Enclosure 3 to Serial: RNPD/86-3790
Page 1 of 164

H.8. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2
OFF-SITE DOSE CALCULATIONAL MANUAL
(00C™)

Revision 2

OOCKET NO. 50-261

F / "fl:/"”‘/ =
PNSC Review_- .~ L 0ATE Z.& - =4

PNSC Cha;;m‘n

CAROLINA POWER & LIGHT COMPANY
March 5, 1986

CONTROLLED COPY

8609030366 840630
PDR ADOCK 05000261
FDR



Page 2 of 164

Section

1.0

2.0

3.0

4.0
5.0

6.0

TABLE OF CONTENTS

Title Page
TARE OF CONTENTS . ccovvunscossrsnnnins R S S e i
LIST OF TABEES . cot oo crtninnddbnresitosinarvah PR P if
LIST OF FIGURES ..o cosivnsvanane PR A B R S | iv
INTRODUCTION....... P SSUED AP P ELVIEC AT S BRSBTS A 1-1
LIQUID EFFLUENTS..coccvncssass P P MR P S 2-1
- Monitor Alarm Setpoint J'Lb'minat1on ....... b Iebadada 2-1
2k Compliance with 10CFR20 (LiquidS).ee.cveeecencnaas sien 2-11
23 Compliance with 10CFRSO (LiquidS).ceeccceccsancncnces 2-16
GRSEDNS EFTLAENTS o s s sssprnaiboises s sbbonensssbes K 3-1
kP | Monitor Alarm Setpoint Determination........ SR P— 3-1
- Compliance with 10CFR20 (GAS@OUS).csvevcvcasssnnansns 3-15
3.3 Compliance with 10CFRSO (GaS@OUS) .. veeceseassnncosas 3-23
3.4 Methodology for RMS-11 Setpoint (Air Particulate).... 3-63
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM. ....cvvvvnanns 4.1
INTERLABORATORY COMPARISON STUDIES....cevn. SAVELFLEP AR 5D §-1
5.1 O IEEI IR o oo sonsnabonsbns subny FINPIRETE L S Pl N SR 5-1
.2 Program....... Fppar PR AP P P A, o8 Wik b8 R 5-1
TOTAL DOSE (40CFR190 CONFORMANCE)........ T I S S 6-1
6.1 Compliance with 40CFRI90...cccevececrcassccncnsscnne > 6-1
6.2 Calculations Evaluating Conformance with 40CFR190 6-1
6.3 Calculations of Total Body DOS@...cceevennnroscnnnnss 6-2
64 Thyro‘d DOSQ.........-.......-..-.. ooooooooo D Y 6-3
6.5 DOO8 ProJattl.cciiinsanissosrsane SN AR GE P ER T 6-3
APPENDIX A - Meteorological Dispersion Factor
COMPULALIONS. couvsssensnsnssannssnsncsssssnsnssssacevs A-1
APPENDIX B - Dose Parameters for Radioiodines,
Particulates, and Tritium......c.voeue. S aenes shesvEsswe 8-1
APPENDIX C - Lower Limit of Detectability.ccvevevnnennannnss C-1

i Rev.



Page 3 of 164

No.

2.3-1

3.1-1
3.1-2
3.2-1
3.2-2

3.2-3
3.2-4
3.3-1 thru
3.3-19

3.4-1 th=y
3.4-1C
4.0-1

A-1

A-2

A-3

A-4

A-5

A-6

A-7

n-8

LIST OF TABLES

Title

Ah values for the Adult for the
H.B. Robinson Steam ETectric Plant....veeeeeeoescenennans

CAUBDEE SEUPEE. TP i vv v v ncinnsiinitine b iis e igts
Dose Factors and Constants..... AN bk A gyl I
Releases from H.B. Robinson Unit NO. 2....cvvevnnnnenncns

Distance to Special Locations for the
H.B. Robinson Plant (Mi.)..cevevnnnnns P

ooooooooooooooooo

Dose Factors for Noble Gases and Daughters...............

P; Values for an I[nfant for the H.B. Robinson
unit No. 2 ................. L L I N N N I .

R Values for the H.B. Robinson Steam Electric Plant......
Ingestion Dose R FaCLOrsS.....cecvecvencecnsccssncccansnne

H.B. Robinson Radiological Environmental
Monitoring Program.........c... PPN PP PP PP PP .

X/Q vVaiues for Long-Term Grgund Level Releases
8L SPRCTET LOCOLIONE (WD ) covesivsivsonsissnanninsssne

Depleted X/Q Values for Long-Term Grgund Level
Releases at Special Locations (S@C/M™)..cevvncrenanennns

0/Q values for Long- Terszround Level Releases
&t SHOETEY LOCRRTONE (T ") isvvussnosessssanovavaisssibsoe
X/Q Values for Long-Term Grogno Level Releases
4t Standard DISLONCES (S0C/W™).cssssssccscoconsssssnsciss
Gepleted X/Q Values for Long-Term Grognd Level
Releases at Standard Distances (sec/m”)........ Sovansiued

0/Q values for Long-Term ground Level Releases
at Standave DIStancEs (B™).vcvcssccrsssoinnsssinvcecins

X/Q Value for Short-Term Grgund Level Releases
at Specizl Locations (S@C/M”)...eeesncncreananass RpRCR S——

Depleted X/Q Values for Short-Term Gsound Level
Releases at Special Locations (sec/m”)...... R T

3-22

3-34
thry 3-5¢

3-53

thry 3-62

4-2

A-4

A-5

A-6

A-7

A-8

A-9

A-10

-



Page 4 of 164

No.

A-3

A-10

A-11

A-12

A-20

8-1
B-2

LIST OF TABLES (continued)
Title

D/Q Values for Short-Te:Q Ground Level Releases

at Special Locatiens (m Lo na s en s s adtnstn s s a b pa BRI H
X/Q Values for Long-Term M1§ed Mode Releases

at Special Locations (SEC/M™).cecessssccccsssscsssnnncnns
Depleted X/Q Values for Long-Term Niged Mode

Releases at Specia' Locations (S@C/M”).eesecscccccssssass

0/Q Values for Long-TerTZMixed Mode Reieases
at Special Locations (m ©)

X/Q Values for Long-Term Mixgd Mode Releases
at Standard DistanCQs (SeC/ﬂ ).lt..l.....0..0.'..000...00

Depleted X/Q Values for Long-Term Mixsd Mode
Releases at Standard Distances (sec/m

).......0..........

n/qQ values for Long-Term-gixed Mode Releases
at Standard D‘stances (m -)C.C..I.C.'..O.l.....Ol....l...

X/Q values for Short-Term Mixed Mode Releases
at Special Locations (S@C/M™).cecvesccsscccscsssssscssnns

Depleted X/Q Values for Short-Term Mjxed Mode
Releases at Special Locations (S€C/M”).ceeecscsccccccsces

0/Q values for Short-TerQ Mixed Moce Releases
at Special Locations (

m )l.............I......C...'.O.‘.

Robinson Plant Site [nformation to be Used

for Ground Level Calculations with NRC

..XOQDOQ“ program.'..Q...........O...'O..I.'..l-‘.......‘.
Robinsaon Plant Site Information to be Used

for Mixed Mode Release Calculations with NRC

“xooooo. program....0...0....!'....!..l.'....ll....‘..'..
Parameters for Cow and Goat Milk PathNwaySeeeessscsssnenss

Parameters for the Meat PathwaY..eeeescovosscssssssansnses

Parameters for the Vegetable Pathwady..cseeevccnsnacncsnss
Liquid process Monitors..'...l.l..l.............l..0...'.

GQSQOUS proCeJS "°n1t0r50.ll!.l...l‘......'..0‘......!.0'

A-13

A-14

3-17
0-1
N=2



Page 5 of 164

No.

q-1
4-2
0-1
0-2

LIST OF FIGURES

Titla
Radioiogical Sample Locations Near Site...........
Radiological Sampie Distant Locations...... e
H.B. Robinson Liquid Radwaste Effluent System.....

H.B. Robinson Gaseous Radwaste Effluent System....

ooooooo

Page
3-9
3-10
0-3
0-4

Rev. |



Page 6 of 164

1.0 INTRODUCTION

The Off-Site Dose Calculation Manual (QOCM) provides the informaticn and
methodologies to be used by H. B. Robinson Steam flactric Plant Unit 2 (HER)
to assure compliance with Specifications 3.9.1, 3.9.2, 3.9.3, 3.9.4, 13.9.5,
and 3.9.6 of the H. B. Robinson Technical Specification. These portions are
those reiated to liquid and gaseous radiological effluents. They are intended
to show compliance with 10CFR20, LOCFRSO.36a, Appendix [ of 10CFRSO, and
40CFR190.

The ODCM 1s based on "Radiological Effluent Technical Specifications for PWRs
(NUREG 0472, Rev. 3, Oraft 7), “Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants* (NUREG 0133), and guidance from the
United States Nuclear Regulatory Commission (NRC). Specific plant procedures
for implementation of this manual are presented in H. 8. Robinson Unit 2 Plant
Operating Manuai. These procedures will be utilized by the operating staff of
HBR to assure complfance with technical specifications,

The ODCM has been prepared as generically as possible in order to minimize the
need for future revisions. However, some changes to the 0OCM will be expected
in the future. Any such changes will be properly reviewed and approved as
indicated in the Administrative Control Section, Specification 6.16.2, of the
HBR Technical Specifications.

Rev.,
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LIQUID EFFLUENTS
MONITOR ALARM SETPOINT DETERMINATICN

This methodology determines the monitor alarm setpoint that indicates
if the concentration of radionuclides in the 1iquid effluent released
from the site to unrestricted areas exceeds the concentrations speci-
fied in 10CFR20, Appendix B, Table [I, Column 2, for radionuc)ides
other than dissolved or entrained noble gases or exceeds a concentra-
tion 2 x 1074 uCi/m) for dissolved or entrained noble gases. Two
methodc logies may be utilized to calculate monitor alarm setpoints.
Section 2.1.1 determines a fixed setpoint based on the worst case
assumptions that [-131 15 the oniy nuclide being discharged. This is
consistent with the 1imit of 10CFR20, Appendix B, Footnote 3.a.
Section 2.1.2 methodology determines the setpoint bDased on the
radionuclide mix via analysis prior to release to demonstrate
compliance with 1OCFR20, Appendix B8, 1imits and may also be used as
an alternative method for calculating setpoints.

Setpoint Based on [odine-131

The following method applies to liquid releases via the discharge
canal when determining the alarm/trip setpoint for the Waste Disposal
System Effluent Monitor (RMS-18) and the Steam Generator Blowdown
Monitor (RMS-1S) during all operational conditions when the radwaste

discharge flow rate is maintained constant. This methodology com-
plies with Specification 3.9.1.1 of the RETS by satisfying the fol-
lowing equation:

L

C = The effluent concentration limit (Specification 3.9.1.1) imple-
menting LOCFR20 for the site in .Ci/ml.
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2.1.1.1

where:

¢ = The setpoint, in .Ci/ml, of the radiocactivity monitor measuring
the radicactivity concentration in the efflyent line prior to
dflution and subsequent release; the setpoint represents a value
which, if exceeded, would result in concentraiions exceeding the
limits of 10CFR20 in the unrestricted area.

f = The waste effluent flow rate in gpm.

F = The dilution water flow rate in gpm.

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

dilution water flow rates.

cCs= .

C=3 x 10‘7 uCi/m1, the effluent concentration limit based on
10CFR20, Appendix B8, for [-131.

F = Dilution water flow rate (gpm).

160,000 gpm from one circulating water puml. Unit 2.

250,000 gpm from two circulating water pulpsl. Unit 2.
400,000 gpm from three circulating water pumpsl. Unit 2.

or

50,000 gpm from one circulating water pump?, Unit 1.
80,000 gpm from two circulating water pumosz. unit 1.

f = The maximum acceptable discharge flow rate prior to diflution
(gpm).

60 gpm for the Waste Disposal System Liquid Effluent Monitors,

2-2 Rev,
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2.1.1.2

2.1.1.3

where:

= 750 gpm for the Steam Generator Blowdown Monitor.

= 450 gpm for the Steam Generator Blowdown Monitor while draining a
steam generator.

= 390 gpm for the Condensate Polisher Ligquid Waste Monitor,
QCetermine CR (calculated monitor count rate in corrected counts per
minute [ccpm|). Attributed to the radionuclides for each of the
dilution water flow rates.
CR = (c) (E)
E = The applicable effluent monitor efficiency located in the Plant

Operating Manual, Volume 15, Curve Book. Use the radicactivity
concentration “c" to find CR.

Determine SP (the monitor alarm/trip setpoint including background
[cpm| for each of the dilution water flow rates.

SP (TaCR + Background)

Ta = Fraction of the radioactivity from the site that may be re-
leased via the monitored pathway to ensure that the site bounc-
ary limit {s not exceeded due to simultaneous releases from
several pathways.

= .05 for the Waste 0isposal System Ligquid Effluent Menitor
(M°lo) .

= .70 for the Steam Generator Blowdown Monitor (RMS-19).

.25 for the Condensate Polisher Liquid Waste (RMC-37).

2-3 Rev. |




Setpoint Based on an Analysis of Liquid Prior to Oischarge

The following method applies te liquid releases via the discharge
canal when determining tne alarm setpoint for the wWaste QJisposal
System Liquid Effluent Monitor (RMS-18), the Steam Generator B8lowdown
Monitor (RMS-19), and the Condensate Polisher Liquid Waste Monitor
(RMS-37) when an analysis of the activity of the principal gamma
emitters has been made prior to each batch released.

Determine 0 (the minimum acceptable dilution factor):

¢ C
* Sl W,

|

-

-

Cq + [Cq # Cg + Cp + Cpq_gsl

Radifoactivity concentration of radionuclide "i" in the liquid
effluent prior to dilutfon (uCi/m]1) from analysis of e Tiquid
effluent %o be released.

The sum of the concentrations of each measured gamma-emitting
radionuclide observed by gamma spectroscopy.

The measured concencration of alpha-emitting radionuclides
observed by qross alpha analysis of the monthly composite
sample.

The measurad concentration of Sr-89 and Sr-90 in liguid waste
as determined by analysis of the quarterly composite samp'e.

The measured concentrations of H-3 in ligquid waste as deter-
mined by analysis of the monthly composite sample.

The measured concentration of Fe-55 in liquid waste as deter-
mined by analysis of the quarterly composite sample,
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uPC,

= The liquid effluent radioactivity limit for radionuclide "i"
(uCi/ml1) from LOCFR20, Aopendix 3.

S =2, A safety factor used as a conservatism to assure that the
radionuclide coincentrations are less than the limits specified
in 10CFR20, Appendix B, at the point of discharge.

2.1.2.3 Determine ¢ (the monitor setpoint concentration [u(li/ml] attributed

where:

to the radionuclides for the dilution water flow rate available
during the release.

(e
"

F
T
(Ig Cg) (=) (Tm)
Cg ~ The total radicactivity concentration of gamma-emitting radio-
nuclides in 1iquid effluent prior to dilution (uCi/ml),

f = The maximum approved discharged flow rate prior to dilution
(gpm).

= 60 gpm for the Waste Ofsposal System Liquid Effiuent Monitars.
= 750 gpm for the Steam Generator Blowdown Monftor.

= 450 gpm for the Steam Generator Blowdown Monitor while draining
a steam generator.

= 190 gpm for the Condensate Polisher Ligquid Waste Monitor.
F = Dilution water flow rate (gpm).

= 160,000 gpm from one circulating water puupl. Unit 2.

= 250,000 gpm from two circulating water punpsl. Unit 2.

= 400,000 gpm from three circulating water pumpsl. Unit 2.

or

2-5 Rev.
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2.1.2.4

where:

= 50,000 gpm from one circulating water pumpz. Unit 1.
= 80,000 gpm from two circulating water aumsz. Unit 1.

T °® Fraction of the radfoactivity from the site that may be re-
leased via the monitored pathway to ensure that the site
boundary limit is not exc2eded due to simultaneous releases
from more than one pathway.

= .05 for the Waste Oisposal System Liquid Effluent Monitor
(RMS-18).

= .70 for the Steam Generator Blowdown Monitor (RMS-19).

.25 for the Condensate Polisher Ligquid Waste.

[f it {s determined that DF—( <1, the release cannot be made.
Reevaluate the discharge flow rate prior to dilution and/or the
dilution flow rates.

[f DF—( > 1 , the release may be made.

Determine SP (the monitor alarm setpoint [ccpm|.

SP = (c) (E,) + background.

E. = The applicable effluent monitor c¢fficiency based on "c," from

the efficiency curves located in the Plant Operating Manual,
Voiume 15, Curve Book.

-

2-6 Rev., |
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l.

2.

3.

SECTION 2.1 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 Re-
port.
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2.2

2.2.1

where:

COMPLIANCE WITH 10CFR20 (LIQUIDS)

Liquid effluents from H.B. Robinson Unit 2 (MBR) will occur baoth
continuously and on a batch basis. The following sections 4qiscuss
the methodology which will be utilized by the HBR to show compliance
with 10CFR20.

Continuous Releases

Steam generator blowdown is continuously released from HBR., Each
operational working day grab samples will be taken of steam generator
blowdown, These samples are composited at the rate of (00 ml/sgr.
An aliquot of the S5 composite is amalyzed each week for [-131 and
various other fission, activation, and corrosion products, as out-
lined in Table 4.10-1 of the technical specification for HBR. Sam-
ples are to be maintained until the end of the guarter and analyzed
for strontium. Steam generator vo'umes are based on blowdown rates.
[n addition, a monthly analysis will be performed to determine the
activity levels of tritium and dissolved and entrained gases.
Compliance with 10CFR20 during actual release is established through
the steam generator blowdown effluent monitor alarm setpoint. This
setpoint is based upon [-131 as noted in Section 2.1. However, if a
continuous release should occur in which the effluent monitor alarm
setpoint s exreeded, then actual compliance with 1OCFR20 may be
determined utilizing the actual radionuclide mix and the following
equation:

Ea ¥

Coney = —o—=t (2.2-1)

Ve

Conc; = Concentration of radionuclide "i" at the unrestricted

area, uCi/ml;

2-11 Rev. |
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2.2.2

2.2.2.1

C, = Concantration of radionuclide "i" in tre continuous re-
lease, uCi/ml;

! = 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 tre
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 10CFR2D.

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 LOCFR20 in the
following manner:

For the case where only a batch release is to occur, the concentra-
tion 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 poten-
tial batch release to the dilution flow rate to obtain the concentra-
tion at the unrestricted area. This calculation is shown in the
following equation:

Cin *p

Concy = ans (2.2-2)
fr
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where:

where:

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

COﬂCi

C,D = (Concentration of radionuclide "i" in the potential batch
release, uCi/ml;

Rb = Release rate of the potential batch release, gpm;

Ofp = The dilution flow rate based upon the number of circulating
water pumps in service during the release, gpm.

The concentration in the unrestricted area is compared to the con-
centrations in Appendix 8, Table I[I, 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.

I, (Conc,/MPC,) < 1 (2.2-3)

MPC, = Maximum permissible concentration of radionuclide “i" from
Appendix 8, Table II, Column 2 of 1CCFR20, uCi/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:

C1° Rb +

U}r

C,. R
(- (2.2-4)

COﬂC1 -

Re = Maximum continuous liquid effluent release rate, gpm.

2-13
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2.2.2.2

The mixture cf radionuclides released must be of such concentraticnms
that Equation 2.2-3 must be met.

For HBR, the ligquid radwaste effluent line discharges to the circu-
lating water system. Therefore, the dilution flow rate (0..) is a
function of the number of circulating water pumps operating., Unit 2
of the H.8. Robinson Steam Electric Plant has three circulating water
pumps. Pump curves show that with three pumps operating, the circu-
lating water flow is 400,000 gpm, with two pumps--250,000 gpm, and
with one pump--160,000 gpm. Unit | of the H.B. Robinson Sceam Elec-
tric Plant has two circulating water pumps. The circulating water
flow is 50,000 gpm with one pump and 80,000 gpm with twoc pumps. At
least one circulating water pump must be operating during any 1igquid
waste discharge.

Batch releases from the HER 1iquid radwaste system may occur from the
waste condensate tanks, the mon'tor tanks, the steam generators, and
the Condensate Polisher Liquid Waste. The maximum release rate (Ry)
fs 750 gpm for the steam generators, 60 gpm from the monicor and
waste condensate tanks, and 390 gpm for the Condensate Polisher
Liquid Wastes.

Postreleass

The Steam Generation Blowdown Monitor (AMS-19), the Waste Oisposa!l
System Ligquid Monitor (RMS-18), and the Cordensate Polisher Liguid
Waste Monitor (RMS-37) setpoint will each be 1imited to 50 percent of
the 10CFR20 1imits. These setpoints will ensure that LOCFR20 limits
are met. However, becausa they are based upon a given mix, the
possibility exists that the alarm trip setpoints may be exceeded,
while 10CFR20 Timits are not exceeded. The following methodolagy is
provided to determine whether actual releases exceeded 10CFR20
Timits.

The concentration of each radfonuclide in the unrestricted airea
following release from a batch tank will be calculated in the follow-
ing manner:

2-14 Rev, |
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where:

where:

For the case where only batch releases are occurring, the total
activity of radionuclide "i" released is divided by the actual dilu-
tion flow to obtain the concentration in the unrestricted area. This
calculation is shown in the following equation:

Concyy = cﬁkb ka (2.2-5)

Vid

Concyy = The concentration of radionuclide "i" at the unrestricted
area during release k, uCi/ml;

C1kb = Concentration of radionuclide "i" in the batch release
k' BC1/M=;

L = Volume of batch release k, gal;

Ved = Aclual volume of dilution flow curing release k, gal.

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

(Conc, /MPC,) < 1

i (202‘6)

The actual dilution volume during re'ease k (V 4) 1s calculated by
the following equation:

Vg * 60 [ (Dg.0t, (2.2-7)
60 = Conversion factor, min/hr;
Tk = Quration of release k, hr;
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where:

2.3

2.3.1

O¢p = Oflution flow rate from circulating water pumps during release
kK, gpm.

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

For the case where a batch release is occurring at the same time that
a continuous release 1s occurring, the compliance with LOCFR20 limits
may be determined by the following equation:

C v +C v
Concy, = 1kb kb “1kc k¢ (2.2-8)

v
kd

= Concentration of radionuclide "1" in continuous releases during
release perifod k, uCi/ml;

Ve * Volume of continuous release during period k, gal.

Calculated concentrations are to be compared to the concentration in
Appendix 8, Table [I, Column 2, of 10CFR20.

COMPLIANCE WITH 1OCFRSO

Cumylation of Doses

The dose contribution from the release of ligquid 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 reieases will be calcu-
lated using the following equation:

Ave e Cip Fid (2.3-1)

2-16 ey,
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The cumylative dose commitment to the total bdody or any
organ «, from batch iiquid effluents, mrem,

The length of time of batch release k over which C, . and F,,
are averaged for each batch liquid release, hours;

The average concentration of radionuclide "i" in undiluted
batch 1iquid effluent during batch release k, .Ci/ml;

The site-related ingestion dose commitment factor to the total
body or any organ : for each identified principal gamma and
beta emitter, mrem-ml per hr-uCi;

The near-field average dilution factor for Cigp during any
batch 1iquid effluent release k. Oefined as the ratio of the
volume of undiluted liquid waste released to the product of the
dilution volume from the site discharge structure to
unresiricted recefving waters times 1.0. (1.0 is the site-
specific applicabie factor for the mixing effect of the HBR

‘discharge structure as defined in NUREG-0133, October 1378).

v
kb

v x 1.0
kd

where V.. and V 4 are as defined fn Equation 2.2-5.

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

A, = 1.14 x 109 (218F) OF,, (2.3-2)

where:
otb
L)
Cikp
Aiv
Feb
where:

6 { 3 r
g w108« 108 B« 100 N o« g

2-17 qev, |
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21 = Adult fish consumpticn rate from Tanle £-5 of Regulatory Guide
1.109, Revision 1, kg/yr;

OF, = Bloaccumulation factor for radionuclide "i" in fish from Taple
A-1 of Regulatory Guide 1.109, Revision 1, pCi/kg per pCi/1;

or,, = Dose conversion factor for radionuclide "1" for adults for a
particular organ ¢ from Table E€-11 of Regulatory Guide 1.109,
Revision 1, mrem/pC!.

The potable water pathway does not exist either witnin 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 HER.

As noted ‘n Section 2.2.2, steam generator bDliowdown fs continuously
released from HBR., The dose from continuous release: will be calcu-
Tated using the following equation:

0 - 2.3-13
¢ " Lo Dt Mo tee Coie Fie =y

where:

0. = The cumulative dose commitment to the total bedy or any
organ t, from 1iquid effluents for continuous releases, mrem;

tyc * The length of time of continuous release period k over which
Cike and Fy . are averaged for all continuous 1iquid releases,
hours;

Cike = The average concentration of radionuc!ide "1 in undiluted

Iquid effluent during continuous release period k from any
continuous 1iquid release, uCi/ml;

2-18 Rav,
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Fi

where:

c

c

= The near-field average dilution factor for Cige during contin-
uyous liquid effluent release k. [efined as the ratio of the
volume of undiluted 1iquid wasta released to the product of the
dilytion volume from the site discharge structure to
unrestricted receiving water times 1.0. (1.0 fis the site-
specific applicable factor for the mixing effect of the HBR
discharge structure as defined in NUREG-Q133, October 1978).

v
kC

-
v x 1.0
kd

Where v, . and V,, are, as defined in Equation 2.2-5, only now c¢istin-
quished 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 cbjectives 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 relatiorships 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 ~alendar quarter,
0, < 1.5 mrem total body (2.3-4)
0. < § mrem any organ (2.3-9)

For the calendar year,

o
A

< ] mrem total body (2.3-6)

(=]
~

< 10 mrem any organ (2.3-7)

2-19 Rev.
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2.3.2

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

The quarterly limits given above represent one half the annual design
objective of Section [[.A of Appendix [ of LOCFRSO. [f any of the
limits in Expressione 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 Seci.ion [V.A, of Appendix [ of
LOCRFS50.

Prg]!g§1gg of gg‘gg

Doses resulting from the release of liquid effiuents will be
projected once per 31 days. These projections will include a safety
margin, based upon expected operational conditions, which will take
fnto consideration both planned and unplanned releases.

Projected dose will be calculated as fol'ows:

31 (0A) + (08)

PO = + M 2.3-8
(76) (5:58)

where:

PD = projected doses in mrem,

DA = dose accumulated during current quarter in mrem,

0B = projected dose from this release.

TE = time elapsed in quarter in days.

TA = time in quarter in days.

M

safety margin in mrem.

[f the projected doses exceed 0.2 mrem to the whole body or 0.6 mrem
to any organ when averaged over a calendar quarter, the liquid rad-
waste equipment will be operated to reduce the radfoactive maierials
in the liquid effluent.

2-20 Rev.
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Ai1

Nuclide

H-3
c-14
Na-24
p-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe=59
Co-58
Co-60
Ni-63
Ni-65
Cu-64
In=65
In-69
8r-83
3r-84
3r-85
Rb-86
’b-88
Rb-89
Sr-39
Sr-90
Sr-91
Sr-92
¥-90
Y-91M
¥-91
¥-92
¥-93
Ir-9%5
Ir-97
Nb-95
Mo-99

VALUES FOR THE ADULT FOR THE H.B. ROBINSON STEAM ELECTRIC PLANT
(MREM/HR PER MICRO-Ci/ML)

0.00E-01
3.13e+04
4.07E+02
4.62E+07
0.00€-01
0.00€-01
0.00E+01
6.58€ 02
1.04E 03
0.00e-01
0.00€-01
3.11E 04
1.26E 02
0.00e-01
2.32E 04
4,93€ 01
0.00€-01
0.00E-"1
0.00E-01
0.00€-01
0.00E-01
0.00€-01
2.21E 04
5.44€ 05
4,07 02
1.54€ 02
5.76E-01
5.44€-03
3.44E 00
5.06E-02
1.60€-01
2.40€E-01
1.33E-02
4.47€ 02
0.00€E-01

Liver

2.26E
6.26E
4.07e
2.87¢

01
03
02
06

0.00E+01

4,38t
i.10€
4.55E
2.44E
8.92E
2.56E
2.16E
1.64E
9.97€
7.37€
9.43E

03
02
02
03
01
02
03
01
00
04
0l

0.00E-01
0.00E-01
0,00E-01

1.C1E
2.90€
1.92E

08
02
22

0.00E-01

00005'
0.00CE-
0-005‘

0l
21
01

0.00E-01

OQOOE.

