
A-6
A-9 thru A-20

A-22 thru A-27

B-2 thru B-5
B-7

B-9 thru B-10

B-14

B-13 thru B-17

Comments/Justifications for ODCM Revision 10

Changed to page ii. The new page i is the List of Effective Pages (LEP).
Renumbered to page 11i1i.

Renumbered to page 1iv.

Renumbered to page v.

Was previously page 2 of section 4. Page was renumbered and reformatted
into table form.

Pages were reformatted into table form.

Were previously pages 6 and 7 of section 4. Pages were renumbered and
reformatted into table xorm.

Were previously unnumbtered pages 9 and 10 of section 4. Pages were
numbered and revision number was added.

The revision number was added to the pages.

The ravision number was added to the page.

The revision number was added to the pages.

The revision number was added to the pages and the pages were reformatted
into table form.

The revision number was added te the pages.

The revision number was added to the page.

Hand drawn brackets in equation B.2-3 were replaced with computer
generated brackets for the equation and the revisicon number was added to
the page.

The revision number was added to the pages.

Hand drawn brackets in equation B.2-8 were replaced with computer
generated brackets for the equation and the revision number was added to

the page.

The revision number was added to the pages.
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Table 4 .0-1

Exposure Pathway
‘ snd/or_Sample

Sample
Point

Sample Point Description,
Distance, and Direction

Sampl ing and
Collection Frequency

| Airborne
Particulates

snd
Radiciodines

Florence, $. C. (Control Station)’
24 miles ESE 8 119°

information Center
0.2 miles £ @ 180°

Hicrouave tower
0.7 mile n @ 5°

Spilivey
0.4 mile ESE @ 110°

Eest Shore of lake
across from plent intake
Johnson' Lending 0.9 mile
ENE @ T3*

Informstion Center
0.3 mile SW 8 214°

CPEL Hartsyille substastion,
6.3 miles ESE 8 109°

South of the West Settling Pond
.3 miles SSE @ 159°

Continuous operating
sampier with sample

collection et laest

weekly

Analysis

1-131 for Air
| Cortridges ,

Gross Reta’

Gesma Scan®

of compesite
(by location)

s Direct
Radistion

Florence, $. C. (Control Stetiom)’
26 miles ESE @ 119*

Cont inuous measurement
with readout st lsast

once per quarter
(7LDs)

Quarteriy

Germe Dose’

HBRODCM
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Table 4 .0-1 {Continued)

H. B. ROBINSON RADIOLOGICAL ENVIRONMENTAL MONITORING PROCRAM
Exposure Pathswey Semple Sample Point Description, Sampl ing and Analysis'
snd/or Sample Point Cistence, and Direction Collectivn frequency Frequency Analysis’
2. pirect Radiation 2 informetion Center Continuous messurement | Quarterly Gosma Dose®
(cont inued) 0.2 mile S @ 180° with resdout at leest
once per quarter
3. Microwsve tower (7LD8)
0.7 mile N @ 5*
4. Spillway
0.4 mile ESE @ 110°
S. East shore of lske
scross fros plant intske
Johnson's lending 0.9
mile ENE 8 73"
6. Informetion Center
0.3 mile SW 8214°
3 CPRL Mertsville subststion
6.3 miles ESE 8 109*
8. Transmission tower
0.8 mile SSE.
9. Trensmission tower
1.0 mile S.
10. The Church of God cametery
1.0 mile WSW
1. Old Comden Road 1.0 mile SMW.
= Tree 1.2 miles SSM.
HBRODCM 4-3

Rev.
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MHOINISS101

Table 4.0-1 (Continued)

Exposure Pathway Sample Sample Peint Description, Sampl ing and Anslysis
and/or Seaple Point Distance, and Direction Collection Freguency Frequency Analysis'
2. pirect Radistion 13. Tree 1.0 mile W. Continuous measurement | Quarterly Geemma Dose’
{cont inued) with readout at leest
1%. Highuay 151 st Pine Ridge Church ence per quarter
0.9 mile WU, ('m)
15. Tree directly adjacent to
esh pond on CPRL properly
1.0 miles M.
16. Derlington County |.C. Turbine Plent
1.0 mile MNW.
17. 1.0 mile down Discharge Cana! roed
at Old Unit One Weir 1.1 miles K.
18. Sleck Creek 0.7 mile SE.
19. Roed #5-16-23 1.0 mile E.
20. Road #5-16-39 1.3 miles ENME.
21. Atkinson‘s landing 1.4 miles NE.
22. Shady Rest Club 1.9 miles NME.
23. Road #5-16-39 1.2 miles ESE.
24 . Road #S-13-711 5.0 miles Ww.
HBRODCM bL-4 Rev. 10
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Table 4.0-1 (Centinued)

Exposure Pathuay Sempie Sample Point Description, Saspl ing and Anatysis’
srcd/or Saeple Point Distance, and Direction Collection Freguency Frequency Analysis'
&y Direct Radietion 25. Road #5-13-346 4.6 miles MW Continuous messurement | Querterly Gamma Dose'
(cont inued) with readout at ieast
26. Road #S5-13-346 5.0 miles M. once per quarter
27. Rosd #5-13-763 5.0 miles MNE. S
28. Roed #5-13-39 4.8 miles NE.
29. Road #5-16-2C 4.1 mile ENE.
30. Road #5-16-20 4.6 miles E.
3. Lakeshore Drive 4.6 miles ESE.
32. Trensmission 4.5 miles SE.
33. Road #5-156-493 4.6 miles SSE.
3. Transmission pole on Road
#3-16-772 4.6 miles S.
HBRODCM 4-5 Rev. 10
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Table 4 0-1 {(Continued)

Exposure Pathway Sample Sample Point Description, Sampling and mtnu'
and/or_Semple Point Distance, end Direction Collection Frequency Frequency Anslysis’
2. Direct Radistion 35. Power pole on Roed #5-31-51 2o .cinuous messurement | Quarterly Gamma Dose'
(cont inued) 4.4 miles SSM. with readout at leesst
once per quarter
36. Power pole 3/4 mile down (TiDe)
paved roed off Rosd #S-16-85.
4.7 miles SW.
. Transmission tower 5.0 miles WSW. 5
Roed $-16-231 next to Union Church
4.9 miles W.
Power Pole 5.0 miles WM.
SS. South of the West Settling Pond
.3 miles SSE @ 159°
3. weterborne 40. Black Creek st Rosd 1623 Composite e Monthi Gamma Scan'
s. Surfsce Water 0.6 mile ESE (Indicator). over one-month period 4 -3
41, Black Creek (Control Station)’
7.2 miles NRM.
b. Groundwater 40. Artesisn well Grab Sample Monthly Gamma Scan'
0.6 miles ESE. %3
42. Unit 1 deep well
43. Unit 2 deep well
c. Drinking water Mot required’
d. Shoreline 4. Eest Shore of Leke, Shady Rest Semiannual | Semi «
Sediment Club 1.9 miles MNE. v WSy | S S
fIBRODCM 4-6




United States Nuclear Regulatory Commission
Enclosure 2 to Serial: RNP-RA/95-0159

products) .

Page 135 of 172
Table 4.0-1 (Continued)
H ROB 8] R G
Exposure Pathway Sample Sample Point Description, Sempi ing and mtnh'
snd/or Semple Point Distence, snd Direction Cotlection Frequency |  Frequency Anslysis'
Ingestion 54. Auburndsle Farm 10 miles E. Semimonthly when Semimonthly Gesme Scen' and
8. Milk animals are on pasture; when enimels 1-131 anzlysis semi-
63. Cuwningham Farm 18.4 miles ESE monthly 8 other times sre on pasture; ! monthly when animals
{Control Station for milk). monthly @ sre on pesture; monthly
other times @ other times
Indicator Milk Semple Locetion
(There are no milk samples
aveilable within 8 Km of Plent.
The following broad- leaf vegetstion '
are to be sampled and analyzed.)
Broadieaf 50. $SE Close to Site Boundary’. Monthly when svailable Each sample Gesme Scan'
(3 different kinds of -1
51. $SW Close to Site Boundary'. broad- leaf vegetation)
S2. >10 miles ¥, neer Bethune (Control
Station for Broad-leef Vegetation).
b. Fish 45. Site varies within lske Robinson Semisnnually (collect Each sample Gesma Scan'
comparable species at Edible portion
46. Prestwood lske 4.9 miles ESE. sli three locetions)
47. Bee Lake (Control station)® 13
miles MW or Mey Lake 12.5 miles NNW.
c. Food Products | S4. Auburndate Plantation® Annual st hervest Each sesple Gemme Scan'
Lesfy 10.1 miles E. (One e of eech -
vegetebles principsl clsss of irrigated food

HBRODCM
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-~ ' FIGURE &1
RADICLOGICAL SAMPLE

é‘ LOCATIONS MEAR SITE 'E
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APPENDIX A
METEOROLOGICAL DISPERSION FACTOR COMPUTATIONS

Carolina Power & Light Tompany (CP&L) engaged the services ol Dames & Moore to
assess the transport and dispersion of the effluent in the atmosphere as outlined
in

Power Plants, NUREG 0133 (USNRC 1978). The methodology for this assessment was
based on guidelines presented in Regulatory Guide (RG) 1.111, Revision 1 (USNRC
1977). The results of the assessment were CO provide the relative deposition
flux and relative concentrations (undepleted and depleted) based on numerical

models acceptable for use in Appendix 1 evaluations.