01

OOQOE '01

OOOOE.
0.005-

01
)

7.70E-02
2.68E-03

2,48
1.03€E

02
02

TABLE 2.3-1

T.Body

2.26E-01
6.26E+03
4.07E+02
1.79€ 06
1.27€ 00
8.35€ 02
1.95€ 01
1.06E 02
9.36E 02
2.00E 02
5.65E 02
1.04€ 03
7.49€ 00
4.68E 00
3.33€ 04
6.56E 00
4,04 01
5.24€ 01
2.15€ 00
4.71E 04
1.54€ 02
1.35€ 02
6,35 02
1.34€ 05
1.64€ 01
6.68E 00
1.54E-02
2.11E-04
2.26E-01
1.48€-03
4,43E-03
5.21E-02
1.22E-03
1.34€ 02
1.96E 01

2-22

Thyroid Kidney
2.26€-01 2.26E-01
6.26E+03  6.26E+03
4.07€+02  4.07E+02
0.00€-01  0.00E-01
7.61E-01  2.81F-01
0.00E-01  1.30€ 03
0.00E-01  1.40€ 02
0.00E-01  0.00E-01
0.00E-01  0.00£-01
0.00E-01  0.00E-01
0.00E-01  0.00E-01
0.00E-01  0.00E-01
0.00E-01  0.00E-01
0.00E-01  2.51E 01
0.00E-01 4.93E 04
0.006-01 6.13€ 01
0.00E-01  0.00E-01
0.006-01  0.00E-01
0.00E-01  £.00E-01
0.00-01  0.00E-01
0.00E-01 0.00E-01
0.00E-01  0.00E-01
0.00E-01 0.00E-01
0.00E-01  0.00E-01
0.0CE-01 0.00E-01
0.00E-01  0.00E-01
0.00E-01  0,00E-01
0.00€-01  0.00E-01
0.00E-01 0,00E-01
0.00E-01  0.00E-01
0.00E-01 0,00E-01
0.00E-01  1.21€-01
0.00E-01 4,04€-03
0.00E-01  2.46E 02
0.00E-01  2.34E 02

Lung

2.26E-01
6.26E+03
4,07€+02
0.00E-01
1.59E 00
0.00E-01
0.00€-01
2.54€ 02
6.62E 02
0.00E-01
0.00E-01
0.00E-01
0.00E-01

0.00E-01

0.00E-01
0.00€-01
0.00E-01
0.00€-01
0.00€-01
0.00e-01
0.00€-01
0.00€-01
0.00E-01
0.00E-01
0.C0E-01
0.00€-01
0.00€-01
0.00E-01
0.00€-01
0.00€-01
0.00E-01
0.00€-01
0.00E-01
0.00€-01
0.00E-01

GI-LLI

2.26E-01
6.26E+03
4.07E+02
5.19€ 06
3.20€ C2
1.34c 04
3.51E Q3
2.61E 02
8.14€ 03
1.81E 03
4.81E 03
4.50€ 02
4,17 02
8.50€ 02
4.64E 04
1.42€ 01
5.82E 01
4.11E-04
1.01E-15
1.99€ 04
4.00€E-09
1.12€-11
3.55€ 03
1.57€ 04
1.94€E 03
3.06E 03
6.10E 03
1.60€-02
4.64€ 03
8.36E 02
5.09€ 02
2.44€ 02
8.30E 02
1.51E 06
2,39 02
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Nuclide

Tc-99M
Te-101
Ru-103
Ru-105
Ru-106
Ag-110M
Te-125M
Te-127M
Te-127
Te-129M
Te-129
Te-131M
Te-131
Te-132
[-130
[-131
[-132
[-133
[-134
[-135
Cs-134
Cs-136
Cs-137
Cs-138
B8a-139
Ba-140
da-141
8a-142
La-140
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187
Np-239

Bone

3.87€-03
9.12€-03
4.43c+00
3.69€-01
6.58E+01
8.81€-01

2.57¢
6.48E
1.05€
1.10€
3.01E
1.66E
1.89€
2.41E
2.71E
1.49€
7.29€
5.10E
3.81E
1.59€
2.98E
3.12E
3.82E
¢ 64E

9.&9E-

1.94E

4,51E-
2.0‘2‘

03
03
02
04
01
03
01
03
01
02
00
01
00
0l
05
0é
05
02
01
02
01
0l

1.50€-01
7.66E-03
2.24€-02
3.955-03

1.17€

5.51E’

00
01

1.80€-03

3.765‘

2.96E

01
02

2.85€-02

Liver

2.51E-

02

1.31E-02
0.00E-01
0.00E-C1
0.00€-01
8.15€-01

9.30€
2.32€

a2
03

3.78€+01

4.11E
1.13€
8.10€
7.88E
1.75€
8. it
2.14E
1.95€
8.87E
1.03E
4.17€
7.09E
1.23E
5.22€
5.22E

03
01
02
GJ
Q3
Ql
02
01
0l
0l
0l
05
08
a5
02

6.62E-04

2.44E-

0l

3.41E-04
2.10€-04
7.54E-02

3048!‘

03

1.52E-02

2.92E

4,88E-
2.21E-
7.48E-
4,35€-

2.47E

2.80E-

20
01
o1
04
01
02
a3

TABLE 2.3-1 (continued)

T.Body Thyroid Kidney
3.196-01 0.00E-01  3.31E-0l
1.29€-01 0.00E-01 2.37E-01
1.91E+00 0.00E-01 1.69E+01
1.46E-01 0.00E-01  4.76E+Q0
3.336+00 0.00E-01 1.27E+02
4,.84E-01 0,00E-01 1.60E 00
3.44E Cc  7.72E 02 1.04E 04
7.90E 02 1.66E 03 2.63E 04
2,286 01 7.80E 01 4.2¢€ 02
1,74 03 3,78t 03 4.6(E 04
7.338 00 2,31 01 1.26E 02
6.75€ 02 1.28E 03 &.21E 03
5.96E 00 1.55E 01 3.26E Ol
1.47€ 03 1.72E 03 1.50E 04
3.16E 01 6.79E 03 1.25E 02
1,226 02 7.00E 04 3.66E 02
6.82€ 00 6.82E 02 3.11E 01
2,706 01 1.30E 04 1,55 02
3.70E 00 1.79€ 02 1.64E 01
1.54E 01 2,75 03 6.68E 01
5.79€ 05 0.00E-O1 2.29E 05
8.86E 04 0.00E-U1 £.2%° 04
3.426 05 0.00E-01 1.77E 05
2.59€ 02 0.00E-01 3.84E 02
2.726-02 0.00E-01 6.19E-04
1,276 01 0.00E-01  3.30E-02
1.526-02 0.00e-01 3.17E-04
1,286-02 0.00E-01 1.77E-04
1.99€-02 0.00E-01 0.00E-01
8.686-04 0.00E-01 0.00E-01
1,726-03 0.00E-01  7.04E-03
3,236-04 0.00E-01 1.29€-03
6.27€-02 0.00E-01 2.90E-01
2.736-02 0.00E-01 1.27E-01
9.166-05 0.00E-01 4,22E-04
2.60€-02 0.00E-01  2.54E-01
8.65€ 01 0.00E-01 0.00E-01
1.54£-03 0.00E-01 8.74E-03

2-23

Lung GI-LLI
1.23-02 1.43E+01
6.726-03  3.35E-14
0.00E-01 5.17E+02
0.00E-01  2.26E+02
0.00E-01  4.26E+03
0.00E-01 3.33E 02
0.00E-01 1.02E 04
0.00E-01 2.17€ 04
0.00€-01 8.31E Q3
0.00E-01  5.54E 04
0.00E-01 2.27E 01
0.00E-01 3.04E 04
0.00E-01 2.67E 00
0.00E-01 7.38E 04
0.00E-01 6.89%€ 0l
0.00E-01  5.64E 0l
0.00E-01 3.66E 00
0.00E-01 7.97t 0l
0.00E-01  9.01E-03
0.00E-01 4.70E 01
7.61E 04 1,24E 04
9.38€ 03 1.40€ 04
5.89€ 04 1.0l1E 04
3,79E+01 2.23E-03
3.75e-04 1.65t 00
1.40E-01 4.00E 02
1.93E-04 2.13E-10
1.19€-04 2.87E-19
0.00E-01  5.54€ 03
0.00E-01 2.54E 01
U.00E-01 5.79E 01
0.00E-01 1.09€ 02
0.00E-01  3.95€ 02
0.00E-01 2.41E 03
0.00E-01 2.59€-10
0.00E-01 2.09E 03
0.00E-01 3.10E 04
0.00E-01 5.75€ O¢
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3.0 GASEQUS EFFLUENTS
3.1 MONITOR ALARM SETPOINT DETERMINATION

This methodology determines the monitor aiarm setpoint that indicates if the
dose rate in the unrestricted areas due *'o noble gas radionuclides in the
gaseous effluent released from the site to areas at and beyond the site bound-
ary exceeds 500 mrem/year to the whole body or exceeds 3000 mrem/year to the
skin,

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.

il Setpoint Based on (Conservative Radionuclide Mix (Ground and Mixed
Mode Releases

Releases through the steam generator flash tank vent can caly occur through
this vent when significant primary-to-secondary leakage exists within the
steam generators and the plant s operating below 30 percent power and the
blowdown is not going through heat recovery. Detection of primary-to-
secondary leakage is accomplished most effecti ely by continuously monitoring
the condenser vacuum pump vent (RMS.15). Steam generator blowdown is con-
tinuously monitored by RMS-19 as a 1iquid pathway.

The following method applies to gasecus releases via the plant vent and con-
denser vacuum pump vent when determining the high-alarm setpoint for the plant
vent gas monitor (RMS-14) and condenser vacuum purp vent gas monitor (RMS-15),
and the Fuel Handling Basement Exhaust Monitor (RMS-20), using the GALE code
during the following operational conditions:

. Continuoui release via the plant vent,

« (Contirnuous release via the condenser vacuum pump vent,

3-1 Rev.
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2.1.1.1 Determine the "mix" (noble gas radionuclides and composition) of the

3.1.1.2

gaseous effluent.

Determine 5;, the fraction of the total noble gas radfoactivity 1in
the gaseous effluent comprised by noble gJas radionuclide "“i1," for
each individual noble gas radionuclide in the gaseous effluent.

§, .+ =t (3.1-1)
Li A

A - The radioactivity of noble gas radionuclide "1" in the
gaseous effluent from Table 3.1-1.

Determine the Q,, the maximum acceptable total release rate of all
noble gas radionuc)ides in the gaseous effluent [.Ci/sec|, based upon
the whole body exposure limit of 500 mrem/year by:

500
Q ) (3.1-2)
) (T [ &,
(X7Q) = The highest calculated annual average relative dis-

persion factor for any area at or beyond the unre-
strict~4 area boundary for all sectors (SlC/nJ).

E 8.1 E-§ soc/nJ (Continuous Ground Release) from iable A-
1, Appendix A,

i 9.9 E-7 soc/a’ (Continuous Mixed Mode Release) from
Table A-10, Appendix A, only with upper wind speed > 9
mph.
Ky . " The total whole body dose factor due to gamma emissions

from noble gas radionuciide "1 (mrem/yr/ .Ci/m) from
T‘b]‘ 301‘20

3.2 Rev, 2
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3.L.L.3

3.1.1.4

where:

ODetermine Q,, the maximum acceptable release rate of all gas radio-
nuclides in the gaseous effluent [.Ci/sec|, based upon the skin ex-
posure limit of 3000 mrem/yr dy:

Uy 1000 (3.1-3)

(F7W) I [(Ly » L1 M) S,

Ly + L.IM; = The total skin dese factor due to emissions from noble
gas radionuc!ide "1 (m-u/yr/u(:i/n’) from Table 3.1-2.

Oetermine C,, the maximum acceptable total radiocactivity concentra-
tion of all noble gas radionucliides in the gaseous effluent [uCi/cc].

2.12 €-3 0,
Cm . g (Ta) (W) (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,

. Fraction of the radioactivity 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.

. 0.91 for Plant Vent Gas Monitor (RMS-14),

. 0.01 for the Condenser Vacuum Pump Vent Monitor
(M*'lS).

« 0,06 for the Fuel Handling Basement Exhaust Monitor
(RMS-20).

. 0.01 for the ELRC Building MHood Exhaust Monitor
(RMS-22).

3] Rev,
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.1.1.§

where:

1.1.1.6

F 2
2.12 €-3 =
SF .

The maximum acceptable effluent flow rate at the point
of release (cfm),

60,000 cfm for plant vent,
45 cfm for the condenser vacuum pump vent,
10,200 cfm for the fuel-hand!ing building,

Unit conversion somunt to convert . (i/sec/cfm to

An engineering factor used to provide a margin of safety
for cumulated measurement uncertainties. =« 0.§

Determine CR, the calculated monitor count rate above background at-
tributed to the noble gas radionuc!ides [cpm|, by:

WA .

(Cy) (Eg) (3.1-8)

Obtained from the applicable effluent monitor efficiency
curve located 'n the Plant Operating Manual, Volume L5,
Curve Book. Use the radioactivity concentration “C." to
find CR,

Determine the HSP, the monitor high-alarm setpoint including back-
ground [cpm|, by:

HSP .

CR + background + 3.3 /F (3.1-6)
T

1.4 Rev,
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where:

1.3 ﬁ- Statistical variance on the background (Bkg) counting
’ rate quoted at the 99.95% confidence 'evel at a RC time
constant :« (minutes). This term is included to prevent
inadvertent high alarm trips due to randcm fluctuations

in the monitor background.

3.1.2 in n le Analysis Prior Re!

The following method applies to gasecus releases when determining the high-
alarm setpoint with prior sampie analysis and using the maximum acceptadle
effluent flow rate at tne point of release. The method applies to the fol-
lowing conditions.

Batch release of containment purge.

. Batch release of containment pressure relief.

. Batch release of waste gas decay tanks.

. Plant vent release.

. Condenser vacuum pump vent. '
. Fuel hand)ling basement exhaust.

Environmental and Radiation Control Building Mood Exhaust.

3.1.2.1 Deterwine R, the noble gas release rate [uCt/sec| four radionuc!ide
Q'I'

Ry . 472 (Cy) (F). (3.1.7)

where!

3-8 Rev, 2
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NOTES:

A conversion factor to convert cfm to cc/sec.

The radioactivity cnncentration of noble gas radio-
nuclide "1" from analysis* of gaseous effluent (.Ci/cc)
from the Condenser Vacuum Pump Vent, Plant Vent (stack),
Fuel Handling Basement Exhaust, and the Environmental &
Radfation Control (EARC) Building Hood Exhaust.
Containment Purge--**

(uCi/ccy from analysis of Containment Vent) (0.0368) +
(uCi/ccy from analysis of Plant Vent) (0.632)

Containment Pressure Relief..**

(uCl/ccy from analysis of Containment Vent) (0.040) +
(uCi/ccy from analysis of Plant vent) (0.960)

Waste Gas Decay Tanks--

(uCl/ccy from analysis of WGDT) (0.0017) +
(uCi/ccy from analysis of Plant Vent) (0.9983)

Waste Gas Decay Tanks during Containment Purge--
(uCi/ccy from analysis of WGDT) (0.0011) «

(uCl/ccy from analysis of Plant Vent) (0.631) +
(uCl/ccy from analysis of C.v.) (0.368)

*If there are no isotopes identified in the sample, the LLD's for
Xe-133 and Kr-85 may be used as actual values for the purpose of the
setpoint calculation,

**.Cl/ccifrom analysis for CV when AMS-12 fs 1ined up on the CV.

1-6 Rev,
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35,000 CFM

0.368 = Dilution correction factor = m
’ ",

for C.V. Purge

60,000 CFM

. - .

0.632 = Dilytion correction factor =
for Plant Vent during
C.V. Purge

N0.040 = Dilution correction factor = 736'5%89%:2crn
for C.V. Pressure Relief '

0.960 = Dilution correction factor = FM
for Plant Vent during

C.V. Pressure Relief

0.0017

Dilution correction factor = "
for Waste Gas Decay Tank

0.9983 60 °2° CFM

Dflution correction factor = -(m-m

for Plant Vent during WGOT
Release

0.0011 Dilution correction factor

for Waste Gas Decay Tank = Im%mnm
during a Continuous C.V.

Purge and Plant Vent

Release

0.631 Dilution correction factor
for Plant Vent during a =
Continuous C.V. Purge

and Plant Vent Release
0,368 = Dilution correction fac- =

tor for Continuous C.V.
Purge during WGCT Release

3.7 Rev.



The maximum acceptable effluyent flow rate at

of release (CFM)

1ding hood exhaust

1

for the containment vesse! purge plus p

pressure re

CFM for the waste gas decay tank

FM for the waste gas decay tank during a con-

tinuous containment vesse! purge

15,000 CFM for containment vesse! purge or continuous

release

M--Refer to Appendix 8.4 for addition

Determine the monitor alarm setpoint Dased

jose rate:!

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

where:

X/Q = The highest calculated annual average relative dis-
narsion factor for any area at or Ddeyond the urre-
stricted area boundary for all sectors (sec/m) from
Appendix A.

= 8.1 E-§ sec/m3 (continuous ground release) from
Table A-1, Appendix A.

= 9.9 E-7 sec/m3 (continuous mixed mcde release) from
Table A-10, Appendix A, only with upper wind speeds

of > 9 mph.

= 5.1 E-S sec/m3 (Batch Ground Release) from Table A-7,
Appendix A,

= 2.9 E-6 sec/m3 (Batch Mixed Mode Release) from
Table A-16, Appendix A, only with upper wind speeds
of > 9 mph.
K; = The total whole body dose factor due to gamma emis-
sions from noble gas radionuclide g
(mrem/yr/uC1/m3) from Table 3.1-2.

Determine dose r~ate for skin (mrem/yr).

DRgy = 7 &y (Ly + 1.1 Mp) R, (3.1-9)

. * [.1 M = The total skin dose factor for noble gas emission
"i* radionuclide (mrem/yr/uCi/m ) from Table 3.1-2

3-9 Rev. 2




Page 40 of 164

where:

Determine the noblie gas emission Projected Dose Rate Ratio
(PORR) for Total Body and Skin.

ORyg ,
OR
SKIN
pDRRSKIN * 3000 (3.1-11)

500 = The allowable total body dose rate du2 to noble gas
gamma emissions in mrem/yr.

3000 = The allowable skin dose rate due to noble gas beta
emissions in mrem/yr.

Determine the maximum monitor setpoint concentration (uCi/cc)
for total bedy and skin.

(z‘C1)

Maximum Mcnitor Total Body Setpoint = (SF) (T_)

(pﬁﬁﬁTaj "

(3.1-12)

(z,Ci) SF (
Maximum Monitor Skin Setpoint = (SF) (T )
(FORRgy 1) "
(3.1-13)

SF An engineering factor used to provide a margin of

safety for cumulative uncertainties of measurements.
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Fraction of the radioactivity from the site that may
be released via the monitored pathway to ensure that
the site boundary limit is not exceeded dus to si-
multaneous releases from several pathways.

)

0.91 for the Plant Vent Gas Monitor (RMS-14).

= (0.01 for the Condenser Vacuum Pump vVent Monitor
(R"S'IS)-

= 0.06 for the Fuel Handling Basement Exhaus: Moniteor
(RMS-20).

= 0.01 for the E&RC Building Hood Exhaust Monitor
(RMS-22). !

= 0.8] for C.V. releases via R-11 and R-12 |
[This indicates 0.81 of 10CFR20 Timits for
Containment releases and is aiso menitored by R-14. i

0.91 = 0.81 + 0.10 (Normal Plant Releases) |

e. Determine the maximum monitor setpoint (CPM) for total body |
(S¢) and skin (Ss)'

(Maximum total body setpoint in u(li/cc) (monitor efficiency) + |

Bkg + 3.3 ngi (3.1-14)
T

(Maximum skin setpoint in uCi/cc) (monitor efficiency) + Bkg +

£t

3.3 \/ggg (3.1-15)
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Monitor efficiency= Obtained from the applicable effluent

Bkg

3.3 ?

monitor efficiency curve located in the
Plant Operating Manual, Volume 15, Curve
Book. Use the radioactivity concentra-
tion (uCi/cc) to find (CPM),

The monitor background.

Statistical variance on the background
(Bkg) count rate (CPM) at a 95.95% con-
fidence level at a RC time constant -
(minutes). This factor is included to
prevent inadvertent high/trip alarms due
to random counts on the monitor.

Determine the actual gaseous monitor setpoint:

The c<otpoints that were determined based on the dose rate
limits to the total body (S,) and to the skin (Sg) are com-
pared and the lesser value is used as the actual setpoint.
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TABLE 3.1-1
GASECUS SOURCE TERMS"

Condenser Jacuum Containment Purge
1ant vent elease’ Bumo vent? or Pressure Rel ef Gas Decay "anks®
Radionuci ide A, (Ci/yr) S, A. (Ci/yr) S, A. (Cizyr) Sl-- A. (Ci/yr) 5
«r-85e 2,060 «2BE-2 1 ,0E0 4,3%€-2 0.00 0.00 0.00 0.00
«r-8% 0.00 0.00 0,00 0.00 0.00 0.0¢ ! 6E2 8.,00E -}
<r-87 !1.0e0 2,63€-2 0.00 0.00 0,00 0,00 0.00 0,00
<r-88 3.0e0 7.89%-2 2,060 8,706-2 ! JOEC 2.90€-3 0.00 3,00
Xe~13lm 2.00 0,00 c.20 c.20 ! ,0EQ 2,90€-3 2.0€0 4,50€-2
Xe~133m 2,00 0,00 0.00 0.00 4,060 1,16€-2 0.00 0.00
Xe-133 2,8E! 7.37€-1 1 BE+1 7.83€-1 3.1E2 8,99€-1 3.IET 1,55E~1
Xe~-135 4,0€0 1.,0%-1 2,0€0 8,70€-2 4,060 1,i6E-2 0.00 0,00
Ar-41 0.00 0.00 0.0C 0,50 2,5€1 7.,25€-2 0,00 0.00
TOTAL 3.8E1 2,3€E1 3,45€2 2,0€2

*Source terms are based upon GALE Code and not actual releases from the
evaluation of H.8. Robinson Unit 2 to demonstrate conformance to the design
objectives of 1OCFRS0, Appendix [, Table 2-4. These values are only for rou-
tine releases and rot for a complete inventory of gases in an emergency.

lThese values are used to determine the monitor alarm setpoints for the
Plant Vent Gas Monitor (RMS-14).

2'These valyes are used to determine tne monitor alarm setpoint for the
Condenser vacuum Pump Vent Monitor (RMS-15).

3These values are used to determine the monitor alarm setpoint for the
Fuel Handling Basement Exhaust Monitor (RMS-20).
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TABLE 3.1-2
DOSE FACTORS AND CONSTANTS"

*Regulatory Guide 1.109, October 1977, Table 8-1, times (1.0 E6

3-14

Total Whole Bady Total Skin

Dose Factor Dose Facter

(Ky4) (Ly + 1.1 My)

Radionuclide (mren/yr/uC1/m3) txem/yr/uCi/m )
Kr-83m 7.56E-2 2.12€E1
Kr-85m 1.17€3 2.E1E3
Kr-85 1.61E1 1.36E3
Kr-87 5.92€3 1.65€4
Kr-88 1.47€4 1.91E4
Kr-39 1.66E4 2.91E4
Kr-90 1.56E4 2.52E4
Xe-131m 9.15E1 6.48E2
Xe-133m 2.51E2 1.35€3
Xe-133 2.94€2 6.94E2
Xe-135m 3.12€3 4.41€3
Xe-135 1.81E3 3.97€3
Xe-137 1.42E3 1.39€4
Xe-138 8.83E3 1.43E4
Xe-139 0.00 0.00

Ar-41 8.84E3 1.29€4

Rev,
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- COMPLIANCE WITH 10CFR2u (GASEOUS)
333 Noble Gases

The gasecus effluent monitors setpoints are utilized to show <ompliance with
I1CFR20 for noble gases. Howevar, because they are based upon a conservative
mix of radionuclides, the possibility exists that the setpoint: could be ex-
ceeded and yet lOCFR20 limits may actually be met. Therefore, the following
methodolcgy has been provided in the event that if the alarm trip setpoints
are exceeded, a determination may be made as to whether the actual releases
have exceeded LOCFR20.

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 compiiance with LOCFR20.

I K (), 0, + (7D, Q4] < 500 mrem/yr  (3.2-1)

(3.2-2)
L (Ly + L1 M) [(K7Q) Qy, + (X/Q) Q] < 3000 mrem/yr

where:

(X7, E Annual average relative dilution for plant vent
releases at the site boundary, sec/mz.

= from Table A-l1 for ground level reieases.

= From Table A-10 for mixed mode releases only with
upper wind speed of > 9 mph.

(776')e = Annual average relative dilution for condenser
v vacuum pump vent releases at the site boundary,
sec/m3.
= 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
Ci/m3.
Ly - The skin dose factor due to beta emissions for
3

noble gas radionuclide "i," mrem/year per .C . /m~,

M, = The air dose factor due to gamma emissions for
noble gas radionuclide "i," mrad/year per “Ci/m3.

1.1 = The ratio of the tissue to air absorption coeffi-
cients over the energy range of the photon of in-
terest, mrem/mrad (reference NUREG 0133, October

1978).

Qie = The release rate of noble gas radionuclide "i" in
gaseous effluents from the condenser vacuum pump
Veﬂt uc 1 Ilsec.

Qv = The release rate of noble gas radionuclide "i" in

gaseous effluents from the plant vent .Ci/sec.

The determination of 1imiting location for impiementation of 1OCFR20 for noble
gases is a function of the radionuclide mix, release rate, and the meteoro-
logy. 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 eguations for implementaticn of 1OCFR20 is based
upon the maximum long-term annual average (X7Q) in the unrestricted area.
Table 3.2-2 presents the distances from HBR to the nearest 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/G) values for the H8R
release points to the special locations in Table 3.2-2 are presented in Appen-
dix A, A description of their derivation is also provided in this appendix.
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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. [n addition, the maximum site ooundary X/Q
for both the ground level and mixed mode releases occurs at the SSE site boun-
dary. Therefore, the limiting location for implementation of 10CFR2] for
ncble gases is the SSE site boundary.

values for K;, L;, and My, which were used in the determination of the limit-
ing 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 Regulatery Guide 1.109, Revision 1. The values
have been multiplied by 1.0 E6 to convert picocuries to microcuries for use in
Expressions 3.2-1 and 3.2-2.

3.2.2 Radioiodines, Particulates, and Tritium

The dose rate in an unrestricted area resulting from the reiease 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.

Ly Py, L (7 Qg + (7D Oyl = 1500 mrem/yr (2.2-3)
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where:

Release rate of radionuclide "i" from the plant vent,
JC'/S.C.

Release rate of radionuclide "i" from the condenser
vacuum pump vent, .Ci/sec.

Annual average relative dilution for plant vent releases
at the site houndary, sec/n3.

Annual average relative dilution for condenser vacuum
pump vent releases at the site boundary, sec/m3.

The dose parameter for [odine-131, [odine-133, tritium,
and ali 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
uC1/m3. The dose factor is based on the most restric-
tive group (child) and most restrictive organ (thyroig)
at the SITE BOUNDARY (see Table 3.3-18).

In the calculation to show compliance with 10CFR20, only the inhalation is
considered. A description of the methodology used in calculating the Pi
values is presented in Appendix B. Compliance with LOCFR20 is achieved if the
dose rate via inhalation pathway to a child is < 1500 m~em/year.
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TABLE 3.2-1

RELEASES FROM H.B. ROBINSON UNIT NO. 2"
(Ci/yr)

Condenser Vacuum

Plant Vent Pump Vent
[sotope (9,) (Qs) Total
Kr-85n 2.0E0 1.0€0 3.0E0
Kr-85 1.6€2 0.00 1.6E2
Kr-87 1.0ED 0.00 1.0E0
Kr-88 4.0€E0 2.0€0 6.0E0
Xe-131m 1.0E1 0.00 1.0E1
Xe-133m 4.0€EQ 0.00 4.0€C
Xe-133 3.7€2 1.8E1 3.9e2
Xe-135 8.0E0 2.0€0 1.0E1
[-131 3.6E-2 2.3E-2 5.9€-2
[-133 5.4€-2 3.4€-2 9.8€-2
Mn-54 4,7E-3 0.00 4.7€-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 3.4€-4 0.00 3.4E-4
Sr-90 6.3E-5 0.00 6.3E-5
Cs-134 4.7€-3 0.00 4,7€-3
Cs-137 7.8€E-3 0.00 7.8€-3

'Calculations based upon GALE Code and do not reflect actual release data
from the Evaluation Comformance to the Design Objectives of LOCFRS0, Appen-
dix !. These values are only for routine releases and not for a complete in-
ventory of gases in ah emergency.
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TABLE 3.2-2

DISTANCE TO SPECIAL LOCATIONS FOR THE
H.B. RGBINSON PLANT (MILES)

Site MiTk Milk Meat Nearest Nearest

Sector Boundary Cow Goat Animal Resident Garden_
NNE 1.26 - - 1.65 1.3 1.4
NE 1.01 - - 1.16 1.2 1.3
ENE 0.86 - - 2.41 0.9 2.2
3 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 - - 2.32 0.3 0.4
SSW 0.29 - - 2.08 0.3 0.5
SW 0.36 - 2.9 2.27 0.4 0.5
WSW 0.36 - - 2.69 0.4 c.6
- 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 - - 2.93 2.9 2.9

*Milk is not presently used for human consumption.

3-20 Rev.



Page 51 of 164

Radionuclide

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

TABLE 3.2-3

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS"

Tota) Body
Dose Factor
Ky
(mrem/yr
per uCi/m3)
7.56€E-02
1.17E+03
1.61E+01
5.92€+03
1.47E+04
1.66E+04
1.56E+04
3.15e+01
2.51E+02
2.94E+02
3.126+03
1.81E+03
1.42E+03
8.83E+23
8.84E+03

Skin
Dose Factor
Ly
(mrem/yr
per .Ci/m)

.46E+03
. 34E+03
.73E+03
.37E+03
L01E+04
.29E+03
.76E+02
.94E+02
.06E+02
11E+02
.86E+03
.22E+04
. 13E+03
.69E+03

N & = = N W W B N = N WY - e

Gamma Air
Jose Factor
M
(mrad/yr
per ;Ci/m3)
1.93E+01
1.23E+03
1.72E+01
6.17E+03
1.52E+04
1.73E+04
1.63E+04
1.56E+02
3.27E+02
3.53E+02
3.36E+03
1.92E+03
1.51E+03
3.21E+03
9.30E+03

Beta Air
Dose Factor
N
(mrad/yr
per ;C\/m3)
.88E+02
.97E+03
.95E+03
.03E+04
.93E+03
.06E+04
.83E+03
.11E+03
.48E+03
.0SE+03
.39E+02
.46E+03
.27E+04
.75E+03
.28E+02

~n

W B = N N SN N e e

'The listed dose factors are for radionuclides thac may be detected in

gaseous effluents.
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TASLE 3.2-4

Py VALUES FOR AN INFANT FOR THE
H.B. ROBINSON UNIT NO. 2"

[sotope Inhalation Ground Plane Cow Milk Goat Milk
H-3 6.47€2 0.0C 2.38E3 4.86E3
P-32 2.03E6 Q.00 l.60E11 1.93€11
Cr-51 1.28E4 6.67E6 4,73€E8 5.65E5
Mn-54 1.00€E6 1.09€9 3.89€E7 4,.68E6
Fe-59 1.02E6 3.92€8 3.93E8 5.11E6
Co-58 7.77E5 5.29€8 6.06E7 7.28E6
Co-60 3.51E6 4.40€9 2.10€E8 2.52€E7
In-65 6.47E5 6.89€E8 1.90€E10 2.29€9
Rb-86 1.90ES 1.28E7 2.22€10 2.67E9
Sr-29 2.03E6 3.16E4 1.27€10 2.66E10
Sr-90 4.09€E7 0.00 1.21E11 2.55E11
Y-91 2.45E6 1.52E6 5.26E6 6.32E5
Ir-95 1.75€E6 3.48E8 8.28ES 9.95E4
ND-95 4.79E5 1.95€E8 2.06E8 2.48E7
Ru-103 5.52€ES 1.55€E8 1.05E5 1.27€E4
Ru-106 1.16E7 2.99€8 1.44E6 1.73E5
Ag-110m 3.67E6 3.14€9 1.46E10 1.75€E9
Te-127m 1.31E6 1.16E5 1.04E9 1.24E8
Te-129m 1.68E6 2.86E7 1.40€9 1.68E8
Cs-134 7.03E5 2.81E9 6.79€E10 2.04E11
(s-136 1.35ES 2.13E8 §5.76E9 1.73E10
Cs-137 6.12E5 1.15€9 6.02E10 1.81E11
B8a-140 1.60E6 2.94€7 2.41€8 2.89¢€7
Ce-141 5.17E5 1.98E7 1.37€7 1.65E6
Ce-144 9.84E6 5.84€7 1.33€8 1.60E7
[-131 1.48€E7 2.46E7 1.06E12 1.27€12
[-132 1.69€5 1.78E6 1.39€2 1.64E2
[-133 3.56E6 3.54E86 9.80€E9 1.18€E10
[-135 6.96E5 3.67E6 2.27€7 2.68E7

'Units are mrem/yr Ef' uC1/m3 for H-3 and the inhalation pathway and
mrem/yr per uCi/sec per w “ for the food and ground plane pathways.
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3.3

3.3.1

3.3.1.1

COMPLIANCE WITH 10CRFSO (GASEQUS)

Noble Gases

Cumulation of Dose:

8ased upon NUREG 0133, the air dose in the unrestricted area due to noble
gases released in gaseous effluents can be determined by the following equa-

tions:
0, = 3.17 x 107§, M, [ (), Ty, + (F7Q), @y, + (F70), Ty, (3.3-1)
0, = 3.17 x 1078 [ Ny [ (7, Ty, + (F7Q), T, + (7D, T (3.3-2)
where:

The air dose from gamma radiation, mrad.
The air dose from beta radiation, mrad.

The air dose factor due to gamma emissions for each
1dentified noble gas radionuclide "i," mrad/ year per
uCi/m3.

The air dose factor due to beta emissions for each
identified noble gas radionuclide "i," mrad/year per
uCi/m3.

The annval average dilution for areas at or beyond the
unrestricted area boundary for long-term plant vent

_releases (> 500 hrs/year), sec/n3.

From Table A-l for ground level releases.
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- From Table A-10 for mixed mode releases to be used only
with upper wind speeds > 9 mph.
(x/q), = The ailution for areas at or beyond the unrestricted
area boundary for short-term vent releases (< 500
hours/year), sec/m3,
= From Table A-7 for ground level releases.

= From Table A-16 for mixed mode releases.

(X79). = Annual average relative dilution for condenser vacuum

2
pump vent releases at the site boundary, (> 500
hours/year), sec/m3.

s From Table A-1 for ground level releases;

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

Qe = The average release of noble gas radionuclide "i" in
jaseous releases for long-term condenser vacuum pump
vent releases (> 500 hours/year), u.Ci;

Q1v = The average release of noble gas radionuclide "i" in

gaseous effluents for long-term vent releases (> 500
hours/year), uCi;

.17 x 108 = The inverse of the number of seconds in a year
(sec/year)‘l.

At HBR the limiting location is 0.26 miles SSE. Based upon the tables pre-

sented in Appendix A, substitution of the short-term X/Q value into Egquation

3.3-1 yields lower dose value than the long-term X/Q values been used. In

order to be conservative, for purposes of this document conly, long-term annual
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average (X7Q) values will be used. Should the calculated doses exceed 10CFRSO
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 shcrt-term X/Q value for
ground level and mixed mode releases were considered. Since mixed mode re-
leases 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 out the WNW, NW, and NNW sectors.
The values for these sectors were not found to be Timiting such that the maxi-
mum site boundary X/Q for both long-term and short-term ground ievel and mixed
mode releases occurred at the SSE site bourndary. 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 1O0CFRS0 were pre-
sented in Table 3.2-3. These values originate from NUREG 0472, Revision O,
and were taken from Table B8-1 of the NRC Requlatory Guide 1.109, Revision 1.
The values have oeen multiplied by 1.0 E€ to convert from picocuries to micro-
curies.

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

For the calendar quarter:

5 mrad (3.3-3)

o
A

o
A

< 10 mrad (3.3-4)
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For the calendar year:

o
A

< 10 mrad (3.3-9)

o,

IA

20 mrad (3.3-6)

The quarterly limits given above represent one-nalf of the annual design ob-
jectives of Section [I.B.1 of Appendix [ of lOCFRS0. [f any of the Timits of
Equations 3.3-3 through 3.3-6 are exceeded, a special report pursuant to Tech-
nical Specification 6.9.4.a must be filed with the NRC. This report complies
with Section [V.A of Appendix [ of LOCFRSO.

3.3.1.2 Projection of Doses

Doses resulting from the release of gaseous effluents will be projected once
per 31 days. These projoctions will include a safety margin based upon expec-
ted operational conditions which will take into consideration both planned and

unplanned releases.

Projected dose will be calculated as follows:

1 < 31 (DA) + (DB)  \ (3.3-7)

where:
PO = Projected doses in mrem.
DA = Dose accumulated during current quarter in mre.
08 = Projected dose from this release.
TE = 'T1me eiapsed in guarter in days.
TA = Time in quarter in days.
M = Safety margin in mrem.
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[f 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 releasas of radicactive materials.

3.3.2 Radioiodine and Particulates

3.3.2.1 Cumulation of Doses

Section [I.C of Appendix [ of LOCFRSO limits the release of radioiodines and
radioactive materia: in particuiate form from each reactor such that estimated
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. EBased upon
NUREG 0133, the dose to an organ of an individual frem radioiodines, tritium,
and particulates with half-lives > 8 days in gaseous effluents released to
unrestricted areas can be determined by the following equation:

o, =317 x 107 Ry L (T, Oy + (T, Oyl +

(Ria : pi; Riv - Ris) [(O7Q),, Q4 + (O7Q), a4y, + (O7Q) Qyql + {3-3:8)
(RTH + RTB b RTI * RT ) [(76) QTV ) Qry * (—G) QTe ]
where:
D« = Dose to any organ : from radiofodines and particulates,
mrem.

-
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.17

X

10-8

(X79)

v

(X79)

(0/Q)

(0/3)y

(0/Q)

The inverse of the number ~f seconds in a year,
(sec/year)‘l.

Annual average relative concentration for plant vent
releases (> 500 hrs/yr) sec/m3.

From Table A-l for ground level releases.

From Table A-1C for mixed mode releases only to be used
with wind speeds > 9 mph,

Annual average dilution for condenser vacuum pump vent
releases (> 500 hours/yr) sec/m’.

From Tab'e A-1 for ground level releases.

Annual average deposition factor for plant vent releases
(> 500 hrs/yr) m=2,

From Table A-3 for ground level releases.

From Table A-12 for mixed mode releases only to be used
with upper wird speeds > 9 mph.

Relative depc:ition factor for short-term plant vent

releases (< 500 hrs/yr), m™2.

From Table A-9 for ground Tevel releases.

From Table A-18 for mixed mode releases only to bde used
_with upper wind speeds > 9 mph.

Annual average relative deposition factor for condenser

vacuum pump vent releases (> 500 hrs/ yr), m‘z.

From Table A-3 for ground level releases.
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diy

Release of radionuclide "i" in gaseous effluents for
long-term condenser vacuum pump vent rcleases (> 500
hrs/yr), uCi.

Release of radionucliide "i" in gaseous effluents for
long-term piant vent releases (> 500 hrs/yr), uCi.

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

Dose factor for an organ for radionuclide "i" for the

ground plane exposure pathway, mrem/yr per .(i/sec per
-2
m=.

Dose factor for an organ for radionuclide "i" for the
inhalation pathway, mrem/yr per uCi/m3.

Dose factor for an organ for radionucliice "i" for tne
vegetable pathway, mrem/yr per uC1/m'2.

Dose factor for an organ for tritium for the vegetable
pathway, mrem/yr per uC1/q3.

Dose factor for an organ for tritium for the inhalation

pathway, mrem/yr per uC1/m3.

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

_Dose factor for an organ for radfonuclide "i" for the

milk exposure pathway, mrem/yruC1/sec/m2.

Dose factor for an organ for tritium for the milk path-
way, mren/yr/uC1/m3.
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Ry = Dose factor for an crgan for tritium for the meat path-
B way, mrem/yr/uc1/m3.
R’B = Dose factor for an organ for radionuclide "i" for the
2

meat exposure pathway, mrem/yr/.Ci/sec/m",

Qre = Release of tritium in gaseous effluents for long-term
condenser vacuum pump releases (> 500 hrs/ yr), .Ci.

Qry = Release of tritium in gaseous effluents for short-term
plant vent releases (< 500 hrs/yr), uCi.

To show compliance with lOCFRSO, Equation 3.3-8 is eva'uated at the limiting
pathway location. At HBR this location is the vegetabl!e garden 0.3 miles in
the SSE sector. The critical receptor is & child. Substitution of the appro-
priate X/Q and 0/Q values from tables in Appendix A into Equation 3.3 .8 would
yield an equation with the short-term X/Q and 0/Q values being less than the
long-term values. Therefore, for this document, only long-term annual X/Q and
0/Q values (i.e., more conservative values) are used.

The determination of a limiting location for implementaticn of LOCFRSQO for
radioiodines and particulates is a function of:

. Radionuciide mix and isotopic release
Meteorology

Exposure pathway

Receptor's age

H o w N -
. s »

In the determination of the limiting location, the radionucliide mix of radio-
fodines and particulates was based upon the source terms calculated using the
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 contain-

ment 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

3-3C Revy,
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milk, beer and vegetable ingestion, and innalation and ground plane erpo-
sure. An infant was assumed to be present at all milk pathway locations. A
child was assumed to be present at all vegetable garden and beef animal
locations. The ground plane exposure pathway was rot considered a viable
pathway for an infant, Naturally, the inhalation pathway was present
everywhere an individual was present. 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.

For the determination of the limiting location, the highest 0/Q values for the
vegetable garden, cow milk, and goat milk pathways were selected. The thyroid
dose was calculated at each of these locations using the radionuc!ide mix and
releases of Table 3.2-1. 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 0/Q and X/Q
values are used. A description of the derivation of the various X/Q and 0/Q
values is presented in Appendix A,

Short-term and long-term X/Q and 0/Q values for ground level reieases and for
long-term mixed mode releases are provided in taples in Appendix A, They may
be utilized if an additional special location arises different from those
presented in the special 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, and lung organs for the ground plane, inhala-
tion, 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 periad of eight months. A description of the methodology s
presented in Appendix 8.

The following relationship should hold for HBR to shew compliance with HBR
Technical Specification 3.9.5.1.
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For the calendar quarter:

0, < 7.5 mrem (3.3-9)
For the calendar year:

0r < 15 mrem (3.3-10)
The guarterly limits given apbove represent one-half tne annual design objec-
tives of Section [I.C of Appendix [ of LOCFRSQ. [f any of the limits of
Equations 3.3-9 or 3.3-10 are exceeded, a special report pursuant to Technical

Specification 6.9.4.a must be filed with the NRC. This report complies with
Section IV.A of Appendix [ of 1OCFRSO.

3.3.2.2 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:

) . 31(cA) . (0B) _ (3.3-11)

where:
PO - Projected doses in mrem,
DA = Dose accumulated during current quarter in mrem.
08 = Projected dose from this release.
TE = Time elapsed in quarter in “ays.
TA 3 Time in quarter in days.
™ = Safety margin in mrem,

3-32 Rev,
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[f the projected doses exceed 1.0 mrem to any organ when averaged over a
calendar quarter, the ventilation exhaust treatment systam will be operated to

reduce releases of radioactive materials.
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PATHWAY = Ground

Muclide T ,Body
Cr-51 4,66 06
mn-54 1 ,34€ 09
Fe-59 2.7% 08
Co-58 3.79€ 08
Co~60 2,15 0
In-6% 7.49€ 08
<b-86 8,99 06
Sr-89 2,23 04
Y=31 1,08 06
Zr-9% 2,49€ 08
ND-95 | 36E 08
Ru~103 1 09 08
Ru~-106 4,19 08
Ag-110M  3,48E 09
Te-127TM 9,15 04
Te-129%  2,00€ 07
=151 1,72E Q7
(=132 1 ,24E 06
1=133 2,47€ 06
=139 2,56 06
Cs~134 6,82 09
Cs~136 1,49¢ 08
Cs=137 1,03 10
3a-140 2,0% Q7
Ce-14) 1,366 07
Ce-144 5,95 07

R YALUES FOR THE H.B, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Requiatory Guide 1,109)

TABLE 3,3-1

Gl=Tract Bone Liver
4,666 06 4,66E 06 4 ,66E
1346 09 1,34€ 09 1,34E
2,796 08 2,7% 08 2.7%
5,79 08 3,796 08 3,79
2,156 10 2,15 10 2,1%€
7,496 08 7,496 08 7,49
3,996 06 8,99 06 9,99
2,23 04 2,23 04 2,23
1,08€ 06 1,086 06 1,086
2,496 08 2,49 08 2,19
1,166 08 1,368 08 1, 36E
1,09 08 1,096 08 1,09
4,196 08 4,196 08 4,19
3.48€ 09 3,48E 09 3,486
3.5 04 9,15 04 9,15
2,006 07 2,006 ©7 2,006
1,726 07 1,726 07 1,72€
1,20 06 ) ,24€ 06 1,2¢€
2,476 06 2,476 08 2,47€
2,5E 06  2,%6E 06  2.56E
6.82E 09 6,826 09 6,826
1,49€ 08 1,496 08 1,49€
1,035 10 1,03 10 1,03
2,0% 07  2,0% 07 2,0%
1,36E 07 1,3€E 07 1,36€
6.9% 07 6,9% 07 6,9%

R Values n ynits of arem/yr per mcro-Ci,‘-’
Reterence Reguiatory Guide 1,109,

mrem/yr per micro-Ci/sec tor all others,

3-34

838882322 888888888s8888¢8

1
o7

o

Q7

tor

K idney Thyroid
4,686 06 4,56E 06
1,348 09 !,34E 02
2,75 08 2,75E 08
3.79€ 08 3,79€ 08
2,!% 10 2,1% '0
7.,49€ 08  7,49€ 08
8,99€ 06 8,99 06
2,23 04 2,23E 04
1,086 06 !,08E 06
2,49 08  2,45¢€ 08
1,36 08 1 .l6E 08
1,09 08 1,09 08
4,19€ 08 4,19€ 08
J,48E 09  J.48E 09
9.!5€ 04 9,15€ 04
2,008 07 2,00€ 07
1,726 07 1,72 O7
1,246 06 1 ,24E 06
2,47 06 2,47E 06
2,56E 06 2,56E 06
6,826 09 6,82 09
1,49€ 08 ! ,49€ 08
1,03 '0 1,03k '0
2.,0% 07 2,0% 07
1,366 07 !, 36E 07
6,9% 07 6,9% 07
innglarion and tritium, and

Leeg

4 ,66E
1.34E
2,75
3.79€
2,1%€
7,49€
2,99
2,23k
1,08
2.49€
! 36E
! ,09%

4,19€ J

3,48€
9.15%€
2,00
1,726
' 24E
2,47€
2,56
6,82€
1 ,49€
1,036
2,0%€
1,36€
6,95

.o

08
08
0
08

04

& 8

o8
08

04
Q7
Q7

888 %

08
0
a7
7
07

! J69€
1 .2C€
2,34
1,93
8.03€

29
o8
29

o8
Q7
04

o8
08
08

29
03

a7

Scs8388¢%

Qo7

2

N ynits ot m

3
J.V. -
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PATHWAY = Jeget
AGE GROUP = Adu!ir

Nuc| ide

H=3
P-32
Cr=51
Mn-54
Fe-59
Co-58
Co-60
in-69%
Rb-86
Sr-89
Sr-30
Y-91
Ir-9%
ND-95
Ru~103
Ry=-1086
Aq~llm
Te-127™
Te~120M
1=1%1
=132
=133
=139
Cs-134
Cs-136
Ca-'37
8a-140
Cea-141
Ce-144

I Sody

2,25
5.91€
4,60€
5.83€
1,126
6,7'E
3.67€
S.77€
1,03€
2,87¢
! ,64E
1 34E
2.51€
4,19
2,08
2 ,46E
6,23€
6,126
4,7€
6,61€
$.21E
1,126
3.9'€
8,83
1,196
S .94
8.40€
1 48E
! 69

03
o7
04
c?
08
07

- 8888

03
0%
04

Q7

07
o7

o1

S

0

s

82883288

Gl=Tract

2,28¢
1 J2€
| ,16€
9.36E
9.7%
6,07€
3.12€
8,04€
4,36€
| J60E
1.93E
2,76E
1,17€
4,73E
$,53€
| J26E
4,28€
| [68E
1 ,50€
3.04€
2 ,80€
3.30€
1 ,20€

! .88
1,76€
2,648
4,99

03
Q

28888 8¢9

!

o

3 8

o8
o8

3838

07
o1

0s

Q7

c 888

6,706
5,01€
1. 16E
1 ,40€
4,74
1,94
1,138
$.0%
2.,98€
8,07€
$.97€
2.1E
4,0%
4,54
4,19
6.63€
1,286
1,93
3.1%

o}

Nn
Q!

]
o

o

"

Q5

& 8

a7

Q7
o1

04

07

& 3

0%
a7

TABLE 3,3-2
R VALUES FOR THE H.B, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Regquiatory Guide ',!09)

Liver
2,28€
3.51€
0,00€
3.0%5€
2.9%
2.99%
1 J66E
1,286
2,21€
0.00€
0.20€
0.00€
3.71€
7.79%
0.0CE
0,00€
!, 0%
! ,80€
1, 11E
1,15

| J66E
9.07€
1,61E
1.31€
1,32

03
Q7
o
08

Q7

& 88

N
o
0!
0s
04

o
Q7
28

8 8

02

03

88 5

0%
05
Q7

03
Q!
N4
bl
0!
o
o1

o1
o1

0!
03
04
07
o8
Q7

8 88

02

Qs

o7

04

8 2

Thyroid Lung
2,208 03  2.2%
0,006 0! 0,00€
2,7% 04 6,106
0.,00€ 0  0,00€
0,00€ O 8,17€
0,006 0! 0,00€
0,006 01 0,00
0,006 0! 0,006
0,006 Q' 0,00€
0,006 0! 0,008
0,00e 01 0,00€
0,006 0V 0,00€
0,006 0t 0,00€
0,006 0! 0,00€
0,00€ 0 0,008
0,00€ 0! 0,00€
0,006 0V 0,00€
1,28€ 08 0,006
1,02 08 0,006
3,78 '0 0,00
5.,21€ 03 0,00
5.39€ 08 0,006
7,006 06 0,006
0,006 01 1,16€
0,00 01 !,26E
0,00€ 01 1,02€
CLO0E OV 9,226
0,006 01 0,00
0,006 0! 0,006

03

04
01
Q7
bl
o1
o
o1
o
o
o
n
o1

01
Qi
o
0
o1
o1
Q1
o

Q7

04

bl
o1

2,28€
0,00€
0,00€
J.C0€
0.00€
0,00€
0.00€
0.00€
0.00€
7,00€
0.00€
0,00€
0.00€
9,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,0CE
0.00€
0,00€
0,00€
0,00€
0,00€
0,00€
0.00€

03
01
o1
o1
o1
Ll
o1
N
o
01
o1
01
o
o
N
Q1
o 1]
o

o
0
o1
o1
o
2N
o1
o1
o1
o1

5
QR Values " units of wrem/yr per mcro-C.‘/a’ for nAhgilation ang *tritium, Aand 0 units of "
arem/yr per micro=Ci/sec tor all nthers,

Reterance Requiatory Guide .09,
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PATHWAY = Jeget

AGE GROUP = Teen

Nuc | | de T Body

H-3
P-32
Cr-9%1
Mn-54
Fe-959
Co-58
Co-60
In-6%
Rb-86
Sr-89
Sr-90
Y-91
2r-9%
ND-9%
Ry-103
Qu~106
Ag-110M
Ta=127T™
Ta~129M
1«15
1132
=133
=139
Cs~134
Cs-136
Cs=137
Sa-'1%0
Ca~14)
Ce~144

2.6€
5 ,80€
6,1 1E
8,79
I ,60€
9,79
5.57€
8.,68€
1 30€
4,366
2,0%
2,066
1,68€
S, I7€
2.,90€
3,93
9.39€
9,44E
6,79
5,776
4,72¢
1.01€
3,496
7,54€
1,13
4,908
8,888
2,12¢
2.71€

03
Q7
04
Q7
08
Q7

8888

05
05
04
06
Q7
06
07
07
07
o
06
04
»
o8
09
06
04
06

Gl -Tract Bone

2.81€
1 ,47€
1,03€
9 .09€
9,78€
5.85€
3.22€
7 .88€
4,09€
1,81E
2,33
3,19
1,236
4,48¢€
5 .66E
1 ,50€
4,34€
1 98E
1,61
2,13
5,726
2.51E
1 .04E
2,02
1,3%
2,00€
2,12
5.29€
1.,27€

T
R /aiues N units of mrem/v" Der siero=Ci m” tor inhglation and rtritiym, and A units ot m
Reterence Reguiatory Guide

03
]
Q7
08

8888

07

&8 8383858

10

288

”
o1

0%

07

c 888

0.,00€
1,75
0,00€
0.,00€

01

01
o

ol
0!
08
!

88988888 -3¢

o7
o

288

Q7

0s
Q7

Arem/yr DOr MICro-~Li/sec for all others,

TABLE 3.3-3
R VALUES FOR THE H,B, ROBINSON STEAM ELECTRIC PLANT®
(Reterenca Requiatory Guide !',109)

Liver Kidney Thyroid
2,61E 03 2,61E 03 2,61E O3
'.09 08 0,006 O! 0,00 OV
0,00€ O !,34E 04 3,39€ 04
4,438 08 1,326 08 0,00€ O!
4,14 08 0,006 01 0,00€ 01
4,2% 07 0,00 G' 0,00€ Q!
2,476 08 0,00€ OV 0,00€ Q!
1,86E 09 !',19€ 09 0,00 O!
2,76E 08 0Q,00E 0! 2,006 OV
0,006 0! O0O,00€E O' 0,006 OV
0,07 9V 0,00 OV 0,00€ 0!
0,00€E OV 0,006 Ot 0,00 O!
5.5% 0% 7,86E 05 0,00€ 0!
'.0% 05 1,026 0% 0.00€ OV
0,00 0! 2,39 07 0,00 0!
0.,00E 0! 6,026 08 0,00€ 0O}
1,54 07 2,9% 07 0,00€ O!
2,81E 08 3,226 09 1,89€ 08
1,99€ 28 1,796 08 ! 38E 08
1,07E 08 1,85 08 3,14€ 10
1,31€E 02 2,076 02 4,43 O3
3,326 06 S,83E 06 4,64E O8
9,426 04 ) ,49E 05 6,06 06
1,626 10 5,66 09 0,00 OV
1,68 08 9,16 07 0,006 OV
1,41€ 10 4,78€ 09 0,00 Q!
1,69€ 0% 5,726 04 0,006 2!
1,8% 05 8,708 04 0,00 O!
2,09€ 07 1,25€ 07 0,00€ OV

...09.

Lung

2.81E
0.00€
8,72€
0,00€
| +30E
0,00€
9,00€
0.00€

0,00€

Q3
o1
04
o1
o8
o1
o1
a1
o
o
0!

o
0!
o0
o
o1
o1
o
o1
o
o
o1

Qa7

05

o
o1

0.0CE
0.00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0.00€
0,00€
0,C0€
0,00€
0.00€
0,00€
0.00€
0.00€
0,00€

n
-

0!
9
s ]
o
o
o1
N
o
o1
o1
o1
o
o
o1
o1
o1
01
o1
o1
0!
o
o1
o1
o1
o
o1
o
o

2
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PATHWAY

* vaget

AGE GROUP = Child

Muciide  T.Body

He3
P-32
Cr=$1!
Mn-54
Fe=5%
Co-58
Co-60
Zn-65
Rb-86
Sr-a9
Sr-90
=91
Zr-95
ND-95
Ru-103
Ru=~106
Ag-110M
Te=127™
Te-129M
=131
1=132
1=133
=133
Cs-134
Cs~136
Cs~-137
B8a-140
Ce~-141
Ce~144

4,048
1,426
1,16E
1.73€
3.17€
1,926
1,11E
', 70€
2,8'E
1,038
3.49€
4,89
7 . 44E
1,126
5 .86€
9.38e
1 ,87€
2,26€
1 . 55€
8,16€
7.53€
1 .67E
5.54€
5 .40€
1 43E
3.,52¢
1.61€
4,75
6,49€

03

S8

8888888

o o
L Y]

0s

Q7
Q7

8 8

0
o

04

28 8

0
04
06

TABLE 3,3-4
R VALUES FOR THE H,B, ROBINSON STEAM ELECTRIC PLANT®
(Reference Regulartory Guide 1,109)

Gl-Tract Sone Liver
4,046 03 0,006 O1 4,066
1,01E 08 3.67€ 09 1,726
6,15€ 06 0,00€ 01 0,00€
S.44€ 08 0,006 0! 6,49
6.62€ 08 3,93 08  6,36€
3.66E 08 0,006 01 6,27€
2,0% 09 0,006 0!  3,76E
4,816 08 1,03 09 2,74€
2,94 07 0,006 01  4,36E
1,406 09 3.62€ 10 0,006
1,86 10 1,386 12 0,00€
2,446 09 1,838 07 0,006
8,71€ 08 3,806 06 8,3%
2.916 08 3,00E 05 1,57€
3.946 08 1,526 07 0,006
1,176 10 7,52€ 08 0,006
2,786 09 3.46E 07 2,346
1,546 09 1,906 09 5,126
1,22€ 09 9.98€ 08 2,79%
1,23 07 1,43 08 1,44
1,93 02 8,91€ 01 1,646
1,786 06 3,576 06 4,42
8,92 04 6,506 04 1,17E
1,38 08 1.56E 10 2,56¢
7.77€ 06 8,046 07 2,2€
1,506 08 2.49€ 10 2,39€
1,406 08 2,76 08 2,42
I.99€ 08 ©.426 0% 3,206
9.94€ 09 1,226 08 3.81E

values in units 2f mrem/yr per micro=Ci/m

nrem/yr per micro~Ci/sec for all orhers,

3-37

03
08
o1

&8

Q7

& 88

0N
o1
01
05
03
o]
o1
Q7

888

02

0%
10

0
03
03
07

3

Kidney Thyroid
4,04 03 4,04 03
0,006 01 0,00E O
1.76E 04 6,44E 04
1,826 08 0,00€ O!
0.00€E 0! 0,00€ 0!
0.00€ 0! 0,00€ 01
0,006 0! 0,00€ Q!
1,73 09 0,00€ O!
0,006 0! 0,00 O!
0,00€ 0! 0.00E N
0.00€ 01 0.00€ 0!
0.00€ 01 0.00€ 0!
1,206 06 0,0 OV
1,486 05 0,00€ 0!
3,846 07 0,00€ OV
1,026 09 0,00e Of
4,35€ 07 0,00E OV
5,426 09 4,55€ 08
2,93 09 3,22¢ 08
2,36E 08 4,75 10
2,51€ 02 7,60€ 03
7.36E 06 8,2'E 08
1,79€ 0% ' O4E 07
7,938 09 0,00€ 0!
1,186 08 0,00€ Q!
7,786 09 0,00 0!
7,87 04 0,00€ 01
1,40E 05 0,006 0!
2,116 07 0,006 OV

Lung

*.0aF
0,00€
1,186
0.00€
!.84E
0,00€
0.,00€
0.,00€
0.00€
0.00€
0,00€
0.,00€
0.,00€
0.00€
0.,00€
0.00€
0,00€
0.00€
Q. 0E
0.,00€
0,0n€
0.,00€
0.,00€
2.84€
1, 76€
2,80
1 A4E
0.00€
0.00€

03
n
0s
Q1
08
01
0!
o1
o
o1
ol
o1
(]
01
Q1
01
o
o1
01
o1
o
01
o1

07

o} }

o1
o

9,00€

0.00€
0,00€
0,00€
0.00€
0,00€
0,00€
0.00€
0,00€
0,00€
0,00€
0,00€
0,00€
0,00€
0.00€
0.,00€
0,00€
0,00
0.00€
0,00€

03
o
L
ot
bl

0!
o1
01
o
o
o
o1
9
Q1
a1
o
o1

N
o
N
N
ot
o
o
a1
o
o]

for nhalartion and *ri*tium, and in units of ="
Reterence Reqguiatory Guide 1,09,
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SATHWAY = waar
AGE GROUP = aquit

Nuc | ide

H-3
P-32
Cr-51
Mn-54
Fe-59
Co-58
Cw=-60
In-69%
Av-86
Sr-89
Sr-90
Y-91
Ir-9%
ND-95
Rr-103
Ru~106
Ac-110M
Ta-127T"
Te~129M
=15
1=133
1=-13%
Cs-134
Cs-136
Cs=137
Ba-140
Ce~141
Ce~144

Loty

3.27€
1,18E
4,27€
! ,06E
1 43E
2,43
1,03€
3.58E
! 426
5,23E
2,02€
! 80€
2,43E
4,126
2,72
2,19
2, 34E
1 ,00E
1,17€
S.77E

02
08

2888828828

04
03
08
07
08
06
0s
o8
06

1.51€-01
6,07€-17

7.81E
2,14
4,99
1,206
6,46
4,70€

08
07
o8
06
02
04

TABLE 3.3-5
R VALUES FOR THE H.B8, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Reguiatory Guide !,109)

Gi-Tract Bone Liver Xidney Thyroid
3.27€ 02 0,00€ 0! 3,276 02 3,27 02 3,27€ Q2
3,438 08 3,05 09 1.,89€ 08 0,00 O' 0,00€ 0!
1,086 06 0,006 O 0,00 OV 9,426 02 2,56E 03
1,7'€ 07 0,00€ 0! 5,576 06 ! ,66E 06 0,00€ 0!
1,256 09 1.,59¢ 08 3,7% 08 O,00€E O' 0,00€ 0!
2,206 08 0,00€ O ',08€ 07 0,006 0! 0,00€ OV
8,766 08 0,00€ 0! 4,66 07 0,00 O' 0,00€ O!
4,986 08 2,49€ 08 7,91 08 5,29 08 0,00€ O!
6,006 07 0,008 OV 3,046 08 0,006 O' 0,00€ O!
2,92€ 07 1,826 08 O0,00E O O,00E O' 0,00 O!
2,386 08 8,226 09 O0,00E O! O,00E OV 0,00 O!
35,7 €E 08 6,7% 0% 0,006 O! 0,006 0! 0,00€ Of
1,146 09 1,126 06 3,59 05 S.64€ 05 0,00€ O!
4,656 09 1,386 06 7.66E 05 7.58€ 05 0,00€ 0!
7,386 09 6,326 07 0,00C 3! 2,4'E 08 0,00€ O!
1,026 11 1,738 09 0,006 O 3,35 09 0,0C€ O
'1,61€E 09 4,276 06 3.,9% 06 7,76E 06 0,00 O!
2.76E 09 8.22E 08 2,94E 08 3,34 09 2,10E 08
3,73 09 7,406 08 2,76E 08 3,09 09 2,54 08
2,66E 06 7,046 06 1,01 O7 1,738 07 3,.30€E 09
4,466-01 2,8%-01 4,96E-01 8,66E-01 7,29€ O!
1.,86E-16 6,286-17 1 ,64E-16 2,64E-16 1,0BE-14
\.67E 07 4,016 08 9,55 08 3,09 08 0.00€ 0!
3,33 06 7,53 06 2,97€ 07 1,65 07 0,00 OF
1,476 07 S,57€ 08 7.,6iE 08 2,58E 08 0O,00€ Oi
5,776 07 1,83 07 2,306 04 7,826 03 0,00 0!
2,186 07 3,426 03 5,69€ 03 2,65 03 0,00¢ O
2,96€ 08 8,75 09 3.,66E 0% 2,176 05 O,00€ O!