Regulatory Guide 1.111 presented three acceptable diffusion models for use in
estimating deposition flux and concentrations. These were (1) particle-in-cell
model (a variable trajectory model based on the gradient-transport theory), (2)
puff-advection model (a variable trajectory model based on the statistical
approach to diffusion), and (3) the constant mean wind direction model referred

to here as the straight-line trajectory Gaussian diffusion model (the most widely

used model based on a statistical approach). It was resolved that for
operational efficiency, the straight-line described in X0QDOQ Program for the
i o

(Draft)., NUREG 0324 (USNRC September 1977) would be used for generating the
requi-ed analyses of Appendix 1. To provide a more realistic accounting of the
variability of wind around the plant site, terrain/recirculation correction
factors (TCF) were to be determined from a combined puff-advection/straight-line
scheme for a one-year meteorological data base.

Dames & Moore was provided a one-year record of meteorological data from the on-
site meteorological program at the i. 2. Bahinson Steam Electric Plant. These
data consisted of all collected parameters at both the 11.03-meter and 62.39-
meter tower levels for the year 1977. Dames & Moore computed dispersions and
depositions using the model described in the reference. The following tables
from the reference provide the basis for the meteorological dilution factor
development of the technical specifications for Appendix I and were the source
of the X/Q and D/Q values used to show compliance with 10 CFR 20 and 10 CFR 50

for noble gases and radiciodines and particulates.

HBRODCM A-1 Rev. 10
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Tables A-1 through A-6

Tables A-7 through A-9

Relative undepleted concentration, relative
depleted concentration, and relacive
deposition flux estimates for ground level
releases for both standard distances and

special locations for long-term releases.

Relative undepleted concentration, relative
depleted concentration, and relative
deposition flux estimates for ground level
releases for special locations for short-

term releases.

The X/Q and D/Q values which are used in Appendix B for showing compliance with
10 CFR 20 and 10 CFR 50 when the HBR Plant vent has been modified such that i.
qualifies as a mixed mode release were based upon the following tables:

Tables A-10 through A-15

Tables A-16 through A-18

Future Operation Computations

Relative undepleted concentration, relative
depleted concentration, and relative
deposition flux estimates for elevated
release for both standard distances and

special locations for long-term releases.

Relative undepleted concentration, relative
depleted concentration, and relative
deposition flux estimates for mixed mode
releases for special locations for short-
term releases. It should be noted that the

short-term releases were based upon 100

hours per year of containment purges.

The NRC "XOQDOQ" Program (Revision 1) was obtained and installed on the CP&L
computer system. In general, Dames & Moore concluded that the straight-line

model is as reasonable a projection of concentrations as the puff-advection

HBRODCM
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model. By inclusion of the terrain correction factors developed by a combination

of the puff-advoction/ctraight-11n¢ scheme with the results of the X0QDoQ

Program, ready evaluation of on-site meteorological data may be made .

For routine meteorological dispersion evaluations, the "XOQDOQ" Program will be

run with the appropriate physical plant data, appropriate meteorological

information for the standard distances, and special locations of interest without
The resulting computations will have applied the
The input

and for

a terrain/recirculation factor.
TCFs to produce a final atmospheric diffusion estimate for the site.

to "X0QDOQ" for ground level releases at HBR are presented in Table A-19
mixed mode releases at HBR in Table A-20.

Reference

Chandler, Martin W. and George Hoopes, Revised Radiological Effluent Technical

Specifications. Gaseous Effluent Dilution Factors, Prepared for Carolina Power

& Light Company, Robinson Facility, Dames & Moore, January 18, 1979.

HBRODCM A-3 Rev. 10
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TABLE A-3
D/Q Values for Long-Term Ground Level Releases at Special Locations (-'2)'

Carolina Power & Light Company - Robinson
Release Type: Annual

Release Mode: Ground Level :
Variable: Relative Deposition Rate (Hctut.z)
Calculation Points: Special

Model: Straight Line (ANNX0Q9)

Application of Terrain Correction Factors: Yes
Number of Observations: 8703

Affected Site

Sector Boundary Meat Dairy Resident Garden

NNE 9.80E-09 5.63E-09 0.00 9.09E-09 7.74E-09
NE 5.59E-09 4.65E-09 3.70E-09 4 .42E-09 3.70E-09
ENE 8.06E-09 6.96E-10 0.00 7.59E-09 1.05E-09
E 1.24E-08 4.13E-10 1.80E-10 6.43E-09 5.11E-10
ESE 1.71E-08 1.46E-09 0.00 1.20E-08 1.20E-08
SE 4.23E-08 0.00 0.00 4. 14E-08 4,14E-08
SSE 8.08E-08 0.00 0.00 6.21E-08 6.21E-08
) 4.39E-08 4.77E-10 0.00 3.82E-08 2.33E-08
S8w 5.92E-08 1.38E-09 0.00 6.12E-08 2.33E-08
sw 2.80E-08 6.49E-10 5.17E-10%* 2.15E-08 1.65E-08
wswW 1.91E-08 4,37E-10 0.00 A.S4E-08 8.84E-09
W 8.84E-09 1.09E-10 0.00 5.75E-09 5.75E-09
WNW 8.10E-09 1.88E-10 0.00 5.08E-09 2.97E-09
NW 2. 44LE-09 1.45E-09 0.00 2.16E-09 2.16E-09
NNW 2. .44E-09 7.45E-10 0.00 6.83E-10 5.73E-10
N 1.76E-09 6.44E-10 0.00 6.67E-10 6.67E-10

* Zeroes indicate that this point was not calculated
** A milk goat is located here

HBRODCM A-6 Rev. 10
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TABLE A-6
D/Q Values for Long-Term Ground Level Releases at Standard Distances (-'2)

Carolina Power & Light Company Robinson .
Release Type: Annual

Release Mode: Ground Level

Variable: Relative Concentration (Hocnt-’)

Calculation Points: Standard

Model: Straight Line (ANNX0Q9)

Application of Terrain Correction Factors: Yes

Number of Observations: 8703
BASE DISTAMCE 1N WILES/XILOMETERS

Aftd Design
Sect Dist 25 " 1.25 1.75 2.5 2.75 3.5 3.7 4.5 4.75
[ TR ¥ B P 3 z.m 2.8 3.62 4.62 5.23 6.03 6.84 7.64
MNE 0. 1.3¢-07 2.46-08 9.36-09 4.86-09 3.06-09 2.06-09 1.26-09 B.26-10 5.4E-10 3.4E-10
ME 0. 7.1E-08 8.96-09 3.4E-09 1.86-09 1.06-09 6.56-10 4.6E-10 3.4E-10 2.6€-10 2.06-10
ENE 0. 5.56-08 0.66-09 3.1E-09 1.5€-09 7.9E-10 5.16-10 3.36-10 2.66-10 1.9€-1C 1.66-10
E 0. 5.1E-08 B.76-09 2.7E-09 1.4E-09 9.4E-10 4.7TE-10  3.8E-10 2.4E-10 1.SE-10 1.1E-10
ESE 0. 5.06-08 B.26-09 3.26-09 1.66-09 1.1E-09 5.96-10 S.16-10 3.66-10 2.5€-10 1.8E-10
$E 0. 4.BE-08 7.06-09 3.16-09 1.56-09 B.6E-10 4.56-10 3.1E-10 1.8E-10  1.5E-10 1.26-10
$SE 0.  8.2-08 1.36-08 5.26-09 2.66-09 1.4E-09 7.76-10  4.96-10 - 3.9€-10 3.0€-10 2.5€6-10
$ 0. 4.86-08 6.36-00 2.26-09 1.26-09 4.8E-10 3.58-10 2.66-10 1.9€-10 1.6€-10 1.28-10
SSW 0. 7.26-08 1.46-08 5.16-09 2.08-09 1.1E-09 6.8E-10 4.56-10 3.26-10 2.36-10 1.88-10
W 0. 4. 2E-08 6.56-09 2.38-09 1.06-09 S5.7E-10 3.7E-10 2.76-10  1.86-10 1.4E-10 1.1E-10
WSW 0. 3.06-08 4.96-09 1.7E-09 B.56-10 6.38-10 3.8E-10 2.56-10 1.98-10 1.6E-10 1.26-10
W 0. 2.7¢-08 3.4E-09 1.2-09 6.1E-10 4.4E-10  2.7E-10 2.06-10 1.36-10 8.56-11 6.7E-1
CLb] 0. 3.06-08 3.96-09 1.4E-09 7.4E-10 5.46-10 3.7E-10 2.66-10 2.08-1C 1.4E-10 1.0€E-10
M 0. 3.4E-08 5.26-09 2.26-09 1.26-09 6.36-10 3.26-10 1.86-10 1.56-10 1.1E-10 9.0E-11
NNV 0. 4.16-08 7.4E-09 3.66-09 2.56-09 1.6E-09 B.0€E-10 3.96-10 2.4E-10 1.5€-10 1.2E-10
N 9. ¢ Te-08 1.16-08 4.16-09 2.06-09 1.1E-09 7.26-10 4.TE-10  3.38-10 2.56-10 2.0€-10
Number of Valid Observations - 8703
Number of Invalid Observations = 57
Number of Calms Lower Level - 398
Number of Calms Upper Limit - 0