*Q Jalues in units of mrem/yr per mcro—(‘.i/ns

mrem/yr per micro-Ci/sec 'or all oThers,

Lueg

3.27€
0,00€
5.87€
0,00€
1.04€
0,00€
C.00E
0.00€
0,00€
0,00€
0,00€
2,00€
0,00€
0,00€
0.00€
0,00€
0.,00€
0,00€
0.,00€
0.,00€
0.00€
0.00€
1,03€
2,27
8,59
1,326
0,00€
0.00€

02
]}
03
ot

o
o1
o1
o
o1
01
01
o
o
a1
o1
o1
01
o1
0
01

& 8 2

Q7
04
ot
o1

0.,00€
0.00€
0.00€
0.00€
0.00€
0,00€
0.00€
0.00€
0.00€
0,00€
0,0€
0,00€
0.00€
0,00€
0,00€
0,00€
0,00€
0,00€
J,00€

22
o1
N
o
o1
o1
a!
o1
ot
o1
o1
o1
o
o1
o1
o1
o1
o!
o
o1
bl
o1
i
o1
o1
o1
Q1
01

o
tor inhalation and tritium, and n units of "
Retarence Requlatory Guide 1,109,

Rev, 2
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TABLE 3,36
R VALUES FOR THE H.B, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Requlatory Guice ',109)
PATHWAY = Meat
AGE GROUP = Taen

Muciide T.Body Gl-Trsct  Bone Liver Kidney  Thyroid  Lung skin

H-3 1.9% 02 1,9% 02 0,006 O! 1,95 02 1.9% 02 1,9% 02 1.9% 02 1,95 02
P32 9.98€ 07 2,16 08 2,58€ 09 1,606 08 0,00 O1 0,006 01 0,00 01  0,00€ O
Cr-$1 3,426 03 3,75 05 0,006 O! 0,006 01 7,49€ 02 ' 1,90€ 03 4,88€ 03  0,00€ O
Mn-S4 8,436 05 8,726 06 J,00E O! 4,29 06 1,27 06 0,006 O' 0,00€ 0! 0,00 O
Fe-5¢  1,IS€ 08 7,026 08 1,276 08 2,97€ 08 0,006 0! 0,0CE O' 9,36E 07 0,00€ O
Co-58 1,93 07 1,13 08 0,006 O1 8,36E 06 0,00 O! 0,006 O! 0,00 O! 0,00€ O
Co-60  B8,IS€ 07 4,716 08 0,006 O) 3,62 07 0,00€ O1 0,006 O! 0,006 01 0,006 O
n-65 2,85 08 2,57E 08 1,7E 08 6,076 08 3,99€ 08 0,00€ O! 0,006 O 0,006 O!
Rb-86  ',I9%€ 08 3,76E 07 0,006 O1 2,54€ 08 0,00 O1 0,006 O! 0,00€ O' 0,00€ 0!
$r-89 4,406 06 1,83 O7 1,546 08 0,006 O! 0,006 O! 0,00 O! 0,006 0! 0,00€ O
$r-90  1,31E 09 1,49 08 5,326 09 0,006 0! 0,00 OI 0,006 O1 0,00 0! 0,006 O
1-91 1,52 04 2,33 08 5,686 05 0,00€ O! 0,006 O 0,006 O) 0,006 0! 0,00€ 0!
2r-9%  1,9% 0% 6,53 08 8,97€ 05 2,838 03 4,166 05 0,00E O! 0,006 O 0,00€ O
Nb-9% 3,296 03 2,55 09 1,086 06 S.S7E 05 5,79 05 0,00€ O! 0,006 O1  0,00€ O
Ru-103 2,206 07 4,306 09 S,I5€ 07 0,006 O! 1,826 08 0,006 01 0,006 0! 0,006 0!

=

Ru-106 ',84E 08 7,006 1,46E 09 O0,00E O 2,81E 09 0,00€E O' 0,006 O1 0,00€ O
06

Ag-110M  1,86E 8,59 08 3,238 06 3,06E 06 5.83E 06 0,006 O 0,00E O' 0C,00€ OV
le=127M B,25% C7 1,738 09 6,946 08 2,46E 08 2,8'€E 09 1,65 09 0,006 O! 0,00€ Of
Te-129M 9.81E 07 2,33 09 6,206 08 2,30E 08 2,59€ 09 2,00e 08 O0,00€E O 0,00€ O!
1-131 4,406 06 1,626 06 S5.8% 06 8,206 06 !1,41€E O7 2,39€ 09 0,00E OV 0,00E O!

=133 1,23-01 3,066-01 2,39€-01 4,0%-0" 7,106-01! 5,6% O' O0,00€E O' O,00E O!
=139 4,886-17 1,46E-16 S 11E-17 1,326-16 2,08E-16 9,46E-15 0,006 O' 0,00€ O!
Cs-134 3.4PE 08 9,346 06 3,19 08 7,51E 08 2,39€ 08 O,00E OF 9,I1'E Q7 0,00E OI
Cs-136 1,5% 07 1,86E 06 S,87E 06 2,31€E 07 ),26E O7 O,00€E O' 1,98 06 0,00E O!
Cs-137 7,JJ4E 08 8,75 06 4,626 0u 6,15 08 2,09 08 0,006 O1 8,13E O7 0,00€ 0!
8a-140 9,766 05 2,346 07 1,51E 07 1,86E 04 6,2% 03 O0,00E Q1 1,25 04 O,00€ O!
Ce-141 S 426 02 1,3% 07 7,07 03 4,726 03 2,22 03 0,006 O! 0,00E O! 0,006 O!
Ce-144 3,96E O4 1,8% 04 7,376 05 3,0% 0% 1,826 05 0,006 OV 0,00 O1 0,00€ O

-

»
‘Q values n units of mrem/yr per mcro-Ci/nl tor inhalation and tritiym, and in units ot m°

nram/yr per micro-Ci/ssc for ai| athers, Reference Requiatory Guide 1,109,

3-39 Rev, 2
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PATHWAY = Meat
AGE GROUP = Chila

Nuc | ide T .Body

H-3
P-32
Cr-51
Mn-54
Fe-39
Co-58
Co-60
In-65
RAb-86
Sr-89
Sr-90
Y-91
Zr-9%
ND-95
Ru=-1C3
Ru~-106
Ag=110M
Ta=12T™
Ta~120M
=151
=133
1=139
Cs-134
Cs~136
Cs=-137
Ba-140
Ca-14)
e~ 144

2,36€
1.87€
5.33E
1 .30€
1 .82€
2.9%
1,27€
4,35
2.2
8,31€
1,74E
2.87¢
3,126
S.I7E
3.58€
3,438
2,09
1,55
1,81E
6.20€

o
o8
03
0é
o8
07
08
08
08
06
09
04

05
0%

8888 8 9

2,070
7.8. <17

1,9%
! 8CE

1.,20€ C

'.6“
9.86E
7.,42¢€

08
07

TABLE 3.3-7
R YALUES FOR THE H.B, ROBINSOM STEAM ELECTRIC PLANT®
(Reterence Hegula*ory Guide 1,109)

Gl-Tract Bone Liver
2,366 02 0,006 O' 2,36k 02
1,34 08 4,86E 09 2.27E 08
2,83 05 0,006 O 0,00 OV
4,08 06 0.00E Q! 4,36E 06
5,806 08 2,25 08 3,55E 08
$.70E C7 0,00€ Q1 9.76E 06
2,386 08 Q.NOE O' 4,30€ Q7
1,238 08 2,62E 08 6,99 78
2,326 07 0,006 O 3,606 08
1,138 07 2,21E 08 0,00€ O!
9,26 07 6,87E 09 0,00E Q!
1,438 08 ',076 06 2,00 O!
3,656 08 ',59€ 06 3,50 0%
1,346 09 1,86E 06 7,23 05
2,81 09 9,3'€ 07 0,00€ OV
4,27E 10 2,75 09 0,00 OV
4,306 08 5,36E 06 3,62t 06
1,06E 09 1,31E 09 3,52€ 08
1,426 09 1,176 09 3,26E Q8
9.726 05 1,09 C7 1,09 07
2,2'E-Q! 4 ,43E-01 5. 48E-01
1,27€-16 9,2%-17 1 ,66E-16
4,95 06 5,638 08 9,23k 08
9.786 0% ',01E 07 2,78E Q7
S.i0E 06 B8,51E 08 8,15 08
1,426 07 2,80E 07 2,45 04
8,286 06 1,33E 04 6,64E O3

08 1,39€ 06 4,36E 03

1. 14E

Xidney Thyroid

2,36E 02 2,368 02
0,006 0! 0,00€ G!
8.09€ 02 2,96€ 03
1,36E 06 0,00€ 0!
0,006 0! 0,00€ 0!
0,00€ 01 0,00€ OV
0,00€ 01 0.00€ 0!
4,406 08 0,005 )1
0.00€ 01 0.00€ 01
0,006 01 0,006 O!
0.00€ 01 0,00€ Q!
0,006 01 0,00 O!
$.01E 0% 0,00 OV
5,80 05 0,00 Q!
2,34 08 0,00 01
3,71 09 0,00 01
6,746 06 0,00€ OV
3,73 09 3,13E C8
3,438 09 3,77E 08
1,79€ 07 3.61E 09
9,.13E-01 1,026 02
2.9%-16 1,47€-14
2,86 08 0,00€ 0}
1,486 07 0,006 Q1
2,6% 08 0,00€ O
7,976 03 0,00€ Q)
2,91€ 03 0,006 OV
2,41€ 05 0,00€ 01

Lung

2,36€
0,00€
5,408
0.00€
! .O6E
0.00€
0.00€
0.00€
0.00€
0,00€
0.00€
0.00€
0,00€
0.00€
0,00€
0.,00€
2.00€

02
o1
03
o1

a1
o

o1
0!
)]
Q!
o1
ot
o1
o1
ot
01
o
Q!
o1
o1
o8

Q7
Q4
o1
o

3.00€

0.00€
2.00€
2,00€
0.,00€
0,00€
0,.00€
0,00€
0.00€
0.,00€
J.,00€
0,00€
0,00€
0,00€
0.0C€
2.00€
0,00€
0.00€
0,00€
0,00€
0.00€

02
a1
o
a1
0N
o
o1

o
o!
Q1
o1
o
0!
o
o1
01
o
0!
o
o
o
L
o1

0
b
0!

*Q Values n units of mrem/yr per m.cro-c;/a’ for inhaiation and tritium, and n units of @
mrem/yr per micro-Ci/sec for 3l others,

Reterence Regularory Guide 1,109,

5-40
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PATHWAY = Cow Milk
AGE GROUP = Agul!t

Nuc' ide

H=3
P-32
Cr-51
Mn-54
Fe-59
Co-58
Co-60
in-6%
Rb-86
Sr-89
Sr-90
y-91
Ir-9%
ND-9%
Ru-103
Ru~106
Ag-110M
Ta-127™
Ta-120M
=13
=132
|-13%
f=138
Cs-134
Cs-136
Cs-137
Ba-140
Ce~141
ce~44

T.Boty

02
o8
04
05
o7
06
Q7
09
08
o7
09
02
02
04
02
03
07

*Q values in yunits of mrem/yr per mcro-c./ras tor ‘nhalation and fritium, and

TABLE 3,3-8
R VALUES FOR THE H,B, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Regulatory Guide ',109)

Gi-Tract Bone Liver Xidney Thyroid

7,69 02 0,00E-0) 7,69 02 7,69€ 02 7,69€ 02
1 .26E 1,126 '0 6,95 08 0,006-0) 0,00€-Q!
4,36€ 0,00e-0! 0,00€-Q!' 3,82 03 ' ,04E 04
1,576 07 C,00€-0' S5,1'E 06 1,526 06 (©,00E-0!

& 3

1,39€ '8 1,776 07 4,17¢€ 07 O0,00E-0! 0,00E-0!
5.686 07 0,006-Q! 2,80€E 06 O0,00€E-0! 0,00€E-0!
1,91€ 08 0,00E-C!  !,026 07 O,006-0! 0,06-0!
1,926 09 9.59€ 08 3,0% 09 2,04E 09 0O,00E-0F
3.19€ 08 0,006-0! 1,626 09 O,00€-0! 0,00€-0!
1,406 08 3,70E 08 O,006E-0' 0,006-0! 0,00€-0!
8,946 08 3,09 '0 0,00€-0' 0,00€-0! 0,00€E-01
2,81E 06 S5,)1E 03 O,00E-0' 0,00€E-0' 0,00E-0!

5.7€ 05 5,626 02 1,80E 02 2,838 02 0,006-Q!
1,676 08 4,95 04 2,75€ 04 2,726 04 0,00€E-0!
7,14F 04 6,11E 02 0,00E-0' 2 33t 03 0Q,00E-0!
8,176 05 1,26 04 0,00E-01 2,44E 04 0,00€-0!
1,40E 10 3,7'E 07 3,446 Q7 6,76E 07 0,00€-0!
1,13 08 3,37€ 07 1,2'€ 07 1,37E 08 8,62E 06
1,976 08 3,91E G7 1,46E N7 1,638 08 1,34 07
7,326 07 1,946 08 2,77E 08 4,76E 08 9,09 10
5,S1E-02 1,106-01 2,93E-0! 4,67E-0' 1,03k OV
4,138 08 2,646 06 4,59€ 06 B8,01E 06 6,735 08
2,76E 04 9,34E 03 2,45E 04 3,926 04 1 ,61E 06

1,446 08 3,45 09 3.21E 09 2.66E 09 0,00E-0!
7,46E 07 ) ,66€E 08 6,57E 08 3,65 08 0,00€-0!
1,2% 08 4,71E 09 6,446 09 2,19 09 0,00€-0!

3,53 07 1,71€E 07 2,15 04 7,326 03 0,00€-01
7,526 06 2,91 03 1.97€ 03 9,148 02 ©C,00€-0!
7,266 07 2,15 0% 8,97€ 04 5,32€ 04 0,006-0!

arem/yr per micra-Ci/sec for all others, Reterence Reguiatory Juide |,109,

1-41

Ly

7.69€ 02
0.00E-0!
2,30€ 24
0,00€E-01
1,17 O7
0,00€ -0!
0,00€-0!
0,00€-01
0.00€ -0!
0,0CE-0!
0,00€-01
0,00€-0!
0,00€-Q!
0,00€-0!
0.00€E-01
0,00€ -01
0,00€-01
0,00€-01
2,00€-01
0,00€-01
0,00€-0!
0,00€-0!
0,00€-0!
8,82¢€ 08
$.01€ 07
7,27€ 08
1,23 04
0,00E-01
0,.,00€-0!1

?,69€ 02
0.00€E-0!
0,00€-01
0.00€ -1
9.00€ -01
0,00€-0!
0,00E-01
0.00€-01
0,00E-0!
0,00€-01
0.00€-01
0,00E-01
0,00€E-0!
Q,00€-01
0,00E-0!
2.00E-0!
0,00€-0!
0,00€ -01
0,00€ "1
0,00E-0!
0,00€-0!
J,00E-0!1
0,00E-0!
0,00€-01
0,00€-0!
0,00€E-01
0.,00€-01
0,00€ -0!
0,00€-01

-

nuynits of a°

Sev, ¢
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PATHWAY = Cow Milk
ACE GROUP = Teen

Nuc | ide

H-3
P-32
Cr=-%1
Mn-54
Fe-59
Co-58
Co-60
2n-6%
Rp-86
Sr-89
Sr-90
Y=91
2r-9%
ND-95
Ru~103
Ry~-106
Ag-1TOM
Te=12T™
Te~120M
=131
1=132
=133
1=13%
Cs=154
Cs~136
Cs-137
Ba-140
Ce~14)
Co-144

T Sody

1,00€
8.00€
3.02€
1.69€
2,79
1 09
3.88€
2,38€
1.39€
4,59
1,08
2,52
2,13E
2,58€
4,65€
2.93€
3.53€
7.39%
1,136
2,65€

03
08
04
06
Q7
Q7
Q7
29
o9
07
10
02
02
04
02
o3
Q7
06
o7
08

1.83E-0"

2,49
1,58E
6,54€
7,48€
3.96E
1,99
4,09
2,126

06
04
9
08
09
06
02
04

TABLE 3,39

R VALUES FOR THE H.B, ROBINCON STEAM ELECTRIC PLANT®

Gl-Tract

§

1,736
5.08€
1.75€
1,71€
6,50€
2,25
2,16
4,37€
1.91E
1,236
3.85
7.16€
2 ,00€
9.08€
1.11€
1 63E
1 .55
2,69
9.7%
2.,226-Q)
6,196 06
4,74€ 04
1,75 08
8,97 07
1,626 08
4,778 Q7
1,026 07
9.9% 07

28858288388 888888s8 388

(Reference Regulatory Guide 1,109)

0,00€-0!

2 ,06€

10

0.,00€-0!
0,00€-0!

3.10€

Q7

0.“-0'
0,00€-01

1 .‘7E

"

0,00€-0!

! J60€
4,37€
9,40€
9.83€
9,45
1,09
2,32
6,146
6,22
7.1%
3,52

09
10
o3
02
04
03
04
07
07
07
o8

1 ,94E-0!

4,82
! J66E
5.99€
2,83
8,54
3.09€
6,33
3.9%

06
04
9
08
09
07
03
0s

Liver Kidney Thyroid
1,006 03 ',00€E O3 ',00E Q5
1,28 09 0,006-01 0,00€E-0!
0,006-0" 6,638 03 1,68E 04
8,526 06 2,54€ 06 0,00€E-0)
7,238 07 0,006-0' 0,00€-01
4,726 06 0,00E-0! 0,00E-Q!
1,726 0 0,006-01 0,00E-0!
S,M1E09 3,27 09 0,006-0!
2,9% 09 0,00€6-0' 0,00€-01
0,006-01 0,006-0' 0,00E-01!
0.00€E-0' 0,006-0!' 0,00€-0!
0,00E<0! 0,006-01 0,00€E-0!
3,108 02 4,56 02 0,00€e-0!
4,68E 04 4,54 04 0,00€-0!
0,00E-0" 3,83 03 0,00€-0!
0,00E-Q1 4,48E 04 0,00€ Q)
S,81E 07 1,11E 08 0,00€E-0!
2,2'E 07 2,52E 08 ! ,48E 07
2,6% 07 2,99€ 08 2,31 07
4,938 08 B8,38E 08 | ,44E 1
5,09€-01 8,026-01 1., 7T1E Q1
8,186 06 ',43E Q7 ',14€E Q09
4,276 04 6,75€ C° 2,75E 06
1,41E 10 4,48t 09 0,00€-01
1,11E 09 6,07E 08 0,00€-Q!
1,146 10 3,87€ 09 0,00€-Q!1
3.79€ 04 1,28€ 04 Q,00€E-0!
3,56 03 1,686 03 0,00€-01
1,63 0% 9,76 04 0,00€-01

Lung

1,00€ 03
0,00€-0!
4,32€ 04
0.00€-0!
2,28€ 07
Q,00€ -0
0,00€-01
0,00€-
0,00€-01
0,00€ Q!
0.00€-0!
0,00€-01
0,00€-01
0,00€-01
0,00€-01
0.,00€-0
0,00€-01
0,00€ -01
0,00€-0!
0,00€-0!
2,00€-01
0,00€ -0
0,00€-01
1,71€ 09
9.56€ 07
1,50 09
2,5% 04
0,00€-01
0,00€-01

Skin

' ,00€ 03
0,00E-Q!
0,00€-01
0,00€ -Q!
0,00€-Q!
0,00€-0!
2,00€-01
0,00€-Q!
0,00€-0!
0,00€-01
0,00€-01
0,00E-01
0,00€-0!
0,00€-0!
0,00€-0!
0,00€-01
0.00€-01
0.00€-Q!
Q,00€-0!
0,00€-01
0,00€-0!
0,00€-Q!
0.00€-0!
0,00€-0!
0,00€-01
0,00€-0!
0,00€-01
0,00€-01
0,00€-01

2
*] values n units of mrem/vr per s--crc:»-(:i/m3 for (Ahalation ang tritium, and 0 units of m
nrem/yr per micro-Ci/sec ‘or all ofhers,

Reterence Reguiatory Guide 1,109,
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PATHWAY = Cow Mi ik

AGE GROUP = Chiid

H=3
P-32
Cr=5%1
Mn-54
Fe-59
Co-58
Co-60
In-6%

A -86
Sr-89
Sr-%0
Y-91
Zr-9%
ND-95
Ru~-103
Ryu~106
Ag~110M
Te=127™
Ta~129
1=131
1=132
=133
=133
Cs-134
Cs-136
ts-137
Sa-140
Cea-14)
Ca-144

T.Body

1,58€
! J96E
6,17€
3.39€
5.79€
2.2'€
7.90€
4,79
3.6k
1,13€
1,87€
6,2'€
4.47€
S<31E
9.88E
7.14E
7.19€
1,82€
2.74€
4,88€

03

04

Q7

Q7
07

c & 38 8

02
02
04
02
03
o7
o7
07
08

3.89%-01

S, 48€
3,35
4,78€
1,14
2.9'€
4,36
9.73€
S . 20€

06
04
09
s
09
06
02
04

M alues in units of mrem/yr per ’NCPO'C'/"S
nrem/yr per micro-Ci/sec ftor a3l others,

TABLE 3,3-10

R VALUES FOR THE H.B, RUBINSON STEAM ELECTRIC PLANT®

Gl-Tract Bone

1,586 03 0,00€-0!
1,41E 09 5,09 10
3,276 06 0,00€-0!
1,076 07 0Q,00€-0!
1,21E 08 7,18¢ 07
4,206 07 0,00€-0!
1,48 08 0,00€-0!
1,356 09 2,89 09
3.52€ 08 0,00€-0!
1,54E 08  3,97€ Q9
9.95€ 08 7,38E 10
3.09€ 06 2,32 04
5,23 05 2,28€ 03
1,376 08 1,91E 0S5
6,65 04 2,57€ O3
8,906 05 5,72€ 04
1,07€ 10 1,33E 08
1,246 08 1,53E 08
2,15% 08 1,76E 08
7,64 07 B8,54€ 08
9.9%-01  4,60€-0!
$.84C 06 1,17E 07
5.39€ 04 3,93E 04
1,226 08 1 ,38€E 10
6,176 07 6,39 08
1,238 08 2,06 10
3,78 07 7,47 7
8,17t 06 !,31E 04
7.9& 07 9,74 0%

(Reterence “eguiarory Guide ',109)

Liver Kidney yroid
1,586 03 1,58€E 03 ',58€ 05
2,386 09 0.00E-0! 0,00€-0!
0.,00e-0' 9,36 03  3,42€ 04
1,276 07 3,576 06 0O,00€E-01
I,16E 08 0,006-0!' 0,00€-0!
7,2'€ 06 0,006-01 0,00€-0!
2,686 07 0,006-0! 0,00€-0!
7.70E 09 4,8% 09 0,00€-0!
5.47€ 09 0,006-0' 0J,00€-0!
0,006-Q1 0,00€-0' 0,00€-0!
0,006-0' 0,006-01 0,00€-0!
0,006-01 0,00E-0! 0,00€-0!
5,026 02 7,18€ 02 0,00€E-0!
7,426 04 6,98E 04 0,00€-Q!
0,00€-0! &§,47€ 03 0,006-0!
0,00E-0" 7,726 04 0,00€E-0!
9,006 07 1,68€ 08 0,00€-0!
4,138 07 4,37E 08  3,.66E 07
4,926 07 5,18€ G3  5,68E 07
8.59€ 08 1,41E 09 2,84 !
8,4%-01 1,29€ 00 3,32 0)
1,4% 07 2,41€E 07  2,69€ 09
7,076 04 ),08E 05 6,26E 06
2,2%€ 10 7,038 09 0,00€-0!
[,J6E 09 9,36E 08  0,00€-0!
1,976 10 6,426 09 0,00€-0!
6,546 04 2,13E 04 0,00€-0!
6,5% 03 2,87€ 03 0,00€-0)
3,0% 0% 1.69€ 0% 0,00€-0!

Reterence Requlatory Guide ',.'09,

j-43

Lung

1,58 03
0,00€-01
6,25C 04
0.00E-01
3.37€ Q7
0,00€-C1
0.00€-01
0,00€-01
0.,00€-01
0.00€-0!
0,00€-01
0,00€-01
0,00€-01
0,00€-01
0,00€-0!
0,00€-0!
0,00€-01
0,00€-0!
0,00€-01
0.,00€-01
0,00€-0!
0,00€-0!
0.00€-0!
2,526 09
1,40€ 08
2,31€ 09
3.90€ 04
0,00€-01
0,00€-01

1 ,S8E 03
0,00€-0!
9,00€-0!
0.0CE-Q!
Q,00€-01
0,00€-01
2,00 Q!
0,00€-0!
2,00€-0!
0,00€E-0!
0,00€-01
0,00€-01
0,00€ -0!
0,00E-0!
0,00€ -0!
Q,00€-01
0,00€-Q!
0,00€-01
0,00€ -0!
Q,00€-Q!
0,00€-0!
0.00€ -Q1
0.00€-0!
0,00€ -0
0,00€ -0
0,00€-01
0,00€ =01
0,00€-01
0,00€-01

2

tor innalation ang tritium, and (0 units of n

qev, J
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PATHWAY = Cow Milk
AGE GROUP = Infant

H=3
P-32
Cr=51
Mn-54

Sr-8%
Sr-90
Y-91
2r-9%
ND-9%
Ru~103
Ru-106
Ag=1i 10
Ta=127T™
Te~129
=15
=132
=133
1«13%
Cs~-134
Cs~136
Cs=137
da~140
Ce-14)
Ca-144

T.Sody

2,408
4,06E
$.77€
5.37€
9.23€
" J60E
1,29
6,14E
5 .86€
2,17€
2,05
1,16€
7,01
8,48¢
1, 74€
1 ATE
I.I*
3,75
5.57€
9.23€

03

04

Q7
o7

858888

02
04
03
04
08
07
Q7
08

6 ,90€-01

1,05€
5.93€
4,19
1,37€
2,72
7.91€
!.87€
7.82¢

a7
04
09
09
09
06
03
04

"R values in units of mrem/yr oer mu:ro-cim3 tor innalation and tritium, and

TABLE 3.3-11
R YALUES FOR THE H.B, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Regulatory Guide 1.199)

Gl -Tract Bone Li Kidney Thyroid

2,406 03 0,006-0" 2,406 O3 2,40€ 03 2,40¢ 03
1,426 09 1,0% ' 6,76 09 O,00€-0! 0,00€-0!
2.8% 06 0,00e-0' O0,00E-0' !,39E 04 65,38E 04
8,71€ 06 0,00€-0' 2,37E 07 5,25 06 0,00€-0!
1,126 08 1,346 08 2,54 08 O,00€-0' 0,00€-0!
3,59€ 07 0,00€-0! 1,44€ 07 O0,00€-0' 0,00€-0!
1,306 08 0,00€E-0!' 5,47E Q7 0,00€-0!' 0,00€E-0!
1,126 10 3,88E 09 !,33E 10 6,45 09 0,00€E-0!
3,55 08 0,006-0! 1,39€ '0 0,00€-0!" 0,00E-0!
1,55 08 7,5% 09 0,00€-0! O0,00E-Q0! 0,00E-Q!
1,006 09 8,04 '0 0,006-0' 0,006-0! 0,00€-0!
3,126 06 4,36 04 O0,00E-0' O,00E-0' 0,00€-0!

4,926 09 4,0% 03 9,88 02 1,066 G3 0,006-01
1,24€ 08 3,56€E 05 !',47E 0% 1,05 0% 0.00E-0!
6,338 04 5,21€ 03 0,00E-0' 1,08 04 0O,00E-0)
§.,9% 05 ',18€ 0% 0,006-07 1,39€ 05 0,00€-0!
9,326 09 2,46E 08 1,30E 08 2,57 08 0,00€E-0)
1,25 08 3,106 08 1,03 08 7.64E 08 2,94 07
2,166 08 1,026 08 1,246 08 9,05 08 1,39 08
7,49€ 07 1,78E 09 2,106 09 2,4% 09 6,90€ I!
1,57€-00 9,5%-01 1,94 00 2,16E 00 9,09 O!