HBRODCM A-9 Rev. 10
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TABLE A-7
X/Q Values for Short-Term Ground Level Releases at Special Locations (sec/m®)"
Carolina Power & Light Compeny - Robinson ,
Release Type: Purge

Release Mode: Ground Level

Variable
Calculat
Model:

Applicat
Number o

. Relative Concentration (Sec./Cubic Meter)
jon Points: Special

Purge (ACNPURG2)

ion of Terrain Correction Factors: No

f Observations: 8703

Purge Tize: 100 Hours

Affected
Sector

NNE
NE
ENE
E
ESE
SE
SSE
5
SSW
S
WSW

W
WNW

NW
NNW
N

Site
Boundary Heat Dairy
7.20E-06 5.00E-06 0.00
5.30E-06 4,60E-06 4.00E-06
6.90E-06 1.50E-06 0.00
1.00E-05 1.10E-06 6.40E-Q7
1.50E-05 2.60E-06 0.00
3.40E-05 0.00 0.00
5.10E-05 0.00 0.00
3.00E-05 1.20E-06 0.00
2.10E-05 1.30E-06 0.00
1.10E-05 7.80E-07 6.70E-07%*
8.10E-06 5.50E-07 0.00
5.50E-06 3.00E-07 0.00
5.30E-06 3.90E-0/ 0.00
2.30E-06 1.70E-06 0.00
2.40E-06 1.20E-06 0.00
2.70E-06 1.50E-06 0.00

*

Zeroes indicate that this point was not caleculaced

#* A milk goat is located here

HBRODCM

A-10

Y

HENDWPREOONN

Resident

.BOE-06
.4OE-06
.70E-06
.20E-06
.10E-05
.30E-05
.10E-05
.60E-05
.00E-05
.10E-06
.90E-06
.20E-06
.70E-06
.20E-06
.20E-06
.S50E-06

SPwrrOOP O

T Lo R - R e . )

Garden

.20E-06
.00E-06
.90E-06
.20E-06
.10E-05
.30E-05
.10E-05
.80E-05
.80E-06
.20E-06
.20E-06
.20E-06
.50E-06
.20E-06
.10E-06
.50E-06

Rev. 10
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TABLE A-8

Carolina Power & Light Company - Robinson

Release Type: Purge

Release Mode: Ground Level

Variable: Relative Depleted Concentration (Sec./Cubic Meter)

Calculation Points:

Model: Purge (ACNPURG2)

Application of Terrain Correction Factors: No

Number of Observations: 8703

Purge Time: 100 Hours

Affected Site

Sector Boundary Meat Dairy

NNE 6.30E-06 4.09E-06 0.00

NE 4.71E-06 3.97E-06 3.37E-06

ENE 6.19E-06 1.21E-06 0.00

E 9 .06E-06 8 .80E-07 4.80E-07

ESE 1.36E-05 2.14E-06 0.00

SE 3.19E-05 0.00 0.00

SSE 4.71E-05 0.00 0.00

S 2.83E-05 9.74E-07 0.00

SSW 1.91E-05 1.05E-06 0.00

sw 1.02E-05 6.38E-07 7.64E-Q7%*

WSW 7.50E-06 4.23E-07 0.00

W 5.16E-06 2.28E-07 0.00

WNW 4.B2E-06 2.98E-07 0.00

NW 1.95E-06 1.41E-06 0.00

NNW 1.99E-06 9,53E-07 0.00

N 2.31E-06 1.19E-06 0.00
+ Zeroes indicate that this point was not calculated
** A milk goat is located here

HBRODCM

A-11

= AC WL O R WW O WLWLWWL

Resident

.71E-06
.77E-06
.96E-06
.31E-06
.90E-06
.08E-05
.83E-05
.L4E-05
.92E-05
.L9E-086
.30E-06
.85E-06
.33E-06
.BBE-06
.46E-07
.18E-06

for Short-Term Ground Level Releases at Special Locations (-.c/l’)'

Garden

0D RN WLW O - WWe O~ LWn,

.31E-06
.37E-06
.53E-06
.34E-07
.90E-06
.08E-05
.83E-05
.67E-05
.93E-06
.52E-06
.85E-06
.85E-06
.23E-06
.BBE-06
.59E-07
.18E-06

Rev. 10
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RNP-RA/95-0159

TABLE A-9

D/Q Values for Short-Term Ground Level Releases at Special Locations (l’z)'

Carolina Power
Release Type:
Release Mode:

& Light Company - Robinson
Purge
Ground Level

Variable: Relative Deposition Rate (Hotor'z)

Calculation Points: Special

Model: Purge
Application of

(ACNPURG2)

Terrain Correction Factors: No

Number of Observations: 8703
Purge Time: 100 Hours

Affected Site
Sector Boundary Meat Dairy

NNE 1.06E-08 6.80E-09 0.00

NE 9.80E-09 8.37E-09 6.9€E-09

ENE 1.26E-08 2.12E-09 0.00

E 1.94E-08 1.51E-09 8.00E-10

ESE 2.29E-08 3.22E-09 0.00

SE 4 .25E-08 0.00 0.00

SSE 5.10E-08 0.00 0.00

S 3.99E-08 1.36E-09 0.00

SSW 5.92E-08 3.18E-09 0.00

sw 1.46E-08 1.93E-09 1.61E-09%*

wswW 3.90E-08 2.07E-09 0.00

- 2.30E-08 8.40E-10 0.00

WNW 2.65E-08 1.38E-09 0.00

NW 7.0BE-09 4 .B6E-09 0.00

NNW 4 4L6E-09 1.87E-09 0.00

N 3.27E-09 1.50E-09 0.00
* Zeroes indicate that this point was not calculated
** A milk goat is located here

HBRODCH

A-12

Resident

.86E-09
.96E-09
,21E-08
.13E-08
.68E-08
.19E-08
.22E-08
.S9E-08
.00E-08
.B3E-08
.30E-08
.75E-08
.82E-08
.42E-09
.86E-09
.S0E-09

A WAL S S~ NY

O RN S PN oN®

Garden

.62E-09
.96E-09
.72E-09
.67E-09
.68E-08
.19E-08
.22E-08
.S54E-08
.B3E-08
.20E-08
.03E-08
.75£-08
.22E-08
.42E-09
.65E-09
.50E-09

Rev. 10
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TABLE A-10

X/Q Values for Long-Term Mixzed Mode Releases at Special Locations (sec/m®)"

Carolina Power & Light Company - Robinson

Release Type: Annual
Release Mode: Mixed Mode
Variable: Relative Concentration (Sec./Cubic Meter)
Calculation Points: Special
Model: Straight Line (ANNX0Q9)
Application of Terrain Correction Factors: Yes
Number of Observations: 8703
Affected Site

Sector Boundary Heat Dairy
NNE 3.33E-07 2.82E-07 0.00
NE 1.34E-07 1.40E-07 1.23E-07
ENE 2.74E-07 1.23E-07 0.00
E 2.40E-07 1.11E-07 5.39E-08
ESE 2.75E-07 1.25E-07 0.00
SE 5.13E-07 0.00 0.00
SSE 9.94E-07 0.00 0.00
S 4.57E-07 3.61E-08 0.00
SSW 5.54E-07 1.27E-07 0.00
SW 2.31E-07 5.38E-08 4. 72E-08%*
wsw 2.06E-07 4.64LE-08 0.00
W 9.36E-08 1.87E-08 0.00
WNW 1.02E-07 4,28E-08 0.00
NV 1.52E-07 1.30E-07 0.00
NNW 1.71E-07 8.86E-08 0.00
N 9.32E-08 5.66E-08 0.00

* Zeroes indicate that this point was not calculated

HBRODCM

** A milk goat is located here

A-13

Resident

.23E-07
.39E-07
. 79E-07
.53E-07
.17E-07
.23E-07
.61E-07
.00E-07
.71E-07
.B4E-07
.68E-07
.13E-08
.55E-08
.54E-07
.30E-08
.80E-08

MO HONMFHEPEUME YUV NR W

Garden

WM O N RSN - W

.18E-07
.23E-07
.S1E-08
.32E-07
.17E-07
.23E-07
.61E-07
.50E-07
.69E-07
.51E-07
.02E-07
.13E-08
.80E-08
. S4E-07
.28E-08
.80E-08

Rev.