6,046 08 2,47E 07 3,606 07 4,23E 07 6,55E 09
5,838 04 8,!17E 04 1,63 05 !,81E 05 1,46E 07
1,136 08 2,236 10 4,1% 0 1,07 !0 0,00€-0!
$.,58€ 07 1,29 09 3,676 09 1,46E 09 0,00€-0!
1,206 08 3,286 '0 3,84 10 1,038 '0 0,00€-0!
3.77E 07 1,746 08 1,54 05 3,65 04 0,00€-0!
3,21 06 2,606 04 1,59€ 04 4,906 03 0,00€-0!
8,01€ 07 1,40€E 06 5,7'€ 0% 2,3'E 0% 0,00€-0

nrem/yr per micro-Ci/sec for all others, Reference Requiatory Guide 1,'09,

Lung

2,40€ 03
0,00€-01
1 ,24€ 05
0.00€-01
6,92€ Q7
0.,00€-01
0.00€-01
0.,00€ -0t
0,00€-0!
0.00€-01
0,00€-01
0,00€-01
0.00€-0!
0,00E-0!
0.00€-0!
0,00€ -01
0,00€-Q!
0,00€-0!
0,00€-01
0,00€-~0!
0,00€-0)
0,00€-0!
0,00€-01
4,38€ 09
2,99¢ 28
4,18 09
9,43 04
0,00€-01
0,00€-01

Skin

2,40€ 03
0,00€-01
Q,00€-0!
Q,00€-0!
0,00€-01
G ,00€-0!
0,.00€E-0!
0.00€-01
0.00€-01
0,00E-Q!
0 ,00€ -1
0,00€-Q!
0,00€-0!
0,00E-Q1
0.00E-0!
0.,00€-0!
0,00€-01
0,00E-Q!
0.00€-01
0,00€-01
0.00€-0!
0.,00E-01
0,00€-0!
0.00€-Q!
0,00€ ~01
Q,00€ 01
0.,00€-01
0,00€ -01
0,00€ -01

2

in units ot n

[ev, .
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PATHWAY = Goat Milk

AGE GROUP = Aquit

Nuc | ide

H-3
P-32
Cr=51
Mn-54
Fe-59
Co-58
Co-60
In-65
Rb-86
Sr-89
Sr-90
Y-91
lr-9%
ND-99
Ru-103
Ry-106
Ag-110M
Ta=127"
Te=129M
=15
1=132
-133
1=13%
Cs-134
Cs~136
Cs-137
8a-140
Cea~14!
Ce-144

Loty

1.57€
9.19€
2,08€
1,176
2,08€
7.54€
2,69
1,635
9.0%
5.24E
1,566
i J64F
| J46E
1, 78E
3.16€
1,92
2,4%
4.9
7,43
1.91€

a3
08
03
0%
05
0s
06
08
a7
07
10
o1
o1
03
o1
02
06
0%
0s
08

1,23E-0)

1,686
1.,08€
2,01
1,426
1,27€
1.3%
2,68€
1,.38€

06
04
10
09
10
08
o
03

-

3
Values n units gt Arem/yr per micro=Ci/m

TABLE 3,3-12
R VALUES FOR THE H.B, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Reguiatory Guide !1,!09)

Ci-Tract Bone Liver Kidney Thyroid

',57€ 03 0,006-01 !,57€ 03 1,576 03 1,576 O3
1.51E 09 1,340 10 3,34 08 0,00E-0) 0,006-0!
5,23 05 0,006-0' 0,00E-0' 4,58E 32 1,24€ O3
1.88E 06 0,006-01 6,14 05 1,835 05 0,006-0!
1.81E 06 2,31E05 5,426 05 0,00E-0' 0,006-0!
6,826 06 O0,00E-0! 3,36 05 0,00€-0! 0,006-01
2,29 07 0,00E-01 1,226 05 0,006-0! 0,006-0!
2,31€ 08 1,156 08 3,66 08 2,4% 08 0,006-0!
3,338 07 0.00E-01 1,34E 08 0,006-01 0,006-01
2,93 08 1,838 09 O0.00€-0! 0,006-0! 0,006-0!
1,886 09 6,49€ 10 0,006-0! 0,00€-01 0,00€-0!
3,376 05 6,13 02 0,00€-01 0,00E-01 0,00€-0!
6,8% 04 6,746 O 2,i6E O 3,39 01 0,006-0!
2,0'E 07 5,94 03 3,31E 03 3,276 03 0,00€-0!
8.56E 03 7,33 0! O0,006-0' 2,806 02 0,006-0!
9.81E 04 !',526 02 0,00E-0! 2,93k 03 0,006-01
1,68 09 4,46E 06 4,126 06 B8,1'E 06 0,006-0!
1,36E 07 4,05 06 ',45€ 06 1,64F O7 1,03 06
2,36E 07 4,69 06 1,75 06 1,96€ 07 1,61E 06
8,786 07 2,33 08 3,338 08 5,7'€ 08 !,09 1!
6,61E-02 1,32%-0" 3,526-01 S5.61E-O0V 1,23E O
4,9% 06 3,'7E 06 S5,51E 06 9,61E 06 8,106 08
3,326 04 1,126 04 2,94 04 4.71E Q4 1 ,94E 06

4,31E 08 1,038 '0 2,46E '0 7,976 09 0,00€-0!
2,246 08 4,99€ 78 1,97E Q9 1,106 09 0,00€-0!
3,746 08 1 ,41E 1O 1,93 10 6,56E 09 0,00€-0!

4,256 06 2,086 08 2,586 O3 8,786 02 0,00€-01
9,03 0% 3,49 02 2,366 02 1,106 02 0,006-01
8,716 06 2,586 04 1,086 04 6,39€ 03 0,006-01

wrem/yr per micro-Ci/sec for 3| others, Reterence Regulatory Guide ',109,

1.,57€ 03
0,00€-Q!
2,76E 03
0.00€E-0!
1,51E 05
0,00€-01
0.00€-01
0,00€-0!
0.00€-01
0,00€ -0!
0,20€-~01
0,00€ Q!
0,00€-0!
0,00€ -0!
0,00€ -Q!
0,00€ -0!
0.00€-0!
0,00€-01
0,00€-01
0,00€-0i
0,00€-01
0,00€ -0
0.00€-0!
2.6% 09
1,506 08
2,18 09
1,48 03
0.00€-0!
J,00€ -0

1.,57€ 03
0,00€-01
0,00€-01
0,00€-0!
0.00€ -01
0.00€-0!
0.00€-0!
0.,00€-0!
0,00€-0!
C .00E-Q1
0,00€-0!
0,00€-01
0,00€-01
0.00€-C"
0,00€ -0!
0.00E-0!
0,00€-01
0.,00€-01
0.20€-0!
0,00€-01
0,00€-0!
0,00€-01
0.,00€-0!
0,00€-01
0.,00€-0!
¢ .00€ -01
0,00€-01
0,00€ -0!
0,00€-01

3
for inhalation and tritium, and n units of =

-
qev, 2



Page 76 of 164

PATHWAY = Goat Milk
AGE GROUP = Teen

Nuc | i de T ,Body Gl-Tract Bone Liver Kidney inyroid
H=3 2,046 03 2,04E 03 0,006E-0! 2,04E O3 2,04 03 2,04E O3
P-32 9.60E 08 2,08E 09 2,48 '0 1,53 09 0,00€-0! 0,00€-0)
Cr-351 3,838 03 6,106 05 O,00E-0! O0,00€-0V 7,9% 02 2,026 03
Mn-54 2,038 05 2,106 06 O0,00€E-0' 1,026 06 3,0% 0% 0,00€-0!
Fe-59 3,638 05 2,226 06 4,038 05 9,%0€ 05 0,00€-0' 0,00€-0!
Co-58 1,306 06 7,806 06 O0,006-01 35,66E 05 0,00E-0!' 0,00€-01
Co-60 4,666 06 2,69 07 O0,006-0! 2,076 06 U,00E-0! 0,00€-0Q!
In-63 2,866 08 2,606 08 ',77€ 08 6,138 08 3,93 08 0,006-Q!
Rb-86 1,666 08 5,24 07 0,00E-0" 3,54E 08 0,00€-0! 0,006-0!
Sr-89 9.65% 07 4,01E 08 3,376 09 0,00€-0' O,00€E-0!' 0,00€-0!
Sr-90 2,27€ '0 2,586 09 9,18 10 0,006-0' 0,006~ 0,00E-0!
Y-91 3,026 01 4,626 05 !',13€ 03 O0,006E-0' 0,006-0) 0,00€-0!
ir-9% 2,56E 01 8,59€ 04 1,18 02 3,726 0) 5,47 01 0,00€-0!
ND-95 3,096 03 2,406 07 !,01E 04 5,62E 03 5,45 03 0,00€-0!
Ru~103 5,586 0! 1,09 04 1,306 02 0,00E-01 4,606 02 0,00E-Q!
Ru~106 3,51€ 02 1,34E OC 2,79€ 03 O0,00E-0' 5,386 03 0,00E-0!
Ag-110M 4,246 06 1,96E 09 7,37E 06 6,976 06 1,33 07 0,006-0!
Te=127T™ 2,87€ 05 1,36E 07 7,46E 06 2,65% 06 3,C2E 07 1,77 06
Te=i 29 1,36 06 3,226 07 B8,58E 06 3,19€ 08 3,59 07 2.77E 06
=131 3,186 08 1,I7E 08 4,226 08 S5.9'€E 08 1,026 09 .73 N
=132 2,19€-01 2,66E-01 2,33E-01 6,11E-01 9,62€-01 2,06E Q!
=133 2.99€ 06 7,438 06 5,79 06 9.81E 06 1,726 07 !,37€ 09
=139 1,906 04 5,63 04 1,99€ 04 5,13E 04 3,106 04 3,30E 06
Cs-134 1,96 10 5,26 O8 1,806 10 4,23 '0 )34 10 0,00€-0!
Cs~136 2,2% 09 2,69€ 07 8,50€ 08 1,34€ 09 .82 09 0,00€-0!
Cs~137 1,19 10 4,8% 08 2,3%6E 1C 3,41€ 10 1,I6E 'C 0,00€-0!
8a-140 2,396 0% 5,726 06 3,71€E 06 4,5% 03 1,54 03 0,006-0!
Ce~14) 4.91€ 01 1,226 08 6,406 02 4,27€ 02 2.,0E 02 0,00€-0!
Ca~144 2.5% 03 1,196 O7 4,74 O4 1,96E 04 1,17E 04 0,00€-0)

M Jalues 1 units of mrem/yr per mcro-Ci/q3 for inhalation and t-itium, and

TABLE 3.3~13
R YALIES FOR THE H,B, ROBINSON STEAM ELECTRIC PLANI®
(Reference Requiatory Guide ',109)

nrem/yr per micro-Ci/sec ‘or all others, Reterence Reguiatory Guide !',109,

3-46

Lung

2,04 03
0,00€-01
5.18€ 03
0,00€-Q!
2,96€ 25
0.,00€-01
0,00€-01
0,00€ 0!
0,00€ -Q!
0,00€-21
0.,00€-0!
0,00€-01
0,00€-01
0.00€-01
0,C0E-Q!
0,00€-01
0.00€-01
0,00€-Q!
0,00€-01
0,00€ -01
0,.00€-01
0.00€-0!
0,00€-M
5.13€ 09
2,87 08
4,51 09
3,06€ 03
0,00€-Q1
0,00€-Q1

skin

2,04 03
0,00€-0!
2.00€-0!
Q,00€E-Q!
0,00E-01
0.00€-01
0.00€-0!
0.00€E-01
0,00€-01
0,00€-0!
0,00 <01
0,00€-0!
0,00€-9!
0.00€-01
0,00€-0!
0.00€-0!
0,00€-0!
C.00E-0!
0,00€-0!
0,00€-01
0,00€-01
0.00€-0!
J.00€-01
0,00e-0!
Q,00€-01
0,00€-0!
2.,00€-01
0,00E-01
0,00€-0!

hd

in units At A

3
ev, !
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PATHWAY = Goat Milk

AGE GROUP = Child

Nuc | ide

M3
P-32
Cr=51
Mn-54
Fe-59
Co-58
Co-60
In-63
R0-86
Sr-69
Sr <30
Y=91
2r-9%
ND-95
Ru-'23
Ru~106
Aq-llm
Te-127M
Te~129m
=13
-132
t=133
1=13%
Cs-134
Cs-136
Cs-137
Sa-140
Ce~141
Ce~144

Loty

3.23€
2,33
7,408
4,07€
7.528
2,65
9.48¢
S.74E
4,0¢€
2,38€
3.93€
7,45
5.36E
6,37€
1 ,19€
3,56€
8,63
2,18€
3.28€
5.85€

03
09
03
0s
05

1
o
o
03
02
02
06
06
06
08

o

4,67€-01

5,58
4,01
1,43
3.41€
8,72
5.23€
1,17€
6,24€

6
na
10
09
09
03
02
03

TABLE 3,3-14

R VALUES FOR THE H.B, ROBINSON STEAM ELECTRIC PLANT®

(Reterence Requlatory Guide ',109)

Gl-Tract Bone

3,23 03 0,006-01
1,69 09 6,11€ 10
3,93 05 0,00€6-0"
1,286 06 0,00€-0!
1,576 06  9,34€ 05
5.0% 06  0,006-21
i .,JBE 07 0,00€ =01
1.62€ 08 3,476 08
4,226 07 0,006-0!
3,23 08 8,346 09
2,006 09 1,35 11
.76 05 2,79 03
6,286 04 2.74€ 02
| 6% 07 2,29 04
7.98€ 03 3,09 02
1,076 03 6,868 03
1,28E 09 1.60€ 07
1,496 07 1,84€ G/
2,586 07 2,126 07
9.17€ 07 1,02 09
1,19€ 00 5,52€-01
7.006 06 1.41E 07
6,47€ 04 4,726 04
3,676 08 4,14€ 10
1,85 08 1,92E 09
3,706 08 6,176 10
454 03 8,96E 06
9.81€ 05 1,53 03
9.85€ 06 1.17E 03

Liver Kidney Thyroid
3,238 03 3,23t 03 3,23€E 03
2,86E 09 0,20€-0' 0,00€-9!
0,00E-01 ',126 03 4,11E 03
1,538 06 4,29 05 0,00€-0!
1,51€ 06 0,006-0! 0,00€-0’
8,6% 05 0,00€-0' N,00€-0!
3.21€ 06 0,006-0' 0,00€-0!
9,248 08 5,82 08 0,00€-0!
6,576 08 0,00€-0! 0,00E-Q!
0.,00E-Q! 0©.70€-9' 0,006-0!
0.,00E-Q1 ©C,00€-01 0,00E~2!
0,00E-0! 0,00€-0' 0,00€-0!
6,026 01 8,62€ 0! 0,00E-0!
8.9/€ 03 8,37E 03 0,00€-01
0,006-0! 7,77E 02 0,00€-Q!
0.00€-0' 9,27t 03 0,00E-Q1
\,08E 07 2,0'E 07 0,00€-0!
4,95 06 5,24E Q07  4,40€ 0€
S.91E 06 6,215 07 6,82€ 06
1,038 09 1,69 09 3.41E 11
1,01€ 00 1,55 00 4,71E 0!
1,746 07 2,906 07 3.23E 09
8,49 04 1,30E 05 7,52E 06
6,806 10 2,1'E '0 0,00€-01
$S.27€ 09 2,8'E 09 0,00€-0!
S.91€ 10 1,93 '0 0,00€-0!
7,8% 03 2,56 03 0,00E-0!
7,36E 02  3.4% Q2 0,00€-01
3,666 04 2,038 04 0,00€-0)

Lung

3,23 O3
0,00€-0!
7,50€ 03
0,00€-0!
4,38E 05
0,00€-0!
0.00€-0!
0,00€-0!
0,00€-Q!
0.00€-Q!
0.00€-0!
0.00€-01
0,00€-01
0,00€-Q!
0,00€-01
0.00€-0!
0,00€-01
0,00€-0!
0,00€-01
0,00E-01
0.00€-0!
J,00€-Q!
0,00€-0!
7.56€ 09
4,19€ 08
6.93€ 09
4,68€ 03
0,00€-0!
0,00€-0!

Skin

5,238 03
0,.00€-0!
0,00€-Q!
0.00€-Q1
0,00E-Q!
0.00€-0!
0,00€-Q1
0.,00€-01
0,00€-0!
0,0CE-Q!I
0,00€-01
0,00€-0!
0,00E-01
2,00€-0!
0.00€-Q!
Q,00€ -0
0,00€-01
0,00€ -Q!
0,00€-01
0,00€-01
0.00€-01
0 ,00€ -0!
0,00€-0!
0,00€-01
0,00€-0!
0,00€-0!
0,00€-0!
0,00€E-0!
0,00€-0!

R Vsiues n units Of mrem/yr per mcr'»:;-q:i/n3 tor inhaiation and tritium, 3nd in units Of "
Reference Reguiatory Guide 1,109,

mrem/yr per micro-Ci/sec tor 3l athers,

3-47

av, 2
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PATHWAY = Goat Miik
AGE GROUP = Infanrt

Muc! ide
-3
P-32
Cr=%)
Mn-54
Fe=59

4 ,90€
4,88
1,17€
6.45€

4.31€
1,5%
7.36E
8,23
4,55
4,50

8. 41E
1,02
2.0%
1.77€
1, 43E
4,51E

1,11

8,28 -01

" W27E
7.11E
| J26E
4,11E
8,17€
9+ 50€
2.0
9.5%

07
bl

38

0%
02
03

*Q values in units of mrem/yr per mcro-Cwn’ for nhalation ang tritium, and

TABLE 3.3-15
R VALUES FOR THE H.B, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Regulatory Guice !,108)

Gl-Tract Bone Liver Kidney Thyroid

4,9% 03 0,006-0' 4,206 03 4,90E 03 4,90 03
1,706 09 1,26E 1! 7,40E 09 0,00€-0! 0Q,00€-Q!
3,426 05 O0,00€E-0!' 0,00€6-01 !',67€E 03 7,85 03

1,046 06 0,00E-0! 2,34 06 6,30E 05 0,00€-0!
1,45 06 1,748 06 3,04 06 O,00E-0' 0.00E-Q}
4,3'E 06 O0,00E-Q! ',73E 06 0,00€-0! 0,00€-D!

1,566 07 O0,00E-0! 6,56 06 0,006E-0! 0,00€E-0!
1,3 09 4,666 08 ',60E 09 7,74 08 0Q,00€-0!
4,26E 07 O0,00E-0! 1,676 09 0,00£-0' 0,00€-0!
1,59 10 O0,00E-0" 0,00E-Q! 0,00€-0!
1,69 11 0,00E-0" 0,00E-0! 0,00€-0!
3,75 05 5,23k 035 0,006E-Q! 0,00E-0! 0.00€-0!
5.90E 04 4,8% 02 ',19€ 02 !,28€ 02 0,00€-0!
1,486 07 4,276 04 ! ,76E 04 1 ,26E O4 0,00€-Q!
7.60E 03 6,2% 02 0,00€-01 !,306 03 0,00€-0!
1,07 0% 1,41E 04 O, 0LE-01 1,67 04 0,00€-0!
1,126 09 2,95 07 2,16E 07 3,08 07 0,00€-0!
1,506 07 3,72 O7 1,238 07 9,166 07 1,08€ Q7

3 8

2.59€ 07 4,346 07 1,49€ 07 1,09 08 !,67E Q7
8,99 07 2,146 09 2,526 09 2,94E 09 9,28E !
1,886 00 1,1% 00 2,338 00 2,59€ 00 ,09€ 02
7.31€ 06 2,976 07 4,326 07 5,08€ 07 7,86E 09
7.066 04 9,81E 04 !,9% 0% 2,17E 05 ,7% 07
3,386 O 6,686 '0 1,29 11 3,21 10 0,006-0!
1,676 08 3,7% 09 1,106 10 4,39€ 0% °,00€-0!
3,61E 08 9,8% 10 1,1% 11 3,106 10 0,00€-0!
4,53 06 1,84E 07 1,84E O4 4,38€ 03 0,00€-0!

9.8% 0% 3,13 03 1,9'E 03 5,88 02 0,00€-0!
9.6 08 1,67E 0% 6,86E 04 2,77 04 0.00E-0)

nrem/yr per micro-Ci/sec tor all cthers, Reference Requiarory Guide 1,109,

j-48

Lung

4,90 23
0.00E-0!
1 ,4G€ 04
0,00€E-0!
3.00€ 05
0,00€-01
0.00€E-Q1
0.,00€-01
0.00€-0!
0.00€-0!
0,00€ -0
0.,00€-0!
0.00E -1
0,00€-Q!
0,00E -0
0,00€-01
0.,00€-01
0,00€-0!
0,00€-01
0,00€E-Q!
0,00€-01
J,00€ -01
0,00E-Q!
1,31 10
8,98E 08
1,25 10
'L13E 04
0,006-01
0,00€-01

skin
1,308 03
0.00E-0!
0,00€E -3
0.00€-0!
0.00€-Q1
0.00€-Q!
2.00€-01
0.00€-0!
0,00€-01
0,00€-0!
0,00€~01
0,00€-0!
0,00€-0!
0,00E-901
0,00€-0!
0,00€ -0
0,.00€-01
0,00€-Q1
0,00€-0!
0,00€-0!
0,00€-01
0.00€-Q!
0,00€-01
0,00€-0!
0,00€ -0
0.,00E-01
0,00€-01
0,00€-01
0,00€-01

2

AN yni ts Ot W

“ev,

‘
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PATHWAY

AGE GROUP = Zquirt

H=3
P-32
Cr-%1
un-54
Fe-59
Co-58
Co-60
In-65
Ab-86
Sr-89
Sr-90
v-91
ir-9%
ND-95%
Ru~103
Ru-106
Ag-110M
Te=12/M
Ta-129
=13
1-132
i=i33
=138
Cs~134
Cs=136
Cs~137
8a-140
Ce~14)
Ce-144

= Inhai

Loty

1, 26€
5 .00€
9.9%
6.29€
| OSE
2,07€
! . 48E
4,65
5.89€
8.71€
6,09
1, 28E
2,32
4,206
6,.57€
8.71€
5.94€
1,57€
1,58€
2.0%€
| 16
4,5
2,56€
7.27€
1,106
4,276
2.56€
1,936
!, 84E

03
N4
o
03
04
03
04
04
04
03
06
04
04
03
02
03
03
03
03
04
03
03
03
03
09
03
03
03
03

Q

TABLE 3.3-16
R VALUES FOR THE H,B, ROBINSON STEAM ELECTRIC PLANT®
(Reterence Requlatory Guide !'.,'09)

Gi-Tract  Gone  Liver  Kidney  Myroid

1,26E 03 0,006-0!' !',26E 03 1,266 O3 1,26€ O3
8,63E 04 1,326 06 7,706 04 0,00E-0!' 0Q,00€-0!
3,326 03 0,00E-0' 0,006-0' 2,28 0! 5,94 0!
7,726 04 OQ,00E-J0¢ 3,95 04 9,83k 03 0,006-0!
1,886 05 ',17E 04 2,77E 04 0,006-0! 0,006-0!
',06E 05 0,00€E-0' ',58€ 03 0,00E-0! 0,00€-0!
2,84€ 05 O0,006-01 1,15 04 O0,00E-0' 0,00€-0!
S.34E 04 3,246 04 1,038 05 6,89 04 0,00€-0!
i,66E 04 O0,00E-0! 1,35 05 0,006-Q1 0,006-0!
3.,49€ 05 3,04 05 0,006E-0! 9J,00€E-01 0,00€-0!
7,2'E 05 9,3'E 07 0,006-0! 0,006-0! 0,00€-01
3,848 05 4,628 0% 0,006-0! O0,006-0! 0,00€-0!
1,506 05 1,07E OS5 3,44 04 S.41E 04 0,00€-0!
1,046 05 1,41E Q4 7,806 03 7,726 03 0,00E-0!
1,106 05 1,53 03 0,006-0! 5,82¢ 0% 0,00€-01
9.11E 05 6,906 04 0,006-Q! 1,338 05 0,00€-0!
3,026 05 1,086 04 9,99€ 03 1,97€ 04 0,00€-0!
1,49€ 05 1,26E 04 5,76E O3 4,57€E 04  3,28€ 03
3,838 0% 9,75 03 4,67E 03 3,65 04 3,44€ O3
6,27€ 03 2,526 04 3,57E 04 6,126 04 1,19€ Q7
4,06 02 ',!6E O3 3,2% 03 S,18E 03 ),14€ 05
8,876 03 8,63t O3 '.,48E 04 2,58€ 04 2,15E 06
$.,246 03 2,68E O3 6,97E 03 ',11E 04 4,47€E OS5

1,046 04 3,726 05 8,476 05 2,87 05 0,00€-01
1,176 04 3,906 O4 ) ,46E 05 8,55 04 0,00€-0!
8,39€ 03 4,78€ 05 6,206 05 2,22€ 05 0O,00€-0!
2,186 0% 3,30E 04 4,90€ O) 1,67E 0! 0,00€-0!
1,206 05 1,99€ 04 1,35 04 6,2% 03 0,00€-0!
8,15 05 3,43 06 ',43E 06 8,47E 05 0,00€-01

Lyeg

1.2

03

0.CoE-D!

1, 77€
5.04€
5,04
9.35€
4,63
9.59%
1, 16€

Je
bl
26
03

06
0s
0s
06
06
0s
06

0,00€-01
0.00€-0!
0,00€-01
0,00€-0!

9.7%
!,20€
7.51€
1,27€
3.61E
7.76€

values in units of mrem/yr per mcro-(‘.w-S for inhalation and *ritium, and
arem/yr per micro-Ci/sec tor ail orthers, Reference Regulatory Guide 1,109,

1-49

04
04
04
06
0s
26

Skin
1,26 03
0,00€-0!
0,00€-01
2.00E -0!
0.,00€-0!
0,00€-Q1
0.00€-01
0,00€-2!
0,00€-0)
0,00€-01
0,00€-0!
0,00€-0!
0,.00€-01
0,00€-0!
0,00€-01
0,00€-0!
0,00€-0!
0,00€-Q!
0,00€-01
0,00€-0!
0,00€-Q!
0.00€-0!
0.00€-0!
0.0CE-0!
0.00€-0!
0,00€-01
0,00€-0!
0,00€-01
0,00€-0!

2

N yn 'ty of m

Jev,
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PATHWAY = (nhal
AGE GROUP = Teen

Nuc | i de

H=-3
P-32
Cr-91
Mn-54
Fe-359
Co-58
Co~60
In-65

Sr-89
Sr-90
Y-91
2r-9%
ND-9%
Ru~103
Q~106
Ag-llOl
Ta=127™
Ta=129™
=13
1=132
1=13)
=138
Cs~134
Cs=136
Cs=137
Ha-140
Ca-141
Ca~144

Loty

1,27€
7,156
1. 35E
8,39€
1JA3E
2,17€
1 .98€
6,23€
8,3%
1,29
6,67€
1,776
3.15€
5 .66E
8,95€
1,24€
7.98€
2,18€
2,24€
2,64€
1,57€
6.21€
3,48€
5. 486
1,37€
1.11E
3.91€
2,16
2,62€

03
04
02
03
04
03
04
04
04
04
06
04
04
03
02
04
03
23
03
04
03
03
03
0%
03
0%
03
03
0%

QA Values 0 units of Arem/yr per mcra-c;/.’ tor inhala* 0N and tritium, ang

TABLE 3.3-17
R VALUES FOR THE W B, ROBINSON STEAM ELECTRIC PLANT®
(Reference Rey. atory Guide !',109)

Gl-Tract Bone Liver Xidney Thyroid

1,278 03 0,00E-0' 1,276 O3 ',27€ 03 1,27€ O3
9,276 04 1,89€ 06 1,09 0% O0,00€-0! 0,00€~0!
3,006 03 0,00€-0' 0,00€-0! 3,076 Q' 7,49€ 0!
6,676 04 O0,00E-0! 5,106 04 1,27 04 0,00€-0!
1,786 05 1,59€ 04 3,69€ N4 0,00E-0! 0,00€-0!
9.51€ 04 0,006-0! 2,07€ 03 0,00€-0' 0,00€-1!
2,59€ 05 0,006-0" 1,51E 04 0,006-0! 0,00€-0!
4,66E 04 3,8% 04 1,338 05 9,63E 04 O,00€-0!
1,776 04 0Q,006-Q! 1,90€ 0% 0,00€-0! 0,00€-0!
3,71€ 0% 4,34 05 0,006-0! 0,006~ 0,00€-0!
7,646 05 1,086 08 O,006-0' 0,00€-0' 0,00€-0!
4,086 09 6,60€E 05 O,00€E-0' 0,006-01 0,00€-0!
1,49€ 0% 1,45 05 4,58E 04 6,73E 04 0,00€-0!
9,676 04 1,85 04 1,03 04 9,99 03 0,00€-0!
1,09€ 05 2,10E 03 O0,006-0) 7,426 03 0O,00€-0!
9.59€ 0% 9.83E 04 O,00€E-0' !.90E 05 0,00€-0!
2,726 05 1,38€ 04 1, 31E 04 2,50E 04 0,00€-0!
1,59€ 05 1,806 04 8,I% 03 6,53E 04 4,38 O3
4,046 05 1,396 04 6,57 03 5,I18E 04 4,57E O3
6,48E 03 3,54 04 4,90 04 8,396 04 |46 07
1,27€ 03  1,99€ 03 4,376 03 6,916 03 1,51E 09
1,038 04 1,21E 04 2,05 04 3,59 04 2,92€ 06
6,948 03 3,696 03 9,438 03 1,49 04 6,20€ 05
9.,7%€ 03 S 02 0% 1,13 06 3,7% 05 0,006-0!
1,096 04 5,146 04 1,93 0% 1,106 03 0,00€-0)
B,48E O3 6,696 05 B, 476 0% 3.74E 0% 0,00€-0!
2,286 0% 5,46E 04 6,696 O' 2,28k OV 0,00€-0!
1,266 0% 2,84 04 1,89 O4 5,87E 03 0,006-0!
8,63 09 4,886 06 2,02 06 1,21E 06 0,006~

arem/yr 08r Micro-Ci/sec for all athers, Reterence Reqguiatory Guide |,109,

Lyeg

1,27€ 03
0,00€ -0!
2,09 04
1,98E 06
1,53€ 06
1,34€ 06
8.71€ 06
| L 24 06
0,00€ -Q!
2,41E 06
1 6% 07
2.,93E 06
2,68€ 06
7,50€ 0%
7,826 05
1,81€ 07
6,74€ 08
1 L65E 06
1,97€ O
0,006 0!
0,00€ <01
0,006 -0!
0,00€ 0!
1,46€ 0%
1 ,J7E 04
1,21€ 0%
2,03 06
6,13 0%
1,33 07

P,
nounits oF W

1.27€ 03
0,00€-0"
0,20€ -0!
0,00€ -
0,00€-0!
Q,00€-01
0.00€-0!
0.00E-01
0,00€-0!
2,00€-01
0,00€-01
0,00€-Q!
0,20€-01
0.00€ -0!
0,00€ -0!
0,00€ -0!
Q,00€ -0
0,00€ -0
0,00€ -01
0,00€-0!
0,00€ -0!
2.00€-0!
0,00€-Q1
0,00€ -Q!
0,00€ -0!
Q,00€ 01
0,00€-01
0,206 -0!
0,00 -0

-

ey, .
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R VALUES FOR THE H.B, ROP!NSON STEAM ELECTRIC PLANT®

|
|
TABLE 3.3-18
(Reference Reguiatory Guide ',109) l

PATHEAY = Inhal
AGE GROUP = Child

weiide  Tody Gicfrsct Gome  Liver  Kidney [Myrod  Luag  Skin

H=3 1,203 1,122 05 O0,006-01 !',126 03 1,/ 03 ', 12603 ',12603 1,12 Q3
P-32 9.866 04 4,2'E 04 2,606 06 !,'4E 0% O0,00€-0! 0,00€-0' 0,00€-0! 0,00€-Q!
Cr=% 1,546 02 1,086 03 O0,006<4! O0,00E-01 2,43 O' 9,53 O 1,70€E 04 0O,00F-D)
Mn -54 9,506 03 2,29€ 04 0,006-0' 4,296 G4 1,006 04 O,00€-0! !, 57E 06 O,00E-Q!
Fa-59 1,676 04 ~,06E 04 2,07€ 04 3,34E 04 0,00€-0! 0,00€-Q1 1,27E 06 O.00E-Q!
Co-58 3,166 03 3,436 04 O0,006-0) 1,77 03 0,00€-0! 0,00€-0!' 1,I0E 06 0O,00€-0!
Co-60 2,266 04 9,61E 04 0,006-0! 1,31E 04 0,006-0! O0,00€-Q' 7,06 06 0,00E-0!
In-6% 7,028 04 1,636 04 4.2% 04 I,I3E 0% 7,136 04 O0,006-0! 9,94€ 05 0,00€-Q!
Ab-86 1,146 0% 7,98 03 0,00€-0! ' ,98€ 0% 0,00€-0' 0,006-G! 0,00€-0! 0,00€-0!
5r-89 1,J26 04 1,676 0% 5,99 09 O0,006-0! 0,006-0! 0,006-0' 2,1% 06 0,00E-Q!
Sr+-90 6,43 06 3,438 0% 1,016 08 O0,006-0'" 0,006-0! O0,006-01 1,47 07 0,00€-0!
191 2,43 04 1,84 0% 9,I36 05 O0,006-0! 0,006-0! 0,00€-0' 2,62 06 0,00E-Q!
2r-3% 5,696 04 6,106 04 |, 906 09 4,17E 04 %,9% 04 0,00€-0) 2,23E 06 0,00€-0!
NB-99 6,546 03 3,696 04 2,3% 04 9,166 73 9,61 03 O0,006-0) 4,13E 0% 0.00€-0!
Ru~103 1,076 03 4,476 04 2,79€ 03 O,006-0' 7,026 03 0,00€-0! 6,61E 0% 0.00E-0!
Ru~106 1,696 04 4,29€ 0% 1,366 0% O0,006-01 1,84 0% C,00E-0) ! ,43E 07 0,00€-0!

Ag=110M 9,13 03 1,006 0% 1,686 04 !,14E 04 2,126 04 O,00E-01 5,47E 06 0,00€-0!
Ta=127M S,01E 03 7,136 04 2,406 04 9,53 03 6,3% 04 6,066 03 | ,48E 05 0.00€-0!
Ta=129M Y08 03 1,816 0% 1,92 04 6,84E O3 5,02 04 6,326 03 1,76E 06 0,00€-0!

1=151 2,726 04 2,846 03 4,806 04 4,80 04 7,876 04 1,626 07 0,006-0' 0,00€-0!
=132 |,87€ 03 3,206 03 2,116 03 4,06E 03 6,246 03 1,93 09 0,006-0! 0,006-0!
14133 7.686 03 S.47E 03 1,66E 04 2,03 04 3,37E 04 3,84€ 06 0,006-01 0,00€-0!
=139 4,146 03 4,438 03 4,916 03 8,726 03 ', J4E 04 7,90E 0% 0,006-01  0,00€-0
Cs~134 2,206 0% 3,846 03 4,506 05 1,01E 06 3,306 0% O0,00€-01 1,2'€ 05 0,00€-0
Cs=136 1,166 09 4,176 03 6,%0€ 04 ',71E 0% 9,53 04 O,00€-0) | ,4% 04 0,00€-0!

fs=137 1,206 09 3,606 03 9,0% 0% 9,246 0% 2,82f 05 0,00€-0) 1,04€ 05 0,00€-0
Ba~140 432 0% 1,028 09 7,396 04 6,476 01 2,10E OV 0,006-0' 1,74 06 0,00€-0!
Ca=141 2.800F 0%  9.6% 04 3,926 04 1 ,9% 04 8,93 03 O,00€-Q1 5,43 0% 0,00€-0
Ca-144 Y606 09 3,888 0% 6,766 08 2,1'E 08 I,I7E 06 0,006-01 1,19 07 0,00€-0

"
R VAIues N units of Arem/yr per QlcrooC-m’ far ARBIATION And tritium, 3N in units af a"
Arem/yr 08F Micro<Ci/sec for Al athers, Reterence Requiatory Guide 1,109,

§=51
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PATHWAY = inhal
AGE GROUP = intant

Wwelide  I.Body
H-3 6,46€ 02
P-32 7,73 04
Cr-5! 8,93 O
Mn-54 4,98 0%
Fa-59 9.,46€ 03
Co~58 ' .82 03
Co-60 1,18€ 04
In-6% J.10E 04
v-86 8,81E 04
Sr-a9 1,14 04
Sr-90 2,59€ 06
-9 1,57€ 04
r-9% 2,036 04
ND-99 3,77€ 03
Au~103 6,78 02
A-106 1,09 04
Agel10m 1,99€ 03
Ta=12T" 2,07€ 03
Ta~129% 2,228 03
=13 1.96E 04
1=132 ' ,26€ 03
=133 $.59¢ 03
=139 2,77€ 03
Cs=134 7, 44E 0A
Cs=136 5,286 04
Cs=137 4,54€ 04
3a-140 2,89€ 03
Ca=141 1.99€ 03
Ca~144 1,766 0%
)

Values (N units of mrem/yr per micro=Ci/m

TABLE 3,319
R VALUES FOR THE H.B8, ROBINSON STEAM ELECTRIC PLANT®
(Reterance Requiatory Guide ','09)

Gi-fract  Bone  Liver  Kidney  Ihyroid

6,46E 02 O0,00E-0! 6,46E 02 65,46E 02 6,16E 02
1.,61€E 04 2,038 06 ',126 0% 0,00€-0! 0,00€-0!
.56 02 O0,006-Q1 O,00E-0" 1,326 91 5,7% OV
7,05 03 0,00€-0! 2,538 04 4.98€ 03 0,00€-0!
2,47€ 04 1,35 04 2,35 04 O0,00E-0) O,00€-0!
1,11E 04 0,006-0' !,226 03 O0,006-0! 0O,00€-0!
J.19€ 04 0,006-0) 8,01E 03 O.00€-0! 0,00E-0!
S.13E 04 1,93 04 6,29 04 3,24 04 0,00€-01
5,03 03 0,00€-0' ',90€ 0% 0,00E-0' 0,00€-Q!
6,39€ 04 3,97€ 0% O0,006-0' 0,006-01 0,00€-0!
1,316 0% 4,086 07 O0,00€-0' 0,006-01 0,00€-0!
7,02¢ 04 5.87E 05 0,006-2" 0,006-0' 0,00€-0!
2,ITE 04 1,1% 0% 2,78 04 3,106 04 0,00E-0!
1,27€E 04 ', 57E 04 6,426 03 4,7'E 03 0,00€-0Q!
1,61E 04 2,01E 03 O0,00E-0! 4,248 03 0,00E-0!

1,646 0% B,67€ 04 0,006-0' 1,06 05 0,00E-0!
1,306 04 9,976 03 7,2'€ 03 1,09 04 0,00€-0!
2,73 04 1 ,66E 04 6,896 03 3,75 04 4 ,36E 03
6,89€ 04 |,41E 04 6,086 03 3,17E 04 5,47E O3
1,08 03 3,79€ 04 4,438 04 5,17E 04  1,38E O7

1,906 03 ',69€ 03 3,54 03 3,94E 03 ! .69 09
2,19 03 1,326 04 1,926 04 2,24E 04  3,5%E 06

1,83 03 3,866 O3 7,59 03 9,46E 03 6,9% 0%
1,33 03 3,96€ 0% 7,02 0% 1,906 0% 0,006-0
1,43 03 4,826 04 1,346 0% 5,63E 04 0,006-01
1,33 03 9,486 0% 6,11E 0% 1,726 05 0,00€-0!
1.0 04 5,596 04  5,99€ 01 1,34E 0'  0,00€-0)
2,1% 04 2,776 04 1 ,56E 04 3,246 03  0,00€-0!
1,486 03 3,19 06 1,216 06 5,376 05 0,00€-01

3

Aram/yr per Micro-Ci/sec tor all athers, Reterance Reguiatory Guids 1,109,

Lyeg

6,46E 02
0,00€-01
! J28E 04
9.98€ 05
1,01E 06
7,76€ 0%
4,50 06
6,46E 0%
0,00€-ui
2,02E 06
1,126 07
2,45 06
1,7% 06
4,78€ 05
S.51E 0%
1,19 07
3,66E 06
1,31 06
| J68E 06
0,00€-01
0,00€-01
0.00E -0!
0,00€-Q!
7.9% 04
1,17 04
7,126 04
1,59€ 06
$.16€ 09
9.83€ 06

Skin
6,46€ 02
0.,00€-0!
0,00€ -0!
0,00E-Q!
0.00€-01
0,00E-0!
0,00€-01
0,00€-0!
0.,00€ -01
0,00€-01
0,00€-01
0,00€-0!
0,00€-9!
Q,00€-0!
0,00€ -0
0,00€-01
0,00€ -0
0,00€-0!
0,00E-Q1
0,00€-0!
0,00€-0!
0,00€-01
0,00€ -01
0,00€-0!
0.00€-0!
0,00€-01 -
0.00€-0!
0,00€-0!
0,00€ -01

-
for IANBIATION and tritium, And N units ot "

Rev,
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TABLE 3.4-1
INGESTION DOSE R FACTORS
GRASS-COW-MI LK PATHWAY (INFANT)
(Reterence NUREG 0133)

Nuc| ide Bone Liver T, Body Thyroid Kidney Lung Gl-LL!
H=3 NO 2,38€3 2,383 2,38€3 2,38€3 2,38€3 2,38€3
Cr-5i NO NO 1.61ES 1,055 2,30€4 2,05€$ 4,716
Mn-54 NO 3.89€7 8,83E6 NO 8,63E6 NO 1 A3E7
Fe=55 1.,35€8 8,7267 2.33€7 NO ~NO 4,267 1 I1E?
Fe=39 2,26E8 3,948 1,35€8 NO NO 1,17€8 | ,38E9
Co-958 NO 2,437 6,06€E7 NO NO NO 6,05€7
Co-60 NO 8,81€7 2,08€8 NO NO NO 2,10€8
Ni-63 3,49€10 2,16E9 1,21€9 NO NO ND 1 ,07€8
In-65 5.55€9 1.,90€10 8,78€9 NO 9.24€9 NO 1,61E10
Rb-86 NO 2,230 1.,10€10 NO ND NO 5.70€8
Sr-89 NO 1,45E6 9.98E5 NO ND ND 41,93E5
Sr=30 1,226 NO 3,10€10 NO NO NO ' .S2€E9
1-91 7,334 NO 1,9%3 NO NO NO 5.26E6
lr-9% 6,84E3 1,67€3 1,18E3 NO | LB0E3 ND 8,30€5
ND-9% 5.93€5 2,445 1,41E9 NO 1, 79€9 ND 2,06€8
Ru=103 8,68E3 NO 2.90€3 NO 1.B1E4 NO ! JO6ES
Ru~-106 1 J90€5 NO 2.38E4 NO 2,2%€E5 NO | ,34E6
Ag-110M 3.86€0 2,82E8 1 .87€8 NO 4,03€E8 NO 1 .,46E10
Te=12%M 1,51€E8 S.04E7 2.04€7 5.07€7 ~NO NO 7,18€7
Ta=127M 4,21€8 1,40€8 5.10€7 1,2268 1,049 NO 1,70€8
Ta= oM 5 .60€8 1.92€8 8,62¢7 2,158 11,4069 NO 3.34€8
=131 2,729 3.21E9 1,41€9 1,0%5€12 3,7%€9 NO 1,15E8
=133 3.09€7 4,5187 1,32€7 8,21€9 S.31E7 NO 7.64€8
Cs~134 5.6%10 6,80€10 6,87€9 NO 1,75€10 7,18€9 1,858
Cs~136 2,039 5.96:9 2,2269 NO 2,57€9 4,8568 9.05e7
Cs=137 $.1%10 6,02610 4,27€9 NO 1,62€610 6,55€9 ! .38E8
8a-140 2,418 2,468 | 20E7 NO 5.73E4 | 4BES 5.92€7
Ca=141 C4,34E4 2,64E4 1, 11E3 NO 8,16E3 NO 1,37€7
Ce~-144 2,336 9,525 1,20€5 NO J.8%3 NO 1.,33€8
Pr-14} 1, 49€3 5.56€2 7.37€0 NO 2.07€2 NO 7.8%S
Ng-147 8,86€2 5.10!2 5.57€1 NO 3.5162 NO S,77ES

3

"R Valuas in units of mrem/yr per Wicro=Ci/m’ tor (ARBIATION and Tritium, and in units of W

Arem/yr per micro-Ci/sec for all athers, Feterence NUREG 0133,

1.8% ev, 2
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Sr-89
Sr-90
Y-91
ir-9%
ND-9%
Ru-103
Ry=-106
Pg=-110M
Te-125M
Ta=12T™
Ta~129
=13
t=133
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14"
Coa~-144
Pr-143
Nd-147

S
N0
0
N0

1,1268
1,2'E8
NO
NO
2.96E10
4,139
NO
6,699
112611
3.91E4
3.8%3
3.18E3
4,293
9.24€4
2,098
7.38€7
2,08E8
3.17€8
1.30€9
1,477
2,260
1 ,04E9
3.,22810
i,17€8
2,19€4

7.'“2
4,4782

*Q Jalues in units of mrem/yr per micro=Ci/m
mrem/yr per micro~Ci/sec *or il orthers,

Liver
1,57€3

2,09€7
5.93E7
1,96€8
1,21€7
4,32€7
1,599
1,10€10
8,77€9

8,46€2
1,246%
N0
N0
1,408
2,00€7
5,606 7
8,9%7
1,31€9
1,8267
3.71E10
2,8%9
3,09€10
1,039
1,09€4
5,093
2.1862
1.62€2

TABLE 35,.4-2
INGESTION DOSE R FACTORS
GRASS~COM-MI LK PATHMAY (CHILD)
(Reference NUREG 0133)

T.Body  Thyroid  Kidney  Lung
1,57€3 1,57€3 1 ,S7€3 1,57€3
1,025 5.66E4 1,554 1,038
5,.58€E6 NO 5.37€6 NO

| JB4ET NO NO 3.35€7
9.7%7 NO NO 5.67€7
3.7267 NO NO NO
1.27€E8 NO NO NO

1 .01E9 NO NO NO
6,859 NO 6,94E9 NO
5.39€9 NO NO NO
1.91€8 NO NO NO
2,830 NO NO NO

! JO4ES NO NO NO
7.53€2 NO 1,21€3 NO
8,84E4 NO 1, 16ES ~O
1,6%3 NO ! ,O8E4 NO
1,15€4 NO 1,299 NO
1,138 NO 2.63E8 NO
9.8486 2,07€7 NO NO
2.4787 44,9787 5.93€8 NO
4,92¢7 1,02€8 9.31€8 NO
7.46E8 4,34E1" 2,159 NO
6,87€E6 3,37€9 3.03€7 NO
7.84E9 ND 1.15€10 4,139
| B4ES NO 1,5269 2,26E8
4,5%9 NO 1.01E10 3.62€9
6.8466 NO 3,344 6,264
1,62€3 NO 4,78E3 NO
8,66E4 NO 2,82¢% NO
J.5TEN NO 1,1762 NO
2,808 NO 1,99€2 NO

§-54

3

tor

inhglation and ftritium, and

Reterence NUREG 0133,

GlotLl
1,57€3
5,41E6
1,76E7
1 ,10€7
2.04€8
7,08€7
2,39€8
1,07€8
1.93€9
5.64€8
2,598
1 LS0E9
5.21E6
8,83€5
2,298
1o11€S
1 44E8
1,68E10)
7.1267
1 ,68E8
3.87€8
1,17€8
7,32€6
2,00€8
! JOOES
1.93€E8
5,947
1 JI6E7
1.33E8
7.76ES
S.T3ES

2

in ynits ot m

Rev,

-
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Nuc | i de Bone
H=3 NO
Cr-51 NO
¥n-54 NO
Fa-5% 4,4%7
Fa-59 S.2'E7
Co-58 ND
Co-60 NO
Ni-63 1,82610
In-6% 2,11E9
Rb-86 ND
Sr-89 2.70€9
Sr-90 6,61E10
Y-91 1,58€4
2r-9% 1 66E3
ND-95 1,41€5
Au-103 1.81E3
RQu-106 3.7%E4
Ag=110m 9.64E7
Te=1254 3.00€7
Te=12T 48,4487
Ta-129m 1.11E8
1=131 5.38€E8
=133 6,05€6
Cs~134 9.81€9
Cs-136 4,598
Cs-137 1,34E10
Ha=140 4,8767
Ca~141 8,893
Ca-144 6,58E3
Pr-143 2,892
Na-147 1.,82€2

' yalues A units of mrem/yr per micro=Ci/m
arem/yr per micro~Ci/sec for all orhers,

Liver
9.94€2

| LI0E7
3.16€7
1.,2268
7,95€6
| JE4ES
8,358
7,32€9
4,73E9

5.2262
7,80€4
~NO
NO
9.1267
1 ,08E7
2.9%7
4,11€7
7.53€8
1 JO3E?
2.31€10
| ,B0E9
1,78E10
S.96E4
5.93€3
2,729
1,152
I'.98€2

TABLE 3.4-3

INGESTION DOSE R FACTORS

GRASS-COW-MI LK PATHMAY (TEEN)

(Retarence NUREG 0133)

T, Body Thyroid Kidney
9.94€2 9.94€2 9.94E2
5.00€4 2,764 ' ,09€E4
2.78C8 NO 4,18E6
7,36E6 NO ND
4,70€7 NO ND
1,837 NO NO
3,70€6 NO ND
4,01€8 NO NO
3.41€9 NO 1,68E9
2,2269 NO ND
7,73€7 NO NO
1,63E10 NO ND
4,24€2 NO ND
3.59€2 NO 7.68E2
4,294 ND 7.56€E4
7.74€2 ND 6,39€3
4,73€3 NO 7,24€4
5.55€7 NO 1, 74E8
4,02€6 8,39€6 NO
1 ,00€7 2,01¢7 3,4268
1.75%€7 3.57F7 4,63€E8
4,058 2,20 1.30€9
3.13€E6 1,43E9 | L80E7
1,07€10 NO 7,34E9
1,21€9 ND 9,82€8
6,20€9 NO 6,069
3. 14E6 NO 2,02€4
6,81E2 NO 2,79€3
3.54E4 ~NO 1,63E5
1, 44E" NO 6,73E1
1,19€1 NO 1,16€2

§-59

3

ftor nnalation and tritium,
Retereance NUREG 01133,

Lung Gl-LLi
9.94€2 3.94€2

7,134 9,40€6

NO 2,87€7
2,007 1 .3767
3.87€7 2.88€8
'.10E8
3, 14E7
1.33E8
3,109
6,998
3,228
' L86E9
6 ,48€6
1.,21E6
5.34€8
1,51€S
! LB0ES
2,56€10
8,36€7
2,068
4,168
! ,49€8
7,77€6
2.30E9 2.87€8
1,558 1, 45E8
2.35€9 2,538
JO'Es 7.51€7
NO 1, TOE?
NO 1 ,65€8
NO
NO

A EEEEEEEEEEEREEREEER

9.53€E5
7.19€5

; 4

and in units ot 0"

iev. P
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Nuc | i de Bone
M-l NO
Cr=351 NO
Mn-54 NU
Fe-55 2,517
Fa=39 2.99€7
Co-"8 NO
Co~60 NO
Ni-63 6,739
In-6% 14 37E9
A -86 NO
Sr-89 1,47€9
Sr-90 14,6910
Y-91 8,603
r-9% 1 ,O6E3
No-95 5.65€5
Ry-103 ', 02€3
Ru-106 2.04E4
Ag=110M 5.83E7
Te-125M 1.,63€7
Te-127M 4,58€7
Te-129M 6,05€7
=13 2.,97e8
=133 3.31€6
Cs-134 5.65€E9
Cs-136 2.69%8
Cs-137 7,389
Ba-140 2,7067
Ce~14) 4,8%3
Co~144 3,58€%
Pr-14% 1,942
Nd-147 9,49€)
*q Values

arem/yr per micro-Ci/sec for all others,

TABLE 3.4-4

INGESTICN DOSE R FACTORS
GRASS-CON-MILX PATHWAY (ADULT)
(Reference NUREG 0133)

Liver T, Body Thyroid Xidney
7.63€E2 7.632 7.63€E2 T.83E2
NO 2.86E4 1.7'€4 6,27€3
8,40€6 1 ,60€6 NO 2,50€6
1,137 4,046 NO ND
7,027 2,697 ND NO
14,7266 1 ,06€E7 NO ND
1 ,64E7 3.62€7 NO NO
4,66E8 2,27€8 NO NO
4,37€9 1,97€9 NO 2,9269
2,59€9 1,21€9 NO NO
NO 4,21€7 NO NO
NO 1,15€10 NO NO
NO 2.29€2 NO NO
5,04€2 2,06E2 NO 41,7762
2.,44ES 9,593 NO 2,43ES
NO 4,39€2 NO 5.89€E3
NO 2.58€3 NO J.94E4
5.39€7 3.20€7 NO ! JO6ES
5.90E6 2,186 4,90€6 6,63E7
1 ,64E7 5.58€E6 1,767 1.36:8
2,2687 9,586 2,08€7 2,538
4,2468 2,438 1,39€11 7.2768
5.76E7 1,75€E6 8,46E8 JO0E7
1,34610 1,10610 NO 4,339
1 ,06E9 7,658 NO $.92€8
1,01E10 6.61E9 NO 3.43E9
3,36€4 1,776 NO 1,154
3,28E3 3. 7262 NO 1, 5263
1,50€% 1 9264 NO 8,87€4
7.79€1 9.62€0 NC 4,49€1
F.10€2 6.56€0 ND 6. 41E1

n units of mrem/yr per mcra-c;/us

3-%6

Lung

7.63€2
3.3“‘

7.67€5
1 .96E7

EEEEEEEEEREEEEEREEEER]

! JA4ED
8,11€7
1,'4E9
1 J94E4

& 6§ 6 &

for nhalation and tritium,
Reference NUREG 0133,

na

GI-LLl
7.63€2
7,.20€6
2,57€7
3,356
2.34€8
9.51€7
3.08€8
9.73€7
2,759
S.!11E8
2,35€8
1,35€9
4,73€E6
9.63€S
1 JI5E9
1,19€%
13266
2,200
6,507
1,54€8
3.,05e8
1,128
5,17E6
2.55€8
1,21€E8
1.95€8
5.55€7
1,25€7
1,21€8
8,50€5
5.26€E5

in yni1*y OF ﬂz
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Nuc | i de Bone
H-3 NO
Cr-%1 NO
Mn-54 ND
Fe-55 4,578
Fe-39 5.01E8
Co-58 NO
Co-60 NO
Ni-63 2,91€10
Zn-6% 3.76€8
W -6 NO
Sr-89 4,92¢8
Sr-90 1,04610
Y-91 1.81E6
2r-9% 2,696
ND-95 3.09€6
Ru~103 1,558
Ru~106 14,3469
Ag=110M 8,416
Ta-125M 5.69€8
Te-12TM 1. 7769
Ta-129M 4,78€9
=15 1 66E7
1=133 1,99 -1
Cs-134 9.2208
Cs-136 1.73€7
Cs~137 1. 33€9
Ba-140 4,397
Ce=141 2,224
Co-144 "2.32€6
Pr-143 3,354
Nd-147 1,18E4
R Vaiues

nrem/yr per Mmicro-Ci/sec tor all athers,

Liver
2.34€E2

7.99€6
2,4268
6,16E8
1,65€7
6.93€7
!, 36E9
! LOOE9
5.77€8

5.91€5
! ,20€6
NO
NO
3.68E6
! 54E8
4,78€8
5.0%€8
1.67€7
2,46E~)
1,51€E9
41,7467
1,28€9
3,854
1,11E4
7,26E5
1.01E4
9.60€3

TABLE 35.4-5
INGESTION DOSE R FACTORS
GRASS-COM-MEAT PATHEAY (CHILD)
(Reterence NUREG 0133)

T, Sody Thyroid Ki ‘ney
2,34€2 2,34€2 2,34€2
8,823 4,393 1 ,34E3
2.13€6 NO 2,246
7.50€7 NO NO
3.07€8 NO NO
5.04€7 NO NO
2,048 NO NO
9.91€8 NC NG
6,228 NO 6,30€8
3.5%8 ND NO
1 ,40€7 NO NO
2,649 NO NO
4,834 NO NO
5.26E5 NO 9,46€5
8,61ES NO 1. 366
5.97e7 NO J.91E8
5.54€8 ND 5.99€9
4,546 NO ' JOBET7
7,597 | L60€8 NO
2,11E8 4,2468 5 . 06E9
2,.81€8 5.83€E8 S.31E9
9,496 5,529 2,747
9.31E-2 4,57 4,10€-!
3,19€8 ND 4,6968
3.07€7 NO 2,53€7
|, 888 O 4,16E8
2,56E6 ND 1,254
| G4ES NO 4,86E3
1,24€5 NO 4,025
| ,66€3 NO 5.4%3
7,432 NO 5.27E3

N ynits of wrem/yr per roro-c»/n}
Aeterence NUREG 0133,

§-57

tor

Lyg
2,342
8.93€3

1.37E8
1 .79€8

EEEEEEEEEREEEEEREEEEE:

Gl-tLl
2,34€2
41,6865
65,7066
4,49€7
5,4268
3.60€7
3.84E8
', O%E8
1, 76E8
3.TET
1 J90€ 7
' LA0€8
2,41E8
6,168
2,23E9
4,0269
6.90€10
6,76E8
5.49€8
| 44E9
2.2'€9
1 49€6
9.91E-2
3,/6E68
1,67E6
7,99€6
2,2287
1.,38€7
1,898
3.61E7
1,52€7

N

Analation ang *ritium, and A units of a°

2
3". ‘
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TABLE 3.%-6
INGESTION DOSE R FACTORS
GRASS -COW-MEAT PATHWAY (TEEN)
(Reterence NUREG 0113)

Muciide  fone Liver  f,B8ody  fhyroid  Kideey  lung  GloLbl
NO
NO

M- 1,94€2 1 94E2 1 ,94€2 1.94€2 1,94€2 1.94€2
Cr=51 NO 5,653 J.14E3 1,243 3,073 9,49€%
wn-54 NO. 5.98€6 1,966 NO 2,08€6 NO 1,A3E7
Fe-59 2.38€8 1,698 3.93€7 NO NO 10768 7,30€7
fe-59 2,1%8 5.01€8 1.,94E8 N0 NO 1,506 1,19€9
Co-58 N0 1, 41€7 3,297 NO NO ) T
Co-60 NO 5.83€7 1,31€8 NO ) N0 7,606
Ni-63 1,52€10 1,07€9 5.15€8 N0 0 NO 1, 7168
In-6% 2,50€8 39,6968 4,06€8 N0 5,56E8 NO 3,6868
5-86 ND 14,0668 1,91€8 N0 ) NO 8,01€7
5r-89 2,60€8 NO 7,0466 N0 NO ) 1,09€7
5r-90 8,0%€9 NO 1.,99€9 ) N0 ) 2,26€8
= 9.56E% ~O 2,5664 ) NO N0 13,9268
2r-99 1.51€6 47865 3,295 NO 7,025 NO 11069
“b-99 1, 7966 9,939 S.A7E8 NO 9,635 N0 1,2%9
Ru~103 84,5867 ) 36767 NO 3,03€8 NO 7,17€9
Au~106 2.3669 NO 2.9768 ~O 1,5%9 N0 141361
Ag-110M $.,07€6 14,8066 2.92€6 NO 9.1%6 ) 1 3%E9
Te-12% 1,03€8 1,098 4,097 38,4767 NO NO 38,9468
Ta-127M 9,4268 31,3468 1,1268 2,2468 31,8269 NO 2,3%9
Ta-129M 9.61€8 31,9768 1,52€8 3,108 |, 4,02€9 NO 1.61€9
=131 8.97€6 | 26E7 6,756 1,66E9 2,16€7 N0 2,48€6
1=113 1 Q7€=1 1 ,82€~1 5. 5462 2,546 3, 19€=1 NO 1 38E -1
Cs-i34 5.23E8 1, 2369 5.71€8 NO 31,9168 1,49€8 1,537
Cs-136 9.96E6 3,92€7 2,63€7 NO 2,13€7 31,3666 31,1568
Cs=137 17,2068 9,638 3,36€8 ) 1,28€8 1,2768 1,37€7
3a-140 2,39€7 2,9%4 15466 NO 9.9463 19764 3,697
Ca=141 1, 1864 7,8863 9,0%2 Y 3.71ES NO 2,2%7
Ca-144 1,236 5.086% 6,50€4 ) 31,0468 NO 1,098
Pr-143 1, 7664 7,033 8,7662 N0 4,003 NO 5,797
Na-147 68,3263 6,87€3 4,1262 N0 4,0463 N0 2,486

-

R Values N units of mrem/yr per n-cro-Cnr'n3 tor iARAIATIion and Tritiua, ARG 0 units af 2"
nrem/yr per Mmicro~Ci/sec ‘or Al othars, Reference NUREG 0133,

5-58 ev, 2
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Y4,
ir-9%

Ru~103
Ru~106
Ag-!lm
Ta=12%
Ta~12/M
Ta~-129
=151
=133
Ca=lt¢
Cs=136
Cs=137
fa-140
Ca=14)
Co=144
Pre«143
Nd-147

Hone
O
")
N0

2,938
2.65€8
ND
NO
1,89 10
5.56E8
NO
5,088
1 ,24€10
1,13E6
L 1
2,296
1.,05€8
2.80€9
6,70€6
3.59€8
1,12E9
1,159
! OBE?
1, 28E~1
6,57E8
1 .28E7
8,728
2,907
1, 4164
1 ,46E6
2,004
7.17€3

"N Jalues in units ot mrem/yr per micro=Ci/m
arem/yr par micro-Ci/sec for 8l others,

Liver
3.2%€2
NO
9.16E6
2.,02€8
6,3268
1.83€7
71,5267
1,31€9
1,139
4,86E8
NO
NO
NO
6,06E5
1.28E6

6,196
1 ,J0E8
3,998
4.2068
13467
2,23~
1.56€9
5.,04€7
1,19€9
3.6464
9.51€3
6,093
8.39€3
8.29€3

TABLE 3.4-7

INGEST ION DOSE R FACTORS

GRASS-COM-MEAT PATHMAY (ADULT)

(Reterence NUREG G133)

T. 808y  Mhyroid

3,29€2
7,06€3
1,79€6
4,7267
2,4268
4,087
| ,66E8
6,33E8
5.12€8
2,27E8
9,83€E6
3.0%9
3.03E4
4,10€5
6,86E%
4,5487
3.54E8
3.69€6
4,81€7
I, J6E8
1.,82€8
8,8%6
6,78E-2
1,29€9
3.63€7
7.81€8
1 J90E6
| ,JOBE3
7.8264
1,043
4,962

§.2%€2
4,2263

EEEEEEEREEEREEEE

=
o
2
Bl

2,058
3,948
5.,06€9
3,27€)

§ 86§86 68856

3

Kidney
3.2%€2
1,56E3
2,72€6

66683686668

9.51€5
1 ,26€6
41,0268
5,40€9
1,2287
| L46E9
4,539
4,799
2.8%7
3.88E-)
5.06E8
2.80€7
4,0%0
1,2004
4,41E3
3.61€%
4,9%)
4,8%3