10
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Depleted X/Q Values

Carolina Power
Release Type:
Release Mode:

RNP-RA/95-0159

TABLE A-11

& Light Company - Robinson
Annual
Mixed Mode

Variable: Relative Concentration (Sec./Cubic Meter)

Caleculation Points: Special
Model: Straight Line (ANNX0Q9)

Application of

Terrain Correction Factors: Yes

Humber of Observations: 8703

Affected Site

Sector Boundary Meat Dairy
NNE 3.338-07 2.82E-07 0.00
NE 1.23E-07 1.28E-07 1.23E-07
ENE 2.59€E-07 1.23E-07 0.0

E 2.40E-07 1.11E-07 4.39E-08
ESE 2.54E-07 1.18E-07 0.20

SE 4.93E-07 0.00 0.00

SSE 9.32E-07 0.00 0.00

S 4.39E-07 3.42E-08 0.00

SSW 5.35E-07 1.27E-07 0.00

SW 2.31E-07 5.14E-08 5.31E-08%*
WSW 2.06E-07 4.L6E-08 0.00
W 9.10E-08 1.82E-08 0.00
WNW 9 B8E-08 4.07E-08 0.00

NW 1.51E-07 1.27E-07 0.00

NNW 1.64E-07 8 G44LE-08 0.00
N 8.91E-08 5.42E-08 0.00

* Zeroes indicate that this point was not calculated
** A milk goat is located here

HBRODCM

A-14

Resident

W0 OO N RN W

.23E-07
.28E-07
.63E-07
.53E-07
.96E-07
.02E-07
.21E-07
.82E-07
.51E-07
.84E-07
.68E-07
.97E-08
.26E-08
.54E-07
.04E-08
.56E-08

for Long-Term Mixed Mode Releases at Special Locations (sec/m ,

Garden

UO*H*OO\NDP'NN\IUD-‘H@HN

.98E-07
.23E-07
.12E-08
.23E-07
.96E-07
.02E-07
.21E-07
.33E-07
.51E-07
.4SE-07
.91E-08
.90E-08
.54E-08
.54E-07
.92E-08
.56E-08

Rev, 10
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TABLE A-12

p/Q Values for Long-Term Mixed Mode Releases at Special Locations (.-2).

Carolina Power & Light Company - Robinson

Release Type: Annual
Release Mode: Mixed Mode

Variable: Relative Deposition Rate (Ho:or'z)

Calculation Points: Special

Model: Straight Line (ANNX0Q9)
Application of Terrain Correction Factors: Yes

Number of Observations: 8703

Affected Site
Sector Boundary
NNE 2.29E-09
NE 1.79E-09
ENE 3.19E-09
E 4.99E-09
ESE 4.86E-09
SE 6.98E-09
SSE 6.22E-09
S 7.31E-09
SSW 1.01E-08
SW 4.62E-09
WSW 4.85E-09
W 2.64E-09
WNW 2.59E-09
NW 1.20E-09
NNW 7.77E-10
N 3.62E-10

* Zeroes indicate that this point was not calculated

FEF RN NHEANWNHF OOV W

.39E-09
.51E-09
.41E-10
.31E-10
.90E-10

.77E-10
.41E-10
.32E-10
.59E-10
,74E-11
.25E-10
.66E-10
.53E-10
,41E-10

** A milk goat is located here

HBRODCM

e ® 8 .
o

A-15

HR R W N W W N

Resident

.22E-09
.39E-09
.10E-09
.92E-09
.75E-09
.20E-09
.21E-09
.60E-09
,06E-08
.14E-09
. 34E-09
.95E-09
.94E-09
.12E-09
.41E-10
.51E-10

Garden

O g S . T R ot

.89E-09
.23E-09
. 78E-10
.76E-10
.75E-09
.20E-09
.21E-09
.17E-09
.B1E-09
.87E-09
.35E-09
.95E-09
.29E-09
.12E-09
.03E-10
.S1E-10

Rev. 10
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'

TABLE A-13
X/Q Values for Long-Term Mixed Mode Releases at Standard Di

Carolina Powar & Light Coampany - Robinson

Release Type: Annual
Release Mode: Mixed Mode

Variable: Relative Concentration (Sec./Cubic Meter)

Calculation Points: Standard
Model: Straight Line (ANNXO0Q9)

Application of Terrain Correction Factors:

Number of Observations: 8703

BASE DISTANCE 1N WILES/XILOMETERS

Aftd Design
Sect Diat B TS 1.5
Wi 40 L2 2.m
HME 0 1.56-06 3.96-07 3.1€-07
NE 0 1.06-06  1.56-07 1.1E-07
ENE 0 8.66-07  2.66-07 1.98-07
€ 0 7.26-07  2.66-07 2.26-07
ESE 0 7.86-07 1.9€-07  1.7E-07
SE 0 $.96-07  1.06-07 7.5€-08
SSE 0 1.06-06  1.88-07 1.26-07
5 0 5.06-07 9.4E-08 7.06-08
SSW 0 6.36-07  2.7-07 2.4€-07
W 0 3.56-07 9.96-08 8.8&-08
wsY 0 3.06-07  6.56-08 6.26-08
¥ ¢ 2.48-07  6.26-08 6.06-08
N 0 2.86-07  B.4E-08 B.6E-08
Nw 0 3.8-07 1.26-07  1,5€-07
A [ 4.26-07 1.86-07 1.4€-07
N 0 7.85-07  1\.7E-07 1.3&-07

Musber of Valid Chservations
wusber of lrwalid Observations
Wusber of Calma Lower Level
Musber of Calms Upper Limit

HBRODCM

1.75
2.8

2.7e-07
9.06-08
1.7¢-67
2.06-07
1.3€-07
5.1€-08
8.0€-08
5.9€-08
1.5€-07
6.1€-08
5.4€-08
4.95-08
6.8¢-08
1.26-07
1.66-07
9.56-08

2.3¢-07
6.7e-08
1.26-07
2.1€-07
1.0€-07
3.86-08
5.4E-08
3.56-08
1.26-07
4.6E-08
5.4E-08
4.9€-08
6.36-08
9.26-08
1.4€-07
7.26-08

aru3
57

w

A-16

Yes

2.75
.42

2.0€-07
5.26-08
1.1-07
1.26-07
7.66-08
2.4E-08
3.6E-08
3.2-08
8.4E-08
3.7E-08
4.1€-08
3.56-08
§.26-08
6.56-08
9.26-08
5.98-08

3.5
5.3

1.6€-07
7.86-08
7.4€-08
9.4E-08
6.66-08

1.96-08

2.6€-08
2.98-08
6.3e-08
5.2¢-08
3.06-08
3.0¢-02
4.7¢-08
4.T7€-08
5.4E-08
4.56-08

L
6.05

1.4€-07
3.86-08
6.26-08
7.0€-08
4.9€-08
1.26-08
2.36-08
2.5€-08
4.7e-08
2.38-08
2.7E-08
2.0€-08
3.68-08
4.1E-08
3.7e-08
3.86-08

6.5
6.84

9.86-08
5.4E-08
4.8E-08
4. 7E-08
3.86-08
1.26-08
1.9€-08
2.26-08
3.66-08
2.0e-08
2.46-08
1.56-08
3.66-08
3.56-08
2.5€-08
3.3¢-08

stances (sec/m®)

6,75
7.64

6.56-08
3.4€-08
4.26-08
3.6€-08
2.9¢-08
1.1€-08
1.8€-08
1.9€-08
3.1€-08
1.7e-08
1.9¢-08
1.26-08
3.4E-08
2.96-08
2.1€-08
2.9¢-08

Rev. 10
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TABLE A-14

Depleted X/Q Values for Long-Term Mixed Yode Relesases at Standard Distances (sec/m*)

-
'

Carolina Power & Light Company - Robinson

Release Type: Annual

Release Mode: Mixed Mode

Variable: Relative Depleted Concentration (Sec./fubic Meter)
Calculation Points: Standard

Model: Straight Line (ANNX0Q9)

Application of Terrain Correction Factors: Yes

Number of Chservations: 8703

BASE DISTANCE IN MILES/KILONETERS

Aftd Design
Sect  Dist 25 N 1.25 1.75 2.5 2.75 .5 rn

Ll A0 .2 2.m . 3.6 4.42 5.8 6.03
NNE 0. 1.56-06 3.7E-07 3.1€-07 2.5€-07 2.26-07 1.86-07 1.56-07 1.38-07
WE 0. 9.86-07  1.4E-07 1.1E-07 B.56-08 6.4E-08 4.96-08 7.86-08 3.66-08
ENE 0. 8.36-07  2.56-07 1.8E-07 1.6€-07 1.26-07 1.06-07 6.9€-08 5.TE-08
E 0. 7.06-07  2.4€-07 2.06-07 1.9€-07 2.1€-07 1.16-07 9.4E-08 6.66-08
ESE 0.  7.3k-07 1.88-07 1.66-07 1.26-07 9.6€-08 7.26-08 6.1E-08 &.6E-08
SE 0. §.76-07 9.66-08 6.96-08 4.7E-08 3.66-08 2.36-08 1.86-06 1.26-08
SSE 0. $.66-07 1.TE-07 1.16-07 7.4E-08 4.9€-08 3.36-08 2.4E-08 2.1E-08
s 0. 4.86-07 B.9E-06 6.TE-08 5.86-08 3.86-08 3.16-08 2.76-08 2.4E-08
13 0. 6.1E-07  2.56-07 2.4E-07 1.5€-07 1.9€-07 B.0E-08 6.0E-08 4.56-08
1Y G. $.46-07 ©.56-08 B6.56-08 5.86-08 4.4E-08 3.66-08 3.16-08 2.26-08
W 0. 2.96-07 6.36-08 6.16-08 5.26-08 5.26-08 4. 06-08 2.9%-08 2.6E-08
¥ 0. 2.46-07  6.06-08 5.96-08 4.BE-08 4.TE-08 3.4E-08 2.9€-08 1.9€-08
W 0. 2.66-07  B.36-08 U.GE-0C 6.6E-08 6.26-08 5.06-08 4.06-08 3.4E-08
uv 0. 3.82-07 1.1E-07  1.56-07 1.1E-07 9.0E-08 6.36-08 4.56-08 3.96-08
M 0. 4.1E-07  1.26-07 1.4E-O7 1.6E-07 1.4E-O7 8.86-08 5.26-08 3.5E-08
L 0. 7.5¢-07 1.56-07 1.2¢-07 B.8E-08 6.9E-08 s.n-m 4.36-08 N.6E-08