Lung
5.2%€2
9.37€3
NO
1,138
| 76E8

EEEEEEEREEEEEEE R E R

1 .,68E8
5,84E6
1,338
2,08E4

&E§88 8

Glotti
3.25€2
1,78ES
2.,80€7
!.16E8
2,1'E9
3,708
1,4189
2,73€8
7,13€8
9,597
4,937
3.59€8
6,24€8
1.9269
71,7469
1,23€10
181611
2.53€9
1 43E9
3.7T4E9
5.7869
4,076
2 ,00€ -!
2.7487
S.73E6
2.7
5.96€7
3.63€7
4,938
9.1767
5.99€7

5

for innaiation and tritium, and in units ot m°
Reterence NUREG 0133,

v, 2
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Cr-%
Mn-54
Fe-5%
Fa-59
Co~58
Co-60
Ni~63
In-6%
Rb-86
Sr-89
Sr-30
1-91
2r-9%
ND-9%
Ry~103
Ru=106
Ag=110M
Ta-125M
Te~12TH
Te=129m
=13
1=133
Cs~134
Cs-136
Cs-137
B8a-110
Ce~141
Ca-144
Pr-14}%
Na-147

8.00€8
4,078
ND
NO
1.9%10
8,138
NO
3. 74610
1,20612
1,87€7
3.92€6
4,106%
1 S4E7
7.458
3.23€7
3,518
1,32€9
8,3868
1, 43E8
3,19€6
1,60€10
4,4468
2,3%10
2.77€8
6,56€%
1,27€8
| JAGES
7,23E4

‘R

nrem/yr per micro=Ci/sec for 3l others,

6,588
6,47€7
3.78€8
2,11€9
2,1769
4,528

89,6365
! ,60€%
O
O
21867
9.,50€7
3,568
2,40€8
| ,44E8
3.9%86
2.63€10
1,2269
2,290
2,438
3,27€8
3.98€7
4,394
5.86€4

TABLE 3.4-8

INGESTION DOSE R FACTORS

VEGETATION PATHMAY (CHILD)
(Reference “WREG 0133)

T, Gosy

4,01E3
1,18€5
1, 76E8
1.31€8
3.20€8
| ,98E8
1.1269
1 349
1,559
2,7868
1,07€9
3,151
5.01ES
7.68€5
1,14€9
5.92€6
9.30€7
1,747
4,677
1,57€8
1,538
8,18€E7
1,496
5,959
7,90€8
3.38E9
11,6267
4,86E4
6,78E6
7,26€3
4,54E3

Thyroid Kidney Lung
14,0183 4,01E3 4,01E3
6,54E4 17964 1.19€5
NO ! ,85€8 NO
NO ND 2,40€8
NO NO '.91E8
NO NO NO
NO NO NO
NO NO NO
NO 1,36k NO
NO NO NO
NO NO NO
NG NO NO
NO NO NO
NO 1,23E6 NO
"0 I ,50€S NO
NO 5.88€7 NO
ND 1.01€9 NO
NO 4,06E7 NO
9,.84€7 NG NC
3.16E8 | 9469 NO
2,77€8 2,529 NO
4,76E10 2,36E8 NO
7.33e8 5,58€6 NO
ND 8,199 2.9269
NO 65,5068 9,697
NO 7,46E9 2,68€9
ND 7.9'€4 1 J45ES
NO 1,43€E8 NO
NO 2,2'€7 NO
NO 72,3864 NO
NO S.47E) NO

3

values in units of mrem/yr per micro=Ci/m

1-60

tor

(ARgiAtion ang tritium,

Reterence NUREG 0133,

ang

Giatil
1,01€3
5,256
3,558
7.,36E7
5,35€8
$¢77E9
2./0€9
1,428
5.80€8
2.91€7
1 ,4%€9
'.,67E10
24969
7.00€8
2,9%8
5.98€8
1,16E10
2,59€9
3.58€8
1,07€9
1,0%9
1 .28€7
1,596
1,42E8
1,297
1, 4368
1,40€8
4,08€8
1,04E10
' .58E3
9.,28€7

-

T LI B LA
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Sr=90
Y-91
1r-9%
ND-95
Ru~103%
Ru-106
Ag=110M
Te- 125
Ta=127™
Ta~129m
1=131
=133
Ca~134
Cs-136
Cs~137
Ba-140
Ca=141
Sa-l A4
Pre14)
Ng-147

1.61E10
4,24€8
NO
1,57E10
T.51€1
7.87€6
1.75€E6
1.92€5
6,856
3.,09€8
1.52€7
!, 48E8
5.52€8
3.69€8
77,7067
1,796
7,10€9
4,657
1,01E10
11,1968
2,83€%
5.,27€7
6,994
J.66E4

N
"R Values (N units of mrem/yr per micro=Ci/m
arem/yr per micro~Cli/sec for all athers,

Liver
4.10€3
9.91€7
0
4,5268
2.31€8
4,29€8
4,38€7
2.49€8
1,13€9
1,4769
2,738
")
N0
O
5,525
1 OBE'S
w0
N0
| 44E7
5. 3467
1, 9668
1,378
! ,00€E8
2.97€6
1,67E10
1,838
1,3%10
1,71ES
1,893
2,18€7
2,794
1,9064

TABLE 3.4-9
INGESTION DOSE R FACTORS
VEGETATION PATHWAY (TEEN)

Reterence NUREG 0133)

Lo Oody

4,1063
6,20€7
6,19€4
8,977
5.38€7
1,65€8
1,018
5.60€8
5,44€8
6.87€8
!,28€8
4,50€8
1,891
2,11€E3
3,80€5
5.85€4
2,936
3,90€7
9,766
1 .98E7
6,56E7
5.84€7
S.79€7
9,065
7.7%9
1,23E8
4,699
8,976
2,174
2,82€6
3.48€3
2,393

1-61

Thyroid  Kidney Lung Gi-tLl
4,10€3 4,10€3 4,1063 1,1063
N N0 N0 1, 34€8
34464 1,364 8,844 | 04E7
NO 1, 35€8 0 3.2768
NO NO ! ,A46E8 3.98€7
N0 NO 1.35€8 1 01E9
N0 ) ) 5.04€8
0 "o ) 3,2069
O NO N LT
NO 9,438 N0 6,248
0 ) ) 1,047
O NO O 1,87€9
O NO N0 2,11€10
NO NO 0 3,23€9
NO 9,12€5 N0 1,27€9
0 1 03€S NO 1,5468
N0 2,467 ) 5,7268
NO 5.97€8 O 1,48€10
O 2,797 o 1,0069
41467 ) N0 41,3768
1.31€8 2.2469 o 1,37€9
1.19€8 1,54€9 O L3969
3,I%10  1,86€8 NO 2,1%7
4,178 5.21€6 “0 2.4%6
NO 5.31€9 2,039 2,0868
NO 9.96€7 1.57€7 4767
NO 4,599 1 T8E9 1,928
O 5,784 1,193 2,138
o 9,906 4 0 5.4168
O 1,307 ) 1.33€10
O 1.62€4 0 2,30€8
O 2,344 ‘0 1 44E8

tor

inhglation ang tritium,

Reterence NUREG 0133,

-

and A unite of a°

Rev, ¢
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Ag=110M
Ta<12%
Ta=12T™
Ta~ 29
=151

=133

Cs~134
Cs~136
Cs~137
Ba-140
Ca-'41
Ca-144
Prel4y
Ng-147

‘A Jailues (A units of arem/yr per micro~Ci/m

TABLE 3.4-10
INGESTION DOSE R FACTORS
VEGETATION PATHWAY (ADULT)
(Reterence NUREG °'13)

f.Bdy  Myroid  Kidney

5.11E3 S.11ES S.11ES
1,66E4 2,79€4 1.,03€4
S.94E7 NO 9.27€7
5.37€7 NO NO

!,16E8 NO NO

6,9267 ~ NO

3.69€8 NO NO

5,498 NO NO

4,57€8 NO 6,76€8
'.,02E8 NO NO

2.,96E8 NO NO

1 ,48E 1) NO NO

1 JI7ES NO NO

2,59€9 NO 6,00€5
4,244 NO 7,864
2,06E6 NO 1.83€7
2,.4487 NO 3.72E8
S.81E% NO 19267
1297 < J90€7 5.93€8
4,267 8,937 | LA269
4,0%7 8,797 1 .07€9
£,063€7 3 7910 | ,98E8
| JOOES 4,838 5.73€8
3.0769 NO 1,59€9
1,27€8 NO 9.82¢87
$.70F9 NO 2,959
8,478 NO 59,5264
1. 51E4 NO 56,2064
1,7766 NO 8,196
3,1063 NO 1,454
2,33€3 NO 2.,27E4

3

nrem/yr ner micro<Ci/sec tor all others, Reterence NUREG 0133,

1-62

Lyeg
5.11€3
6.1864

8,06€7
8,45€7

EEEEEEEEEEEEEREEE R B

1,969
1.,39€7
9.81€8
9,294

§ 88 8

for AhQI At ONn And *rit . um, And

GlotLl
S.I1ED
1,177
9,5468
8,297
'.Q1E9
65,2568
3.14€9
I,50€8
6,37€8
4,3267
1 ,65€9
1,79€10
2.82¢9
1.21€9
41,7968
5.59€8
1,85€10
1,999
3,96€8
1,17€9
1,299
3.,0%€7
2,9%6
1 ,94E8
2,01€7
',6828
2,66E8
9,068
1,11€10
2,748
| 8768

kd

" ounite ot A"

Qav, J
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3.4 MCTHODOLOGY FOR RMS-11 SETPOINT (Air Particulate)
Determine the Monitor Alarm Setpoint based on the inhalation pathway to the
child., The most restrictive organ “j" upon which the setpoint is based will

be determined from the following methodology.

3.4.1 Determine dose rate for organ "j" (mrem/yr).

DRJ « X/Q gy R'J Q, (3.4-1)
where:
Fy] = the highest calculated annual average relative dispersion
factor for any area at or beyond the unrestricted area
poundary for all sectors (scc/n3) from Appendix A,
= 8.1E-3 uc/m3 (~ontinuous ground release) from Table A-1,
Appendix A,
Ry = the organ "j" dose factor due to gamma emissions from
particulates greater than or equal to 8 day haif-life,
10133. l'l]l. H-Jo
Qy = the particulate release rate (u(i/sec) for radionuciide
.0100.
= 472 (Cy)(F)
where:
a72 =« conversion factor to convert CFM to cc/sec.
Cy « (uCt/ccy from analysis of containment vessel) (0.368) for
CV flow of 35,000 cfm when RMS-11 sampling the Plant
vent,

3-63 Rev, 2



Page 94 of 164

= (uCi/ccy from analysis of Cv) (0.04) for CV pressure
relief when CV flow is 2500 cfm, when RMS-11 is sampling
the Plant Vent.

= (uCi/ccy) from analysis of CV for CV flow of 2500 cfm or
35,000 cfm when RMS-11 is sampling the CV

F = 95,000 cfm for CV purge.
= 62,500 cfm for CV pressure relief,
1.4.2 Determine the particulate emission Projected Dose Rate Ratio (PORR) for
the most critical organ "j".
PDRRJ = DRJ/ISOO (3.4-2)

1500 = the allowable organ dose rate due to particulates with >
8 day half-1ife, [-131, [-133, H-3 (mrem/year).

3.4.3 Determine the maximum monitor setpoint concentration (uCi/cc) for most
critical organ "j".

Maximum Monitor Setpoint for Organ "j" =

(t' Ci) / (PDRRJ) (3F) (Ty) (TL)

where:
SF = an engineering factor used to provide a margin of safety
for cumulative measurement uncertainties = 0,50,

]-64 Rev, 2
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3.4.4

T = fraction of the radioactivity from the site that may be
released via the monitored pathway to ensure that the
site boundary limit is not exceeded duz o simultaneous
releases from several pathways.‘

= 0.8l for RMS-11 particulate menitor.
TL = total activity/ I, C1 where the total activity is the
sum of particulates of > 8 day half-lives and particu-

lates of < 8 day half-lives. [f this ratio is not known,
use 1.0.

Determine the maximum monitor setpoint (cpm) for the most critical
organ "j".

Setpoint = (Maximum tctal body setpoint in uCi/cc) (monitor
eff) + Bkg + 3.3 /-—-QEE (3.4-3)
Setpoint = (Maximum skin setpoint in uCi/cc) (monitor eff) +
By
Bkg + 3.3 /> (3.4-4)
Monitgr = obtained from the applicable effluent monitor efficiency
srrciency curve located in the POM, Voiume 15, Curve Book. Use the
radioactivity concentration (uCi/cc) to find cpm.
Bkg - = the monitor background (cpm)
3.3 J = statistical variance cn the background (Bkg) count rat2
(cpm) at a 99.95% confidence level at a time constant
(minutes). This factor is included to prevented

inadvertent high/trip alarms due to random counts on the
monitor.

3-65 Rev.
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4.0  RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

TABLE 4.0-1 contains the sampie point description, sampling and collec-
tion frequency, analysis, and anaiysis frequency for various exposure pathways
in the vicinity of HBR for the Radiological Monitoring Program. Figures 4.0-
la and 4.0-1b show the location nf the various sampling points.

At the time of initial preparation of this manual, the limiting cow milk
location was 1.3 miles in the NE sector. As of the time of submittal of this
manual, there is no longer a cow present at this location. The radiological
environmental menitoring program has beer altered to reflect this change.

However, the X/Q, and 0/Q values associated with this location have been
retained for future reference.

4-1 Rev, 2
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TABLE 4.0

H, B, ROBINSON RADIOLOGICAL EMYIRONM NTAL MONITORING PROGRAM

Exposui e Palhuwey Samy e
Poliat

and/or Semple

Samgle Polat Description,
Distance, aad Direction

Sampling snd
Coilection Frequeacy

Anaiysis
Frequeecy

mtnls'

2.

Alrborne
Particulates and
Radliolodine

Direct
Radiation

2.

Florence, S, C, (Control Stavion)

26 niles ¢SE # 1197

Intormation Center
0.2 mile S # 180"

Micromave \Ower
0.7 mile N @8 5°

Spiliway
0.4 alle ESE # 1107

East Shore of lake

across from plant intake
Johnson's Land ng 0.9 mile
ENE 8 737

Intrmation Center
0.3 mile Sw ¢ 2147

CPAL Hartuviile substation,
6.3 miles ESE @ 109”7

Florence, S.,C, (Control Station)

26 mites ESE @ 119"

Continuous operating
ssapler with sample

collection at least

aoekly

Continuous measurement
with resadout at least
once per quarter (T1Ds)

Week !y

Weakly
Quarteriy

Quarterily

=131 tor Awr
Cartridages
Gross Beta
Gamma Scan
of composite
(by location)

Gamma lh’;e)

6 28eg

’
-

%91 30
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fable 4,01

(conl inued)

Exposwi e Pathway
and/or Sample

Sample Sample Poiat Descriplion, Sampling and

Point Distance, and Direction

Collection | requeacy

Analysis'
f requeacy

muyus'

2.

Direct Hadiation
(continued)

13,

15,

16,

17,

21,

22,

23,

24,

Continuous measurement
with readout at least
once per quarter (TLDs)

Corner pine trees where dirt road
spirits 1,0 mile W,

Power pole by Highway 151 on tront
of Pine Ridge Churcn 0.9 mile Whe,

Pine tree down dirt road o!t Highway
151 directly adjacent 10 ash poad oa
CPAL propeity 1,0 miles N,

Southeast tence at Darlington County
1.C, Turbine Plant 1,0 mile NN,

Small pine tree, right side of road,
1.0 mile down Discharge Canal road
at 014 Ualt One Weir 1.1 miles N,

Letf side of train trestie over Black
Creek 0.7 mile St

Third power pole on Road #5-16-2)
from intersection with 1.0 mile €,

Power Pole #4) at right side of Road
#5-16-39 going north 1,3 miles ENE,

Power pole In the yard ol A, Atkinson
at Atkinson's boat lending,

Shady Rest at 1ight pole near the
dock 1.9 miles NNE,

Power Pole #41E-5 on Road #41E-5 on
Road #5-16-39 1,2 miles ESE,

151 north past peach tarm, tirs! pavead
Road #5-13-711 tetr, Filth pote lelt
side of road, VYellow marking 5.0
miles NwW,

Quarteriy

Gamma Dose

%91 30 66 28eg
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AP

Table 4.0}

(cont inue }

t xposure Pathway
and/or Samgie

Sam; ‘e
Poiat

Sample Polat Descriptica,
Distance, ant Direction

Samgp!ing and mlnls'
Collection trequeacy { requeacy

MInts'

2,

Direct Radiation
(continued)

Waterborne
8, Surface Water

b, Groundwater

c, Drinking
Waler

d, Shorel ine
Sediment

35,

3.

2,

43,

44,

Power pole at corner of Road
#5-31-51 ot Road #5-16-12
4.4 miles SSW,

Power pole | 3/4 mlie dowa
paved road oft Road #5-16-85,

Pole Is In front of old house 4,7

Transelssion tower closest to
Clay Road 5.0 miles wiw,

Transmission pole right side of Roed
$-16-231 next 10 Union Church 4.9

miles W,

Power pole, right side of road

in miadie of tield, VYellow paint

5.0 alles wWhw,

Black Creek at Foad 1623
0.6 mile ESE (indicator),

Black Creek (Control Slollon2

7.2 miles NN,

Artesian well
0.6 mile £ESE,

Unit | deep well

Unit 2 deup woll
7

Not required

East Shore of Lake, Shady Rest
Club 1.9 miles NNE,

Continuous measuresent Quarteriy
with readoutl at least
once per quarter (TLDs)

Composite u-plo‘ Monthiy

cver one-sonth period

Grab Sample Konthly

Semicanually Semiannual ly

G omam s ()t.)scs

Gamma Sc au‘

H-3

Gamma ‘o .an‘

H-3

Gamma Sc an‘

%91 3o 101 28weg



lable 4,01

{cont inued)

Exposurs Paihway Sl Sampie Polat Description, Sampling and Aulnu'
snd/or Sample Poiat Distence, and Direction Collectica Frequeacy Frequeacy mcnu'
4, Ingestion 53, Lyndale Farm 9.0 miles 5w Semimonthly when Semimonthily Gamaa Scm‘ and
a, Milk {control station) animals are on pasture; when animals 1-131 analysis semi-
monthiy @ other times are on pesture; monthly when animals
monthiy 8 are On pi Jdure, monthily
other times @ other 1imes
54, Aurburndale Plunnon'
10.) miles £,
b, Fish 45, Site varias within Lake Robinson, Semiannually (collect Each sample Gamma Scm‘
comparable specles ot Edible portion
all three locations)
46, Prestwood Lake 4.9 wiles ESE,
47, Bee Lake (Control suuouz 13
¢ miles NNW Or May Lake 12,5 miles N,
4
c, tood Products 58, One location within 3 miles of site Annual at Harvast Each sample Gamma Suo‘
leaty vege- in the sector with the highest de-
tables position rate based on the latest
inforsation or historical dala
(location may vary),
49, One location greater than 5 mlles
from plant site with the least ,o-
position rate (Control Station)”,
54, Auburndale Pluu'lon.
10,1 miles £,
d, Broad-leat 50, 0,25 mile S5t CPAL propor!yo. Monthiy when avallable Each sample amaa Sun‘

vegetation

TARY

Si. 0,25 NNE CPAL property”.

52, 10 miles W Bethune (Control sumxu?.

(3 diiterent kinds ot
broad-leal vegetation)

-3

%91 30 Z01 ¥8eq
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FOOTHOTES:

1.

6.

The LLD for each analysis is specified in Taple 3.17-3 of the HBR Tech-
nical Specifications.

Control stations are locations outside the influence of plant efflyents.

Airborne particulate sample filter shall be analyzed for gross beta radio-
activity 24 hours or more after sampling to allow for radon and thoron
daughter decay. [f gross deta activity in air particulate is greater than
ten times the yearly mean of control samples, gamma isotopic analysis
shall be performed on the individual samples.

Gamma scan means the fdentification and gquantification of gamma-emitting
radionuclides that may be attributable to the effluents from the facility.

Thermoluminescent dosimeter (TLD) is considered to be one phosphor; two or
more phosphors in a packet are considered as two or more dosimeters.

Composite sample aliquots shall be collected at time intervals that are
short (5 or 6 times dafly) relative to the compositing period (monthly in
order to assure obtaining & representative sample).

Collection of drinking water samples is not required since there are no
known reservoirs on Black Creek used for drinking purposes.

Water from Black Creek is used to irrigate feed and fodder for Arburndale
Plantation's Dairy operation. This dairy is located / il miles east @ 30°
from plant.

Sample Points 50 and 51 are the highest and the second highest 0/Q values,
respectively. These locations are more restrictive than site boundary
locations.

4-8 Rev.
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5.0 INTERLABORATORY COMPARISCN STUDIES

5.1 0BJECTIVE

The objective of this program is to evaluate the total laboratory anmalysis
process by comparing results with results obtained by a separate laboratory or
laboratories for an equivalent sample.

5.2 PROGRAM

§5.2.1 Environmental Sample Analyses Comparison Program

Environmental samples from tha HBR environs are to be analyzed by the Harris
Energy & Environmental Center or by a qualified contracting laboratory. These
laboratories will participate at least annually in a nationally recognized
interlaboratory comparison study. The results of the laboratories' perfor-
mances in the study will be provided to HBR ELRC and will be included in the
Annual Radiological Envirormental Operating Report.

. Effluent Release Analyses Program

HBR EZRC will perform sample analyses for gamma-emitting radionuclides in
effluent releases. The EARRC radiochemistry laboratcry will participate annu-
ally in a corporate interlaboratory comparison study or an equivalent study.
The results cf these studies will be provided to tha NRC upon request.

$:3:3 Abnormal Results

[f the CP&L laboratory or vendor laboratory results lie at greater than three
sigma from the "recognized value," an evaluation will be performed to identify
any recommended remedial actions to reduce anomalous errors. Complete docu-
mentation on the evaluation will be available to HBR and will be pruvided to
the NRC upon request.

§5-1 Rev. 2
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6.0 TOTAL DOSE (40CFR190 CONFORMANCE)
6.1 COMPLIANCE WiTH 40CFR190

Compifance with 4QCFR190 as prescribed by Specification 3.9.6 is to be
demonstrated only when one or more of Specifications 3.9.2.l1.a, 3.9.2.l.5,
3.9.4.1a, 3.9.4.1.b, 3.9.5.1l.a, and 3.9.5.1.b s exceeded by a factor of 2.
Once this occurs the Company has 30 days to submit this report in accordance
with Specification 6.9.4(d).

6.2 CALCULATIONS EVALUATING CONFCRMANCE WITH 40CFR1S0

To perform the caiculations to evaluate conformance with 40CFR190, an effort
is made to develop doses that are realistic by removing assumptions that lead
to overestimates of dose to a MEMBER OF THE PUBLIC (i.e., calculations for
compliance with 10CFRSO, App. I). To accomplish this the following
calculational rules are used:

(1) Doses to a MEMBER OF THE PUBLIC via the liquid release pathway
will be calculated.

(2) Doses to a MEMBER OF ThE PUBLIC due to a milk pathway will be
evaluated only as can be shown to exist., Otherwise, doses via
this pathway will be estimated as <l mrem/yr.

(3) Environmental sampling data which demonstrate that no pathway
exists may be used to delete a pathway to man from a
calculation.

(4) To sum numbers represented as “less than" (<), use the vaiue of
the largest number in the group.

(1.e. <5 + <] + <] + <3 = §)

(5) When doses via direct radiation are added to doses via
innalation pathway, they will be calculated for the same
distance in the same sector.

6-1 Rev.,
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(6)

The calculational locations for a MEMBER OF THE PUBLIC will only
be at residences or places of employment.

NOTE: Additional assumptions may be used tc provide situation-
specific parameters, provided they are documented along
with their concomitant bases.

6.3 CALCULATIONS OF TOTAL BODY DOSE

Estimates wil]l be made for each of the following exposure pathways to the same
location by age class. Only those age classes known to exist at a location
are considered.

6.3.1 Direct Radiation

The component of dose to a MEMBER OF THE PUBLIC due to direct radfation will
be determined by:

(1)

(2)

Determining the direct radiation dose at the plant boundary in
each sector, 03'3.

Extrapolate that dose to the calculational location as follows:

0 = °a.e (1.49 E+6)

L.,e
X %

OL.e = dose at calculational location in sector 4.
1.496+6 = square of mean distance to the site bourdary (1220 m).

‘L.e = Distance to calculational locations in sector o in
meters.

6-2 Reav, |
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6.3.2 Inhalation Dose

The inhalation dose will be determined at the calculational locations for each
age class at risk according to the methods outlined ‘n Sectfon 3.3 of this
manual,

6.3.3 [ngestion Pathway

The dose via the ingestion pathway will be calculated at the consumer
locations for the consumers at risk. [f no milk pathway exists in a sector,
the dose via this pathway will be treated as <l mrem/yr.

6.3.4 Other Uranium Fuel Cycle Sources

The dose from other fuel cycle sources will be treated as <l mrem/yr.

6.4 THYROID DOSE

The dose to the thyroid will be calculated for each sector as the sum of
inhalation dose and milk ingestion dose (if existing). The calculationmal
methods will be those identified in Section 3.3 of this manual.

6.5 DOSE PROJECTIONS

Dose projections are to incorporate planned plant operations such as pcwer
reduction or outages for the projected period.

6-3 Qev,
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APPENDIX A
METEORCLOGICAL DISPERSION FACTOR COMPUTATIONS

Carolina Power & Light Company (CP4L) engaged the services of Dames & Moore to
assess the transport and dispersion of the effluent in the atmospnere as
outlined in Preparation of Radiologizal Effluent Technical Specifications for
Nuclear Power Plants, NUREG 0133 (USMRC 1978). The methodology for this
assessment was based on guidelines presented in Regulatory Guide (RG) 1.1ll,
Revision 1 (USNRC 1977). The results of the assessment were to provide the
relative deposition flux and relative concentrations (undepleted and depleted)
based on numercial models acceptable for use in Appendix [ evaluations.

Regulatory Guide 1.111 presented tnree acceptable diffusion medels 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 modei (a variable trajectory model based on the
statistical approach to diffusion), and (3) the ccastant 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-iine described in
X0QDOQ Program for the Meteorological Evaluation of Routine Effluent Releases
at Nuclear Fower Stations (Draft), NUREG 0324 (USNRC September 1377) would be
used for generating the required analyses of Appendix I. To provide a more
realistic accounting of the variability of wind around the plant site, ter-
rain/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 H. B. Robinson Steam Electric Plant.
These data consisted of all collec*ad parameters at both the 11.03-meter and
6§2.39-meter tower levels for the year 1977. Dames & Moore comouted disper-
sions and depositions using the model described in the reference. The follow-
ing tables from the reference provide the basis for the meteorological dilu-
tion factor development »f the technical specifications for Appendix I and
were the source of the X/Q and 0/Q values used to show compliance with 1OCFR20
and 10CFRS0 for noble gases and radioiodines and particulates.

A-1
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Taoles A-1 through A-6

Tables A-7 through A-9

Relative undepleted concentration, relative
depleted concentration, and relative depo-
sition flux estimates for grourd Ilevel
releases for both standard distances and
special locations for long-term releases.

Relative undepleted concentration, relative
depleted concentration, and relative depo-
sition 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 8 for showing compliance
with 10CFR20 and 10CFR50 when the HBR Plant vent has been modified such that
it qualifies as a mixed mode release were based upon the following tables:

Tables A-10 through A-15

Tables A-16 through A-18

Relative undepleted concentration, relative
depleted concentration, and relative depo-
sition flux estimates for elevated release
for both standard distances and special
locations for long-term releases.

Relative undepleted concentration, reiative
depleted concentration, and relative depo-
sition 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.

Future Operation Computations

The NRC "X0QDOQ" Program (Revision 1) was obtained and installed on the CPaL
computer system. In general, Dames & Moore concluded that the straighc-iine

mode) is as reasonable a projection of concentrations as the puff-advection

A-2
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model. By inclusion of the terrain correction factors deveioped by a combina-
tion of the puff-advection/straight-l1ine scheme with the results of the X0QDOQ
Program, ready evaluation of on-site meteorological! data may de made.

For routine meteorological dispersion evaluations, the "X0QDOQ" Program will
be run with the appropriate physical plant data, appropriate meteorological
information for the standard distances, and special locations of interest
without a terrain/recirculation factor. The resulting computations will have
applied the TCFs to produce a final atmospheric diffusion estimate for the
site. The input to "X0QDOQ" for ground level releases at HBR are presented in
Table A-19 and for mixed mode releases at HBR in Table A-20.

Reference
Chandler, Martin W. and George Hoopes, Revised Radiologica! Effluent Technical
Specifications. Gaseous Effluent Dilution Factors, Preparad for Carolina

Power & Light Company, Robinson Facility, Dames & Moore, January 18,
1979.