Nusber of Valid Observations = a7o3

Nusber of Invelid Cbservations = 57

Muber of Calms Lower Level = 60

Wusber of Calws Upper Limit B 5

HERODCM A-17

4.2
6.86

8.96-08
$.26-08
4.56-08
4.5€-08
3.6£-08
1.06-08
1.7E-08
2.1E-08
3.4€-08
1.9€-08
2.26-08
1.4E-08
3.4E-08
3 0£-08
2.4E-08
3.1E-08

475
7.64

6.1€-08
3.16-08
4.0E-08
3.4E-08
2.TE-08
9.9€-09
1.6E-08
1.86-08
2.96-08
1.6€-08
1.86-08
1.26-08
3.26-08
2.4E-08
2.06-08
2.Te-08

Rev. 10
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D/Q Values

Commission

TABLE A-15

for Long-Term Mixed Mode Relesses at Standard Distances (m'?)

Carolins Power & Light Company - Robinson

Release Type: Annual
Re)ease Mode: Mixed Mode
Variable: Relative Deposition Rate (Meter™?)
Calculation Points: Standard
Model: Straight Line (ANNX0Q9)
Application of Terrain Correction Factors:
Number of Observations: 8703
BASE DISTAMCE [ MILES/KILOMETERS
Aftd Design
Sect Dist 25 15 1.5 1.75 2.5
Wi .40 1.0 2.m . 3.&
MKE 0. 1.66-08 S.06-09 2.1€-09 1.26-09 7.5€-10
NE 0. 1.9€-08 2.66-00 1.26-09 6.26-10 3.5€-10
ENE 0. 1.1€-08 3.86-09 1.4E-09 T.66-10 3.7E-10
3 0. 1.16-C8 3.75-00 1.4E-09 T7.26-10 5.0€-10
ESE 0.  B.66-09 2.76-09 1.26-09 6.TE-10  4.3E-10
SE 0. 7.06-09 1.96-09 9.56-10 4.7E-10 2.BE-W
SSE 0. §.26-09  1.8E-09 B.6E-10 4.86-10 2.6E-10
H 0. 7609 1.86-09 7.66-10 4.26-10 1.8E-10
s5W 0. 1.06-08  S.06-09 2.66-09 1.1€-09 6.1E-10
v 0. 5.06-090 2.06-09 9.8E-10 4.TE-10 2.9€-10
WS 0. 4. 98-09 1.96-00 8.46-10 4.BE-10 3.TE-10
W 0.  4.06-09 1.4E-09 6.36-10 3.4E-10  2.66-10
v 0. 4.6E-09  1.56-09 7.1€-10 &.26-10 3.26-10
e 0. 5.6E-09 2.26-09 1.1E-09 6.4E-10 3.6E-10
[T 0. 4.56-090  1.9E-OV 1,1E-09 B.9€-10 5.26-10
N 0. 5.98-09 1.86-09 B.26-10 &.06-90 2.4E-10
Nunber of Valid Observetions = 8703
Number of Invalid Observations = 57
Mumber of Calms Lower Level = 60
Sumber of Calme Upper Limit = 5
HBRODCM A-18

Yes

2.75
462

5.26-10
2.36-10
2.7e-10
2.66-10
2.86-10
1.56-10
1.5€-10
1.36-10
3.98-10
1.9€-10
2.3€-10
1.6€-10
2.26-10
1.96-10
2.7TE-10
1.66-10

3.5
s.

3.4E-10
1.86-10
1.86-10
2.1-10
2.16-10
1.16-10
9.5€-11
9.9€-11
2.66-10
1.5€-10
1.5€-10
1.3-10
1.66-10
1.26-10
1.4E-10
1.0€-10

3.7m
6.5

2.Te-10
1.28-10

1.4E-10.

1.4E-10
1.5€-10
5.96-11
7.7%-1
7.3-11
1.86-10
9.8-11
1.26-10
7.96-11
1.26-10
1.08-10
8,811
T.4E-11

4.5
6.846

2.06-10
1.26-10
1.26-10
1.06-10
1.06-10
5.06-11
5.9%-1
6.1E-1
1.36-10
T.6E-11
1.06-10
5.4E-11
9.9€-11
1.16-10
5.7E-1
5.86-11

4.7
7.64

1.4€-10
1.0€-10
1.1€-10
7.8-11
7.36-11
6.28-1%
S.0€-11
4.8E-11
1.0€-10
6.4E-11
7.1E-11
48N
T.4E-11
9.66-11
4. 56-11
4.TE-N

Rev. 10
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. M~

TABLE A-16

X/Q Values for Short-Term Mixed Mode Releases at Special locations (uoc/-’)'

Carolina Power & Light Company - Robinson

Release Type:
Release Mode:

Variable: Relative Concentration (Sec./Cubic Meter)
Calculation Points:
Model: Purge

Application of Terrain Correction Factovrs: No

Number of Observations:

Purge Time:

Aftected
Sector

"EEECEREETRRRETRERR

Purge
Mixed Mode
Special
(ACNPURG2)
8703
100 Hours
Site
Boundary Peat
8.40E-07 7.00€-07
5.40€-07 5.30€-07
B.90¢-07 4.20€-07
1.00€-06 4 .00€-07
1.26E-06 4.70€-07
2.20E-06 0.00
2.906-06 0.00
1.90€-06 2.00€-07
2.00€-06 4.00€-07
1.10€-06 2.40€-07
1.206-06 2.208-07
7.406-07 1.30€-07
7.906-07 2.20€-07
6.30€-07 S.10€-07
$.10€-07 3.20€-07
3.50€-07 2.30€-07

Dairy

0.00

4. 70E-07
0.00
2.50€-07
0.00
0.00
0.00
0.00
0.00
2.10€-07*
0.00
0.00
0.00
0.00
0.00
0.00

* Zeroes indicate that this point was not calculeted
“t A milk goat is located hers

HBRODCM

A-19

8.30¢ 07
5.20€-07
8.808-07
9.20€-07
1.00€-06
2.10€-06

2.406-06

1.70€-06
2.00€-06
9.50€-07
9.90€-07
5.90€-07
6.80€-07
6.20€-07
5.108-07
2.40€-07

7.906-07
4.70€-07
3.10€-07
4.50€-07
1.00€-06
2.10€-06
2.60E-06
1.20€-06
1.10€-06
7.70€ 07
6.30€-07
5.90€-07
6.20€-07
6.20€-07
2.90€-07
2.40€-07

Rev. 10
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TABLE A-17

Depleted X/Q Values for Short-Term Mixed Mode Releases at Special Locations (sec/m*)"

Carolina Power & Light Company - Robinson

Release Type:
Release Mode:

Purge

Mixed Mode

Variable: Relative Depleted Concentration (Sec./Cubic Meter)

Calculation Points:
Model: Purge

(ACNPURG2)

Special

Application of Terrain Correction Factors: No

Number of Observations:

Purge Time:

Affected
Sector

100 Hours

site
Boundary

8.40€-07
4. 95€-07
8.40-07
1.00€ - 06
1. 11E-06
2.11E-08
2.7-07
1.82€6-06
1.93e-0¢
1.10€-06
1.20€-06
7.198-07
7.65€-07
6.24E-07
4. 90E-07
3.35€-07

8703

7.00€-07
4. B6E-07
4.20€-07
4.00€-07
4. 64E-O7
0.00

0.00

1.90€-07
&.00€-07
2.29¢-07
2.126-07
1.268-07
2.09€-07
4.99€-07
5.05€-07
2.20€-07

Dairy

0.00
4.TOE-O7
0.00
2.03e-07
0.00
0.00
0.00
0.00
0.00
2.356-07
0.00
0.00
0.00
0.00
0.00
0.00

* Jeroes indicate thet this point wes not calculated

** 5 milk gost is located here

HBRODCM

A-20

Resident

8.306-07
4.77E-07
8.31€-07
9.20€-07
9.00€-07
2.016-06
2.276-06
1.636-06
1.93€-06
9.50€-07
.90€-07
5.71€-07
6.59€-07
6.206-07
3.00€-07
2.30€-07

Garden

7.61€-07
4.T0€-07
2.96€-07
4. 158-07
9.00€ - 47
2.01E-06
2.2TE-06
1.126-06
1.03E-06
7.36€-07
6.11€-07
S.TE-07
6.04E-07
6.20€-07
2.76€-07
2.30€-07

Rev. 10



TABLE A-19

Robinscn Plant Site Information To Be Used
for Ground Level Calculations with NRC "X0QDOQ" Program

DESCRIPTION

Print input data

Calculate annual X/Qs for points of interest

Calculate annual X/Q averages for site radial segments

Print out set distance X/Qs and D/Qs

Calculate annual D/Q averages for the set radial segments
Allow depleted X/Qs (if Decays (1), (2), or (3) are negative)
Calculate annual D/Qs for points of interest

Title card

Number of wind velocity categories

Number of stability categories

Number of distances within terrain data for each sector
Total number of hours in joint wind frequency distribution
Increment in % for which plotted results are to be printed
Number of titles of recepter types

Number or release exit locations

Height of the measured wind (meters)
Half-1life (days) used in the X/Q calculations

N/A

HBRODCM

Joint wind frequency distribution

A-22 Rev. 10




Enclosure 2 to Serial: RNP-RA/95-0159

Page 155 of 172
TABLE A-19 (Continued)
CARD TYPE COLUMRS CRI ON VALUE TO BE USED
[OQ DOQ
7 1-5 Wind velocity units correction 200.00
6-75 Maximum wind speed in each wind class {(m/sec) 0.75
3.5b
7.50
12.50
18.50
25.00
26 .00
8 1-80 Distance in meters at which terrain heights are given (2)
9 1-80 Terrain heights (in meters, above plant grade) correspond (2)
to distance in Card Type 8
10 1-25 Number of receptor locations for a particular receptor type Site boundary = 16
Dairy -1
Meat - 14
Residence - 16
Garden - 16
11 1-16 Title of receptor type for receptor locations Site Boundary
Dairy
Meat
Residence
Garden
12 1-80 Receptor direction and distance (See Taole 1)
13 1-80 Title for release point whose characteristics are described o Y
on Card Type 14
m
HBRODCN A-23 Rev. 10
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TABLE A-i9 (Continued)

DESCRIPTION

Vent average velocity (m/sec)

Vent inside diameter (m)

Height of vent release point (m)

Height of the vent's building (m)

Minimum cross-sectional area for the vent’'s building (m?)

Wind height used for vent elevated release
Vent heat emission rate (cal/sec)

Identification for release point

Intermittent releases

Number of intermittent releases per year for this release point
Average number of hours per intermittent release

(1) Appropriate data to be supplied

(2) Obtained from cross-sectional topographic maps .

HBRODCM ' A-24 Rev. 10
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TABLE A-20

Robinson Plent Site Information To Be Used
for Mixed Mode Release Calculations with NRC "XO0QDOQ" Program

DESCRIPTION

Print input data
Calculaste annual X/Qs for points of interest

Calcuiate annual X/Q averages for site radial segments
Print out set distance X/Qs and D/Qs

Calculate annual D/Q averages for the set radial segments

Allow depleted X/Qs (if Decays (1), (2), or (3) are negative)
Calculate annual D/Qs for points of interest

Title card

Number of wind velocity categories

Number of stability categories

Number of distances within terrain data for each sector
Total number of hours in joint wind frequency distribution
Increment in % for which plotted results are to be printed
Number of titles of receptor types

Number of release exit locations

Height of the measured wind (meters)
Half-life (days) used in the X/Q calculations

N/A

Joint uindrfte uenc dlsttibution.

HBRODEM ‘ A-25 Rev. 10
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TABLE A-20 (continued)

DESCRIPTION

Wind velocity units correction
Maximum wind speed in each wind class (m/sec)

Distance in meters at which terrain helﬁpts are alven

Terrain heights (in meters, above plant grade) corresponding
to distances in Card Type 8

Number of receptor locations for a particular receptor type

Site boundary = 16
Dairy - 1
Meat - 14
Residence - 16
Garden - 16

Title of receptor type for receptor locations

Site Boundary
Dairy
Meat

Residence
Garden

Receptor direction and distance

(See Table 1)

HBRODCM

Title for release point whose characteristics are described

or Faré h -eﬂlﬁ

A-26 Rev. 10
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TABL! A-20 (continued)
CARD TYPE | COLUMNS DESCRIPTIOR VALUE TO BE
USED
[N _XOQDOQ
14 i-5 Vent average velocity (m/sec) 26'1
6-10 Vent inside diameter (m) 1'%
11-15 Height of vent release point (m) 60.7
16-20 Height of the vent's building (m) 59 .0
21-25 Minimum cross-sectional area for the vent's building (m?) 1370.0
26-30 Wind height used for vent elevated release & o
31-35 Vent heat emission rate (cal/sec) 0.
i 15 1 Identification for release point A
2-5 Intermittent releases 1
6-10 Number of intermittent releases per year for this release point 100
11-15 Average number of hours per intermittent release 1

(1) Appropriate data to be supplied

(2) Obtained from cross-sectional topographic maps

HBROD?H

A-27 Rev. 10
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where:
ri = Dose parameter for radionuclide "i" for the inhalation pathway,
1 mrem/yr per uCi/m’;
K’ « A constant of unit conversicn;
- 10°* pCi/uCi;
BR = The bredthing rate of the infant age group, w’,'yr;

DFA, « The maximum organ inhalation dose factor for the infart age group
for radionuclide "i," mrem/pCi.

The age group considered is the infant group. The infant’s breathing rate is
taken as 1400 w’/yr from Table E-5 of Regulatory Guide 1.109, Revision 1. The
inhalation dose factors for the infant, DFA,, are presented in Table E-10 of
Regulatory Guide 1.109 in units of mrem/pCi. The total body is considered as an
organ in the selection of DFA,.

The incorporation of breathing rate of an infant and the unit conversion factor
results in the following equation:

P, = 1.4 x10°DFA, (B.1-2)

I

B.1.2 Ground FPlane Pathway
The dose factor from ground plane pathway is calculated by:

Y TE 3 A hlakad

Ty

p, = x'x'prg, Lize”") (B.1-3)
where:
Pi = Dose parameter for radionuclide "i" for the ground plane pathway,
¢ mrem/yr per uCi/sec per m'?;
K’ = A constant of unit conversion;
- 10® pCi/uCi;
URRONOM B-2 Rev. 10
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TABLE A-20 (continued)
CARD TYPE | COLUMNS DESCRIPTION VALUE TO BE
USED
!* ..A.A. ‘A.A.
14 1-5 Vent average velocity (m/sec) 26_1
6-10 Vent inside diameter (m) 1 %
11-15 Height of vent release point (m) 80.7
16-20 Height of the vent's building (m) $9.0
21-25 Minimum cross-sectional area for the vent's building (m?) 1370.0
26-30 Wind height used for vent elevated release 11.
31-35 Vent heat emission rate (cal/sec) 0.
. 15 1 ldentification for release point A
2-5 Intermittent releases 1
6-10 Number of intermittent releases per year for this release point 100
11-15 Average number of hours per intermittent release 1
(1) Appropriate data to be supplied

(2)

HBROD?H

Obtained from cross-sectional topographic maps

A-27 Rev. 10
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vhere:
!'1 = Dose paremeter for radionuclide *i" for the inhalation pathway,
1 mrem/yr per uCi/m*;
K’ « A constant of unit conversion;
= 10°% pCi/uCi;
BR = The bredthing rate of the infant age group, w’,'yr;

DFA, = The maximum organ inhalation dose factor for the infant age group
for radionuclide "1i," mrea/pCi.

The age group considered is the infant group. The infant’s breathing rate is
taken as 1400 m’/yr from Table E-5 of Regulatory Guide 1.109, Revision 1. The
inhalation dose factors for the infant, DFA,, are presented in Table E-10 of
Regulatory Guide 1.109 in units of mrem/pCi. The total body is considered as an

organ in the selection of DFA,.

The incorporation of breathing rate of an infant and the unit conversion factor
results in the following equation:

P, = 1.4 x10°DFA, (B.1-2)

I

B.1.2 Ground Plsne Pathway

The dose factor from ground plane patiway is calculated by:

p, = x'x'prg, A1=e”0) (B.1-3)
where:
Pi « Dose parameter for radionuclide "i" for the ground plane pathway,
G mrem/yr per uCi/sec per m'?;
K’ = A constant of unit conversion;

- 10%® pCi/ucCi;

HRROADOM B-2 Rev. 10
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K'* « A constant of unit conversion;
- B8760 hr/yr,
A = The rediological decay constant for radienuclide "i," sec™’;
t « The exposure period;

« 3.15 % 107 sec (1 year);

DFG, = The grodnd plane dose conversion factor for radionuclide "i,*
mrem/hr per pCi/w?.

The deposition rate onto the ground plane rcsul:i in a ground plane concentration

that is assumed to persist over a year with radiological decay--the only

operating removal mechanism for each radionuclide. The ground plane dose
conversion factors for radionuclide *1," DFG,, are presented in Table E-6 of

Regulatory Guide 1.109, Revision 1.

Resolution of the units yields:

~dy
—‘llf-—‘-’- (B.1-4)

P, = B8.76 x 10° DFG,
¥ i

B.1.3 Milk
The dose factor from the cow/goat-milk-man pathway is calculated by:

K'r Q» (U.p) r, “Asty
P =75, +13 DFL, e (B.1-5)

vhere:
PL"‘ =~ Dose parameter for radionuclide "i" for the cow milk or goat milk
pathway, mrem/yr per uCi/sec per m%;
K’ = A constant of unit conversion,
- 10% pCi/uCi;
Qr =~ The cow's or goat's consumption rate of feed, kg/day (wet

weight);
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IJ.p = The infant's milk consumption rate, liters/yr,

% = The agricultural productivity by unit area, kg/m’;

Fa « The stable element transfer coefficient, pCi/liter per pCi/day;

r « Fraction of deposited activity retained on cow's or goat's feed
grass;

DFL, = The maximum or;ih ingestion dose factor for radionuclide *i *
mrem/pCi; 3

A = The radiological decay constant fo- -adionuclide "i," sec’};

= The decay constant for removal of activity on leaf and plant

surfaces by weathering, sec™’;

- 5.73 x 1077 sec! (corresponding to a l4-day half-life);

The transport time from pasture cow or goat to milk to infant,
sec.

t.( -

A fraction of the airbornme deposition is captured by the ground plane vegetation
cover. The captured material is removed from the vegetation (grass) by both

radiological decay and weathering pro.csses.

Various parameters which were utilized to determine the P, values for the cow and
goat milk pathways are provided in Table B-1. Table E-1 of Regulatory Guide
1.109, Revision 1, provides the stable element transfer coefficients, F,; and
Table E-14 of the same regulatory guide provides the ingestion dose factors,
DFL,, for the infant's organs. The organ with the maximum value of DFL, was used
in the determination of P, for this pathway. The incorporation of the various
constants of Table B-1 into Equation B.1-5 results in the following:
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For radioiodines and particulates from covw's milk:

rF,

- 10 “hite 1=
P, 2.4 x10 mbﬂ.,e (B.1-6)

For radioiodines and particulates from goat's milk pathway:
“Aete (B.1-7)

g s IF,

i .

The concentration of tritium in milk is based on its airborme concentration
rather than the deposition rate and is calculated by:

P, = K'K"F,0pUpDFLy 0 .75(0.5/H) (B.1-8)
where:
Pe «~ Dose parameter for tritium for the cow milk and goat milk
" pathways, mrem/yr per pCi/m®;
ekl -~ A constant of unit conversion;
- 107 gm/kg;
H « Absolute humidity of the atmosphere, gn/m’;

0.75 « The fraction of total feesd that is water;

0.5 « The ratio of the specific activity of the feed grass water to the
atmospheric water;

DFL, ~ Maximum organ ingestion dose factor for tritium, mrem/pCi.
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Age Group (a) Breathing Rate (w’/yr)
Infant 1400
Child 3700
Teen 8000
Adult 8000

Inhalation dose factors (DFA,), for the various age groups are given in Tables
E-7 through E-10 of Regulatory Guide 1.109, Revision 1.

B.2.2 Ground Plane Pathway

The ground plane pathway dose factor is calculsted by:
'l;t)

R, = I,K'K"(SP) DFG, {1-¢ (B.2-2)
i
where:
R « Dose factor for the ground plane pathway for each identified
i radtoﬁrclidc "i{* for the organ of interest, mrem/hr per wCi/sec
per m’“;
K’ - A constant of unit conversion;
- 10% pCi/uCi;
K" -« A constant of unit conversion;
« B8760 hr/year;
A « The radiological decay constant for radionuclide "i," sec™’;
t « The exposure time, sec;
- 4.73 x 10° sec (15 yemars);
DFG; -~ The ground plane dose conversion factor for radionuclide "i;"

mrem/hr per pCi/m?;
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A tabulation of DFG, values is presented in Table E-6 of Regulatory Guide 1.109,

Revision 1.

SF = The shielding factor (dimensionless);
A shielding factor of 0.7 is suggested in Table E-15 of Regulatory Guide 1.109,
Revision 1.

I, = Factor te account for fractional deposition of radionuclide "i."

For radionuclides other than iodine, the factor I, is equal to ome. For
radioiodines, the value of I, may vary. However, a value of 1.0 was used in
calculating the R values in Table 3.5-2.

B.2.3 Grass Cow or Goat Milk Pathway

The dose factor for the cow milk or goat milk pathway for each radionuclide for
each organ is calculated by:

. e Mty B, (1-07M%)
Ry, = I, XK' Qp Uy F, (DFL)) , & ""[ :,t,[”‘y”ll L o 222 Y,
4
“Ag s P TN
- r(1-e ™) . By, (1-e ) At o
(1-f£, £,) Y, 1, P, S M (B.2-3)
where:

Ri... = Dose factor for the cow milk or goat milk pathway, for each
identified radionuclide "i" for the organ of interest, mrem/yr

per uCi/sec per m'?;
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K'

(2l

A constant of unit conversion;
10* pCi/uCi;

The cow's or goat's feed consumption rate, kg/day (wet weight):

The receptor's milk consumption rate for age group a, liters/yr,

The agricultural productivicy by unit area of pasture feed grass,
kg/w?; -

The agricultural productivity by unit area of stored feed, kg/m*;
The stable element transfer cocfficicncs. pCi/liter per pCi/day;

Fraction of deposited activity retained on cow's feed grass;

The organ ingestion dose for radionuclide "i" for the receptor in
age group a, mrem/pCi;
Ay o+ A

1

The radiological decay constant for radionuclide "1i," sec™;

The decay constant for removal of activity on leaf and plant

surfaces by weathering, sec™’;
5.73 x 10" sec™* (corryesponding to a 14 day half-life);

The transport time from feed to cow, or goat to milk, to
receptor, sec;
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ty = The transport time for harvest, to cow or goat, to consumption,
sec,

ty « Period of time that sediment is exposed to gaseous effluents,
sec,

B - Concentration factor for uptake of radionuclide "i* from the soil

iv by the edible parts of crops, pCi/Kg (wet weight) per pCi/Kg (dry
soil); ~

P - Effective surface density for soil, Kg (dry soil)/m?;

£, = Fraction of the year that the cow or goat is on pasture;

£ « Fraction of the cow feed that is pasture grass while the cow is
on pasture,

2, - Period of pasture grass and crop exposure during the growing
season, sec,

I, ~ Factor to account for fractional deposition of radionuclide "i."

For radionuclides other than iodine, the factor 1, is equal to one. For
radiciodines, the value of I, may vary. However, a value of 1.0 was used in

calculating the R values in Tables 31.5-9 through 3.5-16.

Milk cattle and goats are considered to be fed from two potential sources,
pasture grass and stored feeds. Following the development in Regulatory Guide
1.109, Revision 1, the value of f, was considered unity in lieu of site-specific
information. The value of f, was 0.667 based upon an 8-month grazing period.

Table B-1 contains the appropriate parameter values and their source in Regu-
latory Guide 1.109, Revision R
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ty - The average time between harvest of stored vegetation and ics
consumption, sec;

Y, = The vegetation areal density, kg/m’;

te - Period of leafy vegetable exposure during growing season, sec;

' 8 - Factor to account for fractional deposition of radionuclide "i."

All other factors as defined before.

For radionuclides other than iodine, the factor I, is equal to one. For
radiciodines, the value of I, may vary. However, a value of 1.0 was used in

Tables 3.5-3 through 3.5-5.

Table B-3 presents the appropriate parameter values and their source in Regu-
latory Guide 1.109, Revision -

In lieu of site-specific data default values for f, and f,, 1.0 and 0.76,
respectively, were used in the calculations on R,. These values were obtained

from Table E-15 of Regulatory Guide 1.109, Revision 1.

The concentration of tritium in vegetation is based on the airborne concentration
rather than the deposition Therefore, the R, is based on X/Q:

R, = KxV(Uif, + u’t,) (DFL), 0.75(0.5/H) (B.2-8)
where:
RT = Dose factor for the vogctnbln-rnthvay for tritivm for any organ
v of interest, mrem/yr per uCi/m”. :

All other terms remain the same as those in Equations B.2-4 and B.2-7.
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Parameters For Cow and Goat Hilk Pathweys

Reference
Parameter Value
(kg/day) " 50 (cow) . Table E-3
"o 6 (goat) Table E-3
Y, (kg/w?) 0.7 Table E-15
T, (seconds) 1.73 x 10* (2 days) Table E-15
r 1.0 (radioiodines) Table E-15
n.2 (particulates) Table E-15
(DFL,), (mrem/;Ci) Each radionuclide Tables E-11 to E-14
F, (pCi/day per pCi/liter) Each stable element Table E-1 (cow)
1.ble E-2 (goat)
T, (seconds) 4.73 x 10* (15 yr) Table E-15
Y, (kg/a®) 2.0 Table E-15
Y, (kg/m?) 0.7 Table E-15
t, (seconds) 7.78 x 10®* (90 days) Table E-15
U. (liters/yr) 330 infant Table E-5
P 330 child Table E-5
400 teen Table E-5
310 adult Table E-5
t, (seconds) 2.59 x 10° (pasture) Table E-15
5.18 x 10° (stored feed)
B (pCi/kg [wet weight) Each stable element Table E-1
pl¥ pCi/kg (dry soil])
P kg (dry soil/s?) 240 Table E-15

yife 18 R.1% Rev. 10
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TABLE B-2

Parameters For The Meat Pathway

Reference
Pazameter Value (Reg. Guide 1.109, Rev. )
r o 1.0 (radioiodines) Table E-15
0.2 (particulates) Table E-15
F¢ (pCi/kg per pCi/day) Each stable element Table E-1
U (kg/yr) 0 infant Table E-5
- 41 child Table E-5
65 teen Table E-5
110 adult Table E-5
(DFL,), (mrem/pCi) Each radionuclide Tables E-11 to E-14
Y (kg/m?) 0.7 Table E-15
Y, (kg/m?) 2.0 Table E-15
T, (seconds) 4.73 x 10° (15 yr) Table E-15
T, (seconds) 1.73 x 10* (20 days) Table E-15
t, (seconds) 7.78 x 10% (90 days) Table E-15
t, (seconds) 2.59 x 10° (pasture) Table E-15
5.18 x 10® (stored feed)
Qr (kg/day) 50 Table E-3
B & (pCi/kg [wet weight) Each stable element _ Table E-1
p‘r pCi/kg [dry soil])
P (kg [dry soil/m?]) 240 Table E-15
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TABLE B-3

Parameters for The Vegetable Pathway

Reference
Paramster Value {Reg. Guide 1.109, Rev. 1
r (dimensionless) v 1.0 (radioiodines) Table E-1
0.2 (particulates) Table E-1 )
(DFLy), (mrem/Ci) Each radionuclide Tables E-11 to E-i4

Qr (kg/day) 50 (cow) Table E-3
6 (goat) Table E-3

U: (kg/yr) - Infant 0 Table E-5
- Child 26 Table E-5

- Teen 42 Table E-5

- Adult 64 Table E-5

US (kg/yr) - Infant 0 Table E-5
o - Child 520 Table E-5
- Teen 630 Table E-5

- Adult 520 Table E-5

T, (seconds) 8.6 x 10* (1 day) Table E-15
t, (seconds) 5.18 x 10° (60 days) Table E-15
Y, (kg/m?) 2.0 Table E-15
t, (seconds) 5.18 x 10°® (60 days) Table E-15
T, (seconds) 4.73 x 10% (15 yr) Table E-15
P (kg [dry soil/m?]) 240 / Table E-15
B, (pCi/kg (wet weight] Each stable element Table E-1

pe¥ pCi/kg [dry soil))

.......... 0. 17 Rev 10
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CHANGES TO THE RADIOACTIVE WASTE SYSTEMS
There were no changes to the Radioactive Waste System during this reporting period.
CHANGES TO THE PROCESS CONTROL PROGRAM

There were no changes to the Process Control Program (PCP) during this reporting
period.

CHANGES TO THE LAND USE CENSUS

There were no changes to the environmental sampling program as a result of the Land
Use Census performed in the first six months of 1995,

INSTRUMENT INOPERABILITY

The Gas Analyzer, which monitors waste gas streams for potentially explosive mixtures
of hydrogen and oxygen, was declared inoperable on November 30, 1993. The analyzer was
removed from service when an Engineering Evaluation determined that it was no longer
capable of performing "continuous monitoring" as required by plant Technical
Specifications. The analyzer is to be upgraded by plant modification #1159 and PIR
#92-295 which will replace broken components for which parts are no longer available.
The Gas Analyzer remains out-of-service as of the date of this report.

Compensatory sampling 1s in progress as required by Technical Specifications for the
above inoperability.

LIQUID HOLDUP TANK CURLE LIMIT

There were no outside Liquid Holdup Tanks that exceeded the ten curie limit during
this reporting period.

WASTE GAS DECAY TANK CURIE LIMIT

There were no Waste Gas Decay Tanks with a curie content that exceeded the 1.90E+04
curie limit during this reporting period.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION

The onsite Independent Spent Fuel Storage Installation, Docket No. 72-3/License No.
SNM-2502, became operational during the first six months of 1989. See Addendum I for
reporting requirements concerning this facility.
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RISCUSSION

There were no changes to previous reports during this reporting period.
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CAROLINA POWER & LIGHT COMPANY
H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

INDEPENDENT SPENT FUEL STORAGE INSTALLATION

SEMIANNUAL ENVIRONMENTAL REPORT

JANUARY 1, 1995 - JUNE 30, 1995

FACILITY OPERATING LICENSE NO. SNM-2502

DOCKET NO. 72-3
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HISTORY QF THE EACILITY

The Independent Spent Fuel Storage Installation (ISFSI) is located within the
Protected Area of H. B. Robinson Steam Electric Plant, Unit No. 2. Currently, the
Installation contains eight (8) Dry Storage Canisters. The initial canister was
loaded on 3/16/89 and other canisters were loaded on 4/11/89, 4/18/89, 4/24/89,
5/2/89, 5/8/89, 6/28/89, and 7/3/89.

EFFLVENT LIMITS AND CONTROLS

This Installaticn operates under effluent control limits as required by 10 CFR 72.44.
However. there are, by design of the sealed storage canisters at the ISFSI, no
effluent releases. All H. B. Robinson S*eam Electric Plant, Unit No. 2 site cask
loading and unloading operations and waste treatment will occur at the H. B. Robinson
S8team Electric Plant, Unit No. 2 under the specifications of 1ts Operating License
(DPR-23) .

RADIOQLOGICAL EFFLUENT RELEASES

A review of the quarterly surveillance tests performed during this reporting period
indicate: that no radiocactive liquid o- gaseous releases occurred during this report
period.

IHE 1SESI ENVIRONMENTAL PROGRAM

The ISFS! Environmental Program consists of two air samplers and three TLDs about the
Installation plus an unaffected air sampler and TLD site 26 miles ESE of the facility.
Twe of the environmental TLDs are maintained at the air sampling sites adjacent to the
plant boundary. These are located south at 0.2 miles and southwest at 0.3 miles from
the ISFSI. A third TLD site is located 0.1 miles north of the Installation. The
nearest residence is located south to south-southeast approximately 0.25 miles from
the facility. Air samplers operate continuously and samples are changed weekly. TLDs
are changed quarterly.

QTHER ENVIRONMENTAL PROGRAMS

In addition to the ISFSI Environmental Program, the H. B. Robinson Steam Electric
Plant, Unit No, 2 Environmental Program is described in Technical Specification 3,17
(see Carolina Power and Light Company, "Technical Specifications and Bases for H. B.
Robinson Unit No. 2," Appendix A to Facility Operating License DPR-23, Docket No. 50~
261, Darlington County, $.C.). For a comprehensive summary of this program and its
results, see also "Environmental Surveillance Report," H. B. Robinson Steam Electric
Plant, Unit No. 2 1issued in compliance with the above referenced Technical
Specification for this report period.
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VI. ISES] ENVIRONMENTAL MEASUREMENTS

A. Environmental TLDs

TLD (Location) 1st Qtr. 2nd Qtr.
imrem/90 daysj; = (mrem/90 days)
1 (26 miles ESE) 24459 13.8
(Control)
2 (0.2 miles 8) 14.1 13.6
6 (0.3 miles SW) 15.9 14.4
56 (0.1 miles N) 18.7 13.2

B. Air Sampling

Gross Beta Measurements - 1lst Qtr.
(picocuries per cubic meter)

Air Sempler (Location) Average Maximum

1 (26 miles ESE) 2.47E-02 7.75E-02
(Control)

2 (0.2 miles S) 2.13E-02 3.36E-02

€ (0.3 miles SW) 2.14E-02 2.97E-02

Gross Beta Measurements - 2nd Qtr.
{picocuries per cubic meter)

Alr Sampler (Location) Average Me xamum

1 (26 miles ESE) 2.11E-02 2.6 E-02
(Control)

2 (0.2 miles 8) 2.07E-02 2.84E-02

6 (0.3 miles SW) 2.14E-02 2.70E-02

A composite analysis of air samples detected no radionuclides from man-made
sources for either quarter.
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VII.  CONCLUSIONS

Based on the above measurements performed during this reporting period, 1t 1is
concluded that the dose issuing from the ISFSI to the most exposed member of the
public did not exceed 1 mrem. This is best estimated as presented in the ISFSI FSAR.

VIIT. SUMMARY
This report is submitted in compliance with ISFSI Specification 1.4.1 as required
pursuant to 10 CFR 72.44(d) (3). Paragraph III specifies liquid and gaseous releases

to the environment. Paragraphs VI and VII are provided for estimation of potential
radiation dose commitment to the public resulting from effluent release.