A-3
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Carol

b4

TABLE A-l

X/Q Values for Long-Term Ground Level Releases at Speciai Locations (sec/m’)’

ina Power & Lignt Company - Robinson

Release Type: Annual

Release Mode: Ground 'evel

variable: Relative Concentration (Sec./Cubic Meter)
Calculation Points: Spectai

Mode!:

Straight Line (ANNXOQY)

Application of Terrain Correction Factors: VYes
Number of Observations: 8703

Af fected Site
Sector Boundary Meat Dairy
SNE 6.67€-06 4,13€-06 0.00
NE 3.02-06 2.566-06 2.13€-06
ENE 4,31€-06 4.93€-07 0.00
3 6.39€-06 1,028-07 1.44g-07
ESE 1.12€-05 1.13€-06 0.00
SE 3.28€-05 0.00 0.00
SSE 3,08E-05 0.00 0.00
S 3.29€-05 4,22%-07 0.00
SSW 2.10€-05 5.61€-07 0.00
SW 8.91€-06 2.61E-07 214607
WSW 3.97€-06 1.16€-07 0.00
W 2.11€-06 1,89€-08 0.00
W 1.626-06 5.32€-08 0.00
W 7.93€-07 5.06€-07 0.00
N 1.31€-06 1.78€-07 0.00
N 1,45€-06 §.34€-07 0.00

* Jeroes indicate that this point was not calculated
** A milk goat is located here

A-d4

Resident

6.26E-06
2.34E-06
4,13€-06
3.51E-06
7.90E-06
3.27E-05
6.01£-08
2.78E-05
2.04E-05
6.90E-06
3.226-06
1.38€-06
1.03E-06
7.39€-07
4,42e-07
6.67€-07

Garden

5.56E-06
2.13E-06
7.36E-Q7
3,58E-07
7.90E-26
3,27€-05
6.C1E-05
1.65E-05
8.07E-06
5.38E-06
1.83E-06
1.38E-06
6.06E-07
7.39%€-Q7
3.82E-07
5.67E-07

Rev.
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TABLE A-2

Depleted X/Q Values for Long-Term Ground Level Releases at Special Locations (sec/m’)”

Carolina Power & Lignt Company - Robinson

Release Type: Annual

Release Mode: Ground Level

Variable: Relative Depleted Concentration (Sec./Cubic Meter)
Calculation Points: Special

Model: Straight Line (ANNXOQY)

Application of Terrain Cor-ection Factors: VYes

Number of Observations: 82703

Affected Site
Sector Boundary Meat Dairy

NNE 5.84E-06 3.38€-06 0.00

NE 2.68E-06 2.21E-06 1.79€-06
ENE 3.95€-06 3.99€-07 0.00

E 5.79E-06 2.42€-07 1.03-07
ESE 1.01E-08 9,72€-07 0.00

SE 3.08E-05 0.00 0.00

SSE 7.46E-05 0.00 0.00

S 3.11E-05 3.42€-07 0.00

SSW 1.91€-05 4.55€-07 0.00

SW 5.25€-06 2.14€-07 2.4 Q7%
WS 3.68E-06 8.92€-08 0.00

A 1.98€-06 2.96E-08 0.0

W 1.47€-06 4,07e-08 0.00

W 6.71E-07 4,19€-07 0.00

NN 1.09€-06 3.80€-07 0.00

N 1.24E-06 5.11E-07 0.00

* Jaroes indicate that this point was not calculated
** A milk goat is located here

Resident

5.25€-06
2.09€-06
3.72E-06
3.12E-06
7,11E-06
3.0%e-05
5.61E-05
2.61E-05
1.96E-05
6.44E-06
2.94E-06
1.26E-06
9,26€E-07
6.31e-07
3.48€-07
5.28E-07

Garden

4,77€-06
1.79€-06
5.93€-27
2.86€-07
7,11E-06
3,05€-05
5.61E-05
1.53E-05
7.35€-06
4.38€-06
1.68E-06
1.26E-06
5,42€-07
6.31E-07
2.98E-97
5.24E-07
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TABLE A-3
0/Q Values for Long-Term Ground Level Releases at Special Locations (m2)"

Carolina Power & Lignt Company - Robinson
Release Type: Annual

Release Mode: Grourd Level

variable: Relative Deposition Rate (Meter?)
Calculation Poirts: Special

Model: Straight Line (ANNXOQS)

Application of Terrain Correction Factors: Yes
Number of Observations: 8703

Affected Site

Sector Bound ary Meat Dairy Resident Garden
NNE 9.80E-09 5.63E-09 0.00 9.09€-09 7.74E-09
NE 5.59€-09 4.65E-09 3.70E-Q09 4.42£-09 3.70E-09
ENE 8.06E-09 6.96E-10 0.00 7.59€-09 1.05e-09
E 1,24£-08 4.13€-10 1.80€-10 6.43E-09 5.11E-10
tSE 1.71E-08 1.46E-09 0.00 1.20E-08 1.20E-08
SE 4.23-08 0.00 0.00 4,14E-08 4.14E-08
SSE 8.08E-08 0.00 0.00 6.21E-08 6.21£-08
S 4,39-08 4.77e-10 0.00 3.826-08 2.33e-08
SSW 5.92£-08 1.38E-09 0.00 6.12£-08 2.33-08
SW 2.80€-08 6.49%-10 5.17e-10* 2.15€-08 1.65€-08
WSW 1.91E-08 4.37€-10 0.00 1.54€-08 8.84E-09
W 8.84£-09 1.09€-10 0.00 5.75e-09 5.75E-09
WNW 8.10€-09 1.88E-10 0.00 5.08E-09 2.97€-09
NW 2.44E-09 1.45€-09 0.00 2.16E-09 2.16E-09
HNW 2.44g-09 7.45€-10 0.00 6.83E-10 5.73E-10
N 1.76E-09 6.44£-10 0.00 6.67E-10 6.67E-10

* 7eroes indicate that this point was not calculated
** A milk goat is located here

A-6
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TABLE A-4
X/Q Values for Long-Term Ground Level Releases at Standard Distances (sec/m3)

Carolina Power & Lignt Company - Robinson

Release Type: Annual

Release Mode: Ground Level

Variable: Relative Concentration (Sec./Cubic Meter)
Calculation Points: Standard

Model: Straignt Line (ANNXOQ3)

Application of Terrain Correction Factors: Yes
Number of Observations: 8703

BASE DISTANCE [N MILES/XILOMETERS

Aftd Design

Sect Dist .25 5 LS LS 25 LB 33 3B A4S A
b | .40 1.2 2.01 & R LR 5.3 6.8 64 7.64

NNE . B,F05 1.F45 6,%-06 3,FE06 2.X-06 1.E06 1.IE<06 3.E~)7 S5.FD7 3.ES)

NE . 3LEDS 4.&-06 2.E-06 1.IE06 6.kD7 4.&<07 FET 2.ZJD7 2L.ZE-07 LLESDT

2

3L.Z05 5.Z-06 L.E-06 9.%ED7 5.XD7 3LFEDT 2.FDT 2LED7 LESDT LES)
2.%E05 4,%-06 1. E06 B.X-07 6.Z-07 1LE-07 2,%D7 L.ED] LED] 3.%-08
L.E05 5. %06 2.X-06 1.X-06 9.Z07 6,Z-07 S5.1EQ7 3,.FD7 2,7 1.%D7

m
.

C‘:
m

SE . A4.(E05 S5.£-06 2,06 1.E-06 3.F07 4. ZF-D7 L.&-07 2.IE<07 1.EDT L&D
SSE . B.Z05 1.ZL05 S5.E-06 2.F-06 1.F-06 9.Z07 5.F07 S5.F07 4,.F07 4ESD
) .E05 4.%£-06 1.%-06 9,107 4.Z-07 3L.XED7 2.F07 2,107 1. 7E-07 1.%-07
S5 . 255 406 1.ES06 V.ELDT 4,.FD7 LELDT 2.LED7 LLELDT LZED7 9,.FE-B
S 0. L.E05 2.Z-06 8.X07 3.%X07 2.%07 L.&07 1.Z<07 8.,%-08 7,kE-08 5.%-08
WS 0. 6.%-06 1. E-06 3.%07 2.E<07 1.&07 1.E<Q7 6,%-08 S5.%-B8 4.F08 3,%E-08
“ 0. 6.%-06 8.¥<07 3.Z07 1.EQ7 1.X07 3.&%-08 6.%-08 4.X-08 3,E-08 2.%-38
WM 0. 6,506 7.%¥07 3.EQ7 1.ED LLED7 9.Z-08 7,108 S5.%&-08 4,X-08 3.XE-08
W 0. 1E<05 1.&-06 7.%<07 4,207 2.%<07 1.X-<Q7 8.E-08 6, %08 5.X-08 4,%&-08
N 0. 2.E-05 1.E-06 1.%-06 1.%€-06 9.%07 5. 207 2.ED7 LED LED 9.Z-08
N )., 5.Z05 8, E<06 3.X-06 1. E06 1.E-06 7.[E<07 4,.%-07 3,7 2.%ED7 2.4-07
Number of Valid Observations = 8703

\umoer of [nvalid Observations = 57

Nuroer of Calms Lower Level - 98

‘umper of Calms 'pper Limt = J
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TALE A-5
Depletad X/G Values for Long-Term Ground Level Releases at Standard Distances (sec/or)

Carolina Power & udn camany - Rodinson

Release Type: Anrual

Release Mode: Ground Level

Variable: Relative Concentration (Sec./Cubic Meter)
Calculation Points: Standanrd

Mode!: Straignt Line [(ANMXODS)

Application of Terrain Correction Factors: Yes
Nurper of Observations: 8703

BASE DISTANCE [N MILES/XILOMETERS

Aftd  Design
Sect Qist 5 J5 1.5 LS 253 215 353 3175 A AS
| .20 1.2 2.0 r ] R 42 52 6.0 5.8 7.64

NE 0. B.X05 L.EO5 S5.%-06 3.E<06 2.E-06 ..X07 8. X06 6.ZL7 4,07 2,k
NE 0, 3.FD5 4,06 1.E-06 9.Z<07 S5.&-07 3.&<07 2.®D7 2.1[EQ7 l.&<)7 LX)
EE 0, D5 4,06 1L.F06 8.XD7 4.XD7 3L.ELDT 2.ESD LEDT LLEDT OLLEST
E 0., 2.%05 41606 1.X-<06 6, %07 S5.E-07 2.7<07 2.[E<07 L.&%&<7 9.%-08 7.Z-8
ESE 0. 3.&05 4,%-06 2.E-06 1,06 7.ZED? S5.ED7 A.ELD7 Z,%ED] 2.EQT LFES
SE 0, 3.ZELS 4,%00 2.Z-06 LIE06 7 ED 3.ED 2.ED LESD] LED LELDT
SSE 0., 7.¥05 11605 4,06 2.Z06 1 .X06 7.F07 S.ED7 4.EQ] ILELDT 2.%T
S 0. 3.F05 3.%-06 1.£-06 7.&07 LT 2.F07 2L.ED? LED LEQ? LED
S 0. 2.E05 4,E06 1.&06 6.&<07 3.ED7 2.&07 L.EDT LLEL] 3.%-<08 6,%-08
SW 0. L&<5 1.%<06 7,607 3107 1.%<07 L.Z<7 9.%E-08 6,%k-08 S5.E-08 4.X-08
W 0. 6.XZ06 3.Z07 3.ZC07 1.EQ7 1.E07 8.E-08 5.%&<08 4.%8 3.%08 2.7%E-08
- 0. 6,06 7.F-07 2.7 1.%£<07 LIE-07 6F-08 5.Z08 3.%X-08 2.X-08 1.%E-08
W 0. S5.%-06 7.E)7 2.7 1.FQ7 LED7 7.&08 5.F-08 4,Z-8 3.E08 2.Z-08
W 0. Ll.E05 1. %06 6.%€-07 1.%<07 2. E<07 1.(E<7 6,1E<08 5.(E-08 4.E-08 3.X-38
N 0. 105 3.E06 1.&E06 1106 7.&<07 4. Z07 2.EQ7 1.XE47 8.%08 7.kE-08
N 0. 4,%05 7.X-06 2.E-06 1.8-06 8,07 S5.&07 LED 2.%07 2.ZD7 LELD
Number of Valid Observations = 8703

Number of [nvalid Qbservations = 57

Number of Calms Lower Level = 398

Number of Caims Upper Limit = 0
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TARBLE A-6
0/Q Values for Long-Term Ground Level Releases at Stamdard Distances ()

Carolina Power & Lignt Company - Robinson
Release Type: Annual

Release Mode: Grourd Level

variable: Relative Concentration (Meter-2)
Calculation Points: Standard

Model: Straight Line (ANNXCQ9)

Application of Terrain Correction Factors: Yes
Number of Observations: 8703

BASE DISTANCE IN MILES/KILOMETERS

Dist 25 5 1.25 .5 225 255 35 37 425 A
M 40 L2 2.01 2.8 32 442 528 6018 634 7.4

0. 1.307 2.46-08 9.%X-09 4.%-09 3.0E-09 2.CE-9 1.Z09 8.Z-10 5.4-10 3.%-10
0. 7.1E-08 8.%-09 3.4-09 1.%-09 1.0E-09 6.%-10 4.6E-10 3.4-10 2.€&-10 2.CE-10
0. 5.%<8 9.6€-09 3.1£09 1.%-09 7.%-10 5.1-10 3.%-10 2.66-10 1.%-10 1.8e-10
0. 5.F<08 8.7%-09 2.7%E-09 1.4-09 9.4E-10 4.7%-10 3.6E-10 2.4€-10 1.%-10 L.1E-10
0. 5.06<8 8.X-09 3.X-09 1.66-09 1.1E-09 6.%-10 S5.1E-10 3.%-10 2.%€-10 1.8E-10
0. 4.%-08 7.6-09 3.1E-09 1.%-09 8.&%-10 4.%-10 3.1E-10 1.%-10 L.%-10 L.Z-10
0. 8.X<08 1.X-08 5.X-09 2.66-09 1.46-09 7.7€-10 4.%-10 3.%-10 3.CE-10 2.3%-10
4,08 6.X-09 2.Z-09 1.X-09 4.&%-10 3.%-10 2.6-10 1.%-10 l.&-10 1L.Z-10
0. 7.X08 1.46-08 5.1E09 2.06<09 1.1E<09 6.%-10 4.5%-10 3.Z-10 2.%-10 1.2E-10
. 4.X08 6,509 2.X-9 1.0E-09 5.7%-10 3.7%E-10 2.7E-10 1.%E-10 l.4€-10 1.1E-10
0. 3.06<8 4.%-09 1.7E-09 8.%-10 6.%-i0 3.%-10 2.%-10 1.%-10 1.6-10 1.Z-10

*EEEFTECBURRRETRAR

0. 2.%-08 3.4-09 1.X2-09 6.E-10 4.4-1C 2.7%-10 2.CE-10 1.%-10 8.%-ll 6.7E-11
0. 3.0E<08 3.%-09 1.46-09 7.4-10 5.46-10 3.7%-10 2.6E-10 2.CE-10 1.4€-10 1.CE-10
0. 3.46-08 5.X-9 2.%X-09 1.X-09 6.%-10 3.Z2-10 1.%-10 1.%-10 L.1E-10 9.(E-11
0. A4.1E-08 7.46-09 3.66<09 2.%-09 1.66<09 8.CE-10 3.%-10 2.4-10 1.5%-10 1.%-10
0. 6.%-08 1.IE-08 4.1E-09 2.0E-09 1.1E-09 7.Z-10 4.7%-10 3.%-10 2.%-10 2.Ce-10

Number of Valid Observations B 8703

Number of Invalid Observations = 57

Number of Calms Lower Level = 398

Number of Caims Upper Limit = 0
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TABLE A-7
X/Q Values for Short-Term Grournd Level Releases at Special Locations (sec/ta)'

Carol ina Power & Light Company - Robinson

Release Type: Purge

Release Made: Ground Level

variable: Pelative Concentration (Sec./Cubic #eter)
Calculation Points: Special

Model: Purge (ACNPURG2)

Application of Terrain Correction Factors: No
Number of Observations: 8703

Purge Time: 100 Hours

Affected Site
Sector Bourd ary Meat Dairy Resident Garden
NNE 7.2CE-06 5.00E-06 0.00 6.80E-06 6.20E-06
NE 5.30E-06 4.60E-06 4.00E-06 4.40€-06 4.00E-06
ENE 6.90E-06 1.50€-06 0.00 6.70E-06 1.90E-06
E 1.00E-05 1.10€-06 6.40E-07 6.20E-06 1.20€-06
ESE 1.50€E-05 2.60E-06 0.00 1.10€-05 1.10E-05
SE 3.40E-05 0.00 0.00 3.30€E-05 3.30€-05
SSE 5.10E-05 0.00 0.00 4.10E-05 4.10E-05
S 3.00€-05 1.20€-06 0.00 2.60E-05 1.80E-05
SSW 2.10E-CS 1.30€-06 0.00 2.00E-05 9.80€E-06
SW 1.10€-05 7.80E-07 6.70E-Q7** 9.10€E-06 7.20E-06
WSW 8.10E-06 5.50€E-07 0.00 6.90E-06 4.20€E-06
W 5.50€-06 3.00E-07 0.00 4.20£-06 4.20€-06
WNW 5.30E-06 3.90E-07 0.00 3.70E-06 2.50E-06
NW 2.30€-06 1.70E-06 0.00 2.20E-06 2.20E-06
NNW 2.40E-06 1.20€-06 0.00 1.20E-06 1.10E-06
N 2.70E-06 1.50€-06 0.00 1.50€-06 1.50€-06

* Zeroes imiicate that this point was not calculated
** A milk goat is located here

A-10
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TABLE A-8
Depleted X/Q Values for Short-Term Ground Level Releases at Special Locations (SCC/IJ).

Carolina Power & Light Company - Robinson

Release Type: Purge

Release Mode: Grourd Level

variable: Relative Depleted Concentration (Sec./Cubic Meter)
Calculation Points: Special

Model: Purge (ACNPURGZ)

Application of Terrain Correction Factors: No

Number of Observations: 8703

Purae Time: 100 Hours

Affected Site
Sector Bourd ary Meat Dairy Resident Garden
NNE 6.30E-06 4.09€-06 0.00 5.71E-06 5.31E-06
NE 4.71E-06 3.97E-06 3.37€-06 3.77E-06 3.37E-06
ENE 6.19€-06 1.21E-06 0.00 5.96E-06 1.53E-06
E 9.06E-06 8.80E-07 4.80E-07 5.51E-06 9.34£-07
ESE 1.36E-05 2.14E-06 0.00 9.90€-06 9.90E-06
SE 3.19€-05 0.00 0.00 3.08E-05 3.08E-05
SSE 4.71E-05 0.00 0.00 3.83E-05 3.83E-05
S 2.83E-05 9.74E-07 0.00 2.44£-05 1.67E-05
SSW 1.91€-05 1.05E-06 0.00 1.92€-05 8.93£-06
SW 1.02E-05 6.38€-07 7.64E-Q7** 8.49€-06 6.52E-06
WSW 7.50E-06 4.23e-07 0.00 6.30E-06 3.85€-06
W 5.16E-06 2.28E-07 0.00 3.85€-06 3.85e-06
WANW 4.826-06 2.98E-07 0.00 3.33E-06 2.23E-06
NW 1.95€-06 1.41E-06 0.00 1.88E-06 1.88E-06
NNW 1.99€-06 9,53e-07 G.00 9.46E-07 8.59€-07
N 2.31E-06 1.19€-06 0.00 1.18E-06 1.18€-06

* Zeroes indicate that this point was not calculated
** A milk goat is located here

A-11
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TABLE A-9
0/Q Values for Short-Term Ground Level Releases at Special Locations (m2)"

Carolina Power & Light Company - Robinson
Release Type: Purge

Release Mode: Ground Level

variable: Relative Deposition Rate (Meter~2)
Calculation Points: Special

Model: Purge (ACNPURG2)

Application of Terrain Correction Factors: No
Number of Observations: 8703

Purge Time: 100 Hours

Af fectad Site

Sector Bourd ary Meat Dairy Resident Garden
NNE 1.06E-08 6.80E-09 0.00 9.86E-09 8.62E-09
NE 9.80E-09 8.37e-09 6.96E-09 7.96E-09 6.96E-09
"INE 1.26E-08 2.12e-09 0.00 1.21E-08 2.72E-Q9
£ 1.94£-08 1.51€-09 8.00E-10 1.13E-08 1.67€-09
ESE 2.29€-08 3.22e-09 0.00 1.68E-08 1.68E-08
SE 4.25£-08 0.00 0.00 4.19%-08 4.19€-08
SSE 5.10€-08 0.00 0.00 4.22e-08 4.22£-08
S 3.99%-08 1.36E-09 0.00 3.5%-08 2.54£-08
SSW 5.92E-08 3.18€-09 0.00 6.00E-08 2.83E-08
SW 3.46E-08 1.93E-09 1.61E-09** 2.83E-08 2.20E-08
WSW 3.90E-08 2.07E-09 0.00 3.30E-08 2.03E-08
. 2.30€-08 8.40E-10 0.00 1.75€-08 1.75€-08
wNW 2.65E-08 1.38E-09 0.00 1.82E-08 1.22€-08
NW 7.08E-09 4.86E-09 0.00 6.42E-09 6.42E-09
NNW 4.46E-09 1.87E-09 0.00 1.86E-09 1.65E-09
N 3.27e-09 1.50E-09 0.00 1.50€E-09 1.50E-09

* Zeroes indicate that this point was not calculated
* A milk goat is located here

A-12
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TABLE A-10
X/0 Values for 'ong-Term Mixed Made 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 (ANNXOQ9)

Application of Terrain Correction Factors: Yes
Number of Observations: 8703

Affected Site

Sector Boundary Meat Dairy Resident Garden
NNE 3.33e-07 2.82E-07 2.00 3.23e-07 3.18e-07
NE 1.34€-07 1.40€-07 1.23e-07 1.3%-07 1.23e-07
ENE 2.74E-07 1.23e-07 0.00 2.79%-07 8.51E-08
E 2.40€-07 1.11E-07 5.39%-08 2.53e-07 1.33e-07
ESE 2.75e-07 1.25€-07 0.00 2.17E-07 2.17€-07
SE 5.13e-07 0.00 0.00 5.23e-07 5.23e-07
SSE 9.94€-07 0.00 0.00 7.61E-07 7.61E-07
S 4.57e-07 3.61E-08 0.00 4.00€-07 2.50€-07
SSW 5.54E-07 1.27€-07 0.00 5.71E-07 2.69E-07
SW 2.31E-07 5.38C-08 4.72e-08** 1.84€-07 1.51E-07
WSW 2.06E-07 4.64£-08 0.00 1.68€-07 1.02€-07
W 9.36E-08 1.87e-08 0.00 7.13e-08 7.13E-08
WNW 1.02e-07 4.28E-08 0.00 9.55e-08 9.80E-08
NW 1.526-07 1.30€-07 0.00 1.54€-07 1.54€-07
NNW 1.71E-07 8.86E-08 0.00 8.30E-08 7.28E-08
N

9.32£-08 5.66E-08 0.00 5.80E-08 5.80€-08

* Zeroes imdicate that this point was not calculated
* A milk goat is located here

A-13
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TABLE A-11
Depleted X/Q Values for Long-Term Mixed Mde Releases at Special Locations (sec/w)”

Carolina Power & Light Company - Robinson

Release Type: Annual

Release Mode: Mixed Mode

Variable: Relative Concentration (Sec./Cubic Meter)
Calculation Points: Special

Model: Straight Line (ANNXCQ9)

Acplication of Terrain Correction Factors: Yes
Number of Observations: 8703

Af fected Site
Sector Bourd ary Meat Dairy Resident Garden
NNE 3.33e-07 2.82E-07 0.00 3.23e-07 2.98E-07
NE 1.23e-07 1.28€-07 1.23e-07 1.28-07 1.23E-07
ENE 2.59€-07 1.23e-07 0.00 2.63E-07 8.12E-08
3 2.40€-07 1.11€-07 4.3%-08 2.53€-07 1.23e-07
ESE 2.54E-07 1.18e-07 0.00 1.96E-07 1.96E-07
SE 4.93€-07 0.00 0.00 5.02e-07 5.02e-07
SSE 9.32E-07 0.00 0.00 7.21E-Q07 7.21E-07
S 4.3%-07 3.42e-08 0.00 3.82E-07 2.33e-07
SSW 5.35€-07 1.27e-07 0.00 5.51E-07 2.51e-07
SW 2.31E-07 5.14E-08 5.31E-08* 1.84€-07 1.45€-07
WSW 2.06E-07 4.46E-08 0.00 1.68E-07 9.91E-08
. 9.10€-08 1.82£-08 0.00 6.90E-08 6.90E-08
WANW 9.88E-08 4.07e-08 0.00 9.26E-08 9.54E-08
NW 1.51E-07 1.27e-07 0.00 1.54£-07 1.54€-07
NNW 1.64€ 07 8.44£-08 0.00 8.04E-08 6.92£-08
N 8.91E-08 5.42£-08 0.00 5.56E-08 5.56E-08

* Zerces imdicate that this point was not calculated
** A milk goat is located here

A-14
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TABLE A-12
0/Q Values for Long-Term Mixed Mode Rele:ses at Special Locations (m2)"

Carolina Power & Light Company - Robinson
Release Type: Annual

Release Mode: Mixed Mode

Variable: Relative Deposition Rate (Meter?)
Calculation Points: Special

Model: Straight Line (ANNXOQ9)

Application of Terrain Correction Factors: Yes
Number of Observations: 8703

Affectad Site

Sector Boundary Meat Dairy Resident Garden
NNE 2.29%-09 1.39€-09 0.00 2.22E-09 1.89€-09
NE 1.7%-09 1.51E-09 1.23e-09 1.39%€-09 1.23E-09
ENE 3.19e-09 3.41E-10 0.00 3.10€-09 4.78E-10
E 4.99%€-09 2.31E-10 1.15€-10 2.92E-09 2.76e-19
ESE 4.86E-09 5.90E-10 0.00 3.75eE-09 3.75e-09
SE 6.98€-09 0.00 0.00 7.20E-09 7.20€-09
SSE 6.22E-09 0.00 0.00 5.21E-09 5.21E-09
S 7.31E-09 1.77e-10 0.00 6.60€E-09 5.17e-09
SSW 1.01E-08 7.41E-10 0.00 1.06£-08 6.81E-09
SW 4.62£-09 3.32-10 2.66E-10"* 4.14E-09 3.87e-09
WSW 4.85e-09 2.59€-10 0.00 4.34F-09 3.35e-09
. 2.64E-09 6.74E-11 0.00 1.95€-09 1.95€-09
WNW 2.59€E-09 1.25€-10 0.00 1.94E-09 1.29€-09
NW 1.20€-09 7.66E-10 0.00 1.12€-09 1.12E-09
NNW 7.77€-10 2.53E-10 0.00 2.41E-10 2.03E-10
N 3.62E-10 1.41E-10 0.00 1.51E-10 1.51E-10

* Zeroes indicate that this point was not calculated
** A milk goat is located here
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TABLE A-13
X/Q Values for Long-Term Mixed Mode Releases at Standard Distances (sec/ar)

Carolina Power & Light Company - Robinson
Release Type: Annual
Release Mode: Mixed Mode
variable: Re'ative Concentration (Sec./Cubic Meter)
Standard
Model: Straight Line (ANNXOQ9)
Appiication of Terrain Correction Factors: Yes

Calculation Points:

Number of Observations:

Afm  Design
Sect Dist 25
M 40
NNE 0. 1.%-06
NE 0. Ll.E-06
3, 3 0. 8.6e07
E 1.2-07
ESE 7.807
SE . 5.%-07
SE 0. 1.0e-06
S 0. 5.0e<07
SSW 6.3&-07
SW . LED7
e 0. 3.0e07
- 0. 2.4&-07
AN 0. 2.8%<07
NW 0. .07
NN . ALZET7
N 0. 7.%-07

Number of Valid Observations
Number of Invalid Observations
Number of Calms Lower Level
Number of Calms Upper Limit

J5
l.a

3.%€07
1L.E-07
2.6E-07
2.66-07
1.9607
1.e-<07
1807
9.4-%
2.TE07
9.%-08
6.%-08
6.Z-08
8.4-8
L.ZE07
1,807
1.7e-07

8703

BASE DISTANCE (N MILES/XILOMETERS

1.25
2.01

3107
L.1E<07
1.9€07
P TV
1.7E07
7.%-08
. T}
7.C-08
2,407
8.&-08
8.Z-8
6.E-08
8.6E-08
1.%-07
14607
1.E-07

LS 225
2R e

2.7EQ7 2.%E-07
9.0E-08 6.7E-08
L.7EQ, L.ZE7
2.(E<07 2.1E<07
1.E07 1.0e-07
5.1E-08 3.%E-08
8.E-08 5.4-08
5.%-08 3.%-08
1LE07 1.Z07
6.1£-08 4.6E-08
5.4-08 5.4-08
4.%-08 4.%-08
6.808 6.X-08
1L.Z<G7 9.Z-08
16607 1.4E07
9.X-08 7.Z-8

8703
57
60

5

A-16

2.75
4.2

2.0e<07
5.X-08
1.1EQ7
1L.Z-07
7.8
2.%-08
3.66-08
3.Z-08
8.4£-08
3.7E-08
4.1E-08
3.%-08
5.Z-08
6.%-08
9.Z-08
5.%-08

3.5
5.23

1.6e07
7.86-08
7.4-08
9.4-08
6.66-08
1.%-08
2.6E-08
2.%-08
6.%&-08
3.Z-08
3.0e-08
3.(e-08
4.Z-08
4.7%-08
5.4e-08
4.%-08

3.75
6.03

L.aE07
3.&-08
6.Z-08
7.Ce-08
4.%-08
1.Z-08
2.%-08
2.%-08
4,708
2.%X-08
2.7E-08
2.Ce-08
3.66-08
4.1E-08
3.7E08
3.8%&-08

4.25
6.54

38608
5.4-08
4.8-08
4,7E-08
3.86-08
1.Z-08
1.9€-08
2.Z-(8
3.6e-08
2.0e-08
2.4-08
1.%E-08
3.6e-08
3.%-8
2.5E-08
3.k-08

‘.B
7.64

6.5-08
3.4-08
4,208
3.6e-08
2.9e-08
1.1E-08
1.8€-08
1.%€-C8
3.1-08
1.7E-08
1.9€-08
1L.Z-08
3.4-08
2.%-08
2.1E<08
2.%-08
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TABLE A-14
Depleted X,Q Values for Long-Term Mixed Mode Releases at Standard Distances (sec/m)

Carolina Power & Lignt Company - Robinson

Release Type: Annual

Release Mode: Mixed Mode

variable: Relative Depeleted Concentration (Sec./Cubic Meter)
Calculatizn Points: Standard

Model: Straignt Line (ANNXOQ9)

Application of Terrain Correction Factors: Yes

Number of Observations. 8703

BASE DISTANCE IN MILES/XILOMETERS

Aftd
Sect Dist 25 75 1.25 .5 22 275 35 315 45 A
M 40 L2 2.01 2.8 IR AR 52 6.8 634 7.64

0. L.506 3.7%-07 3.1E07 2.% 07 2.Z07 1.&%&07 L.%<07 1.%-07 8.%-08 6.l1E-08
0. 9.%-07 1.4-07 1.IEQ7 8.%-08 6.4£-08 4.%-08 7.%-08 3.¢-08 S5.Z-08 3.1t-08
8.X07 2.%<07 1.&07 1.6607 1.Z07 1.CE<07 6.%-08 5.7E-08 4.%-08 4.E-08
. 7.E-07 2.4€-07 2.CE-07 1.%-07 2.1E-07 1.1E-07 9.4€-08 6.%-08 4.%-08 3.4E-08
0. 7.%X07 lL.%07 1.&07 1.Z<07 9.6k-08 7.%X-08 6.l[E08 4.%-08 3.66-08 2.7E-08
0, 5. 7E-07 9.&-08 6.%-08 4.7%-08 3.GE-08 2.%X-08 l.ZE-08 LZ-08 L.E-O3 9.%-09
9.66-07 1.7E07 1.1EQ7 7.4-08 4.%-08 3.%-08 2.4%-08 2.1t-08 1.E-08 l.6E-08
0. 4.%<07 8.%-08 6.%-08 5.%¥-08 3.¥-08 3.1E-08 2.7E-08 2.4-08 2.1E-08 1.%-08
0. 6.1E07 2.%-07 2.46<07 1.%-J7 1.1E<07 8.0E-<08 6.0E-08 4.%-08 2.4E-08 2.%-08
34607 9.%-0B 8.%-08 5.%-08 4.4-08 3.8 3.1£-08 2.ZX-0s 1.%-08 l.&-08
2.%07 6.X-08 6.1£-08 5.X08 S5.X-08 4.06-08 2.%-08 2.6%-08 2.Z-08 l.%8
0. 2.4-07 6.0E-08 5.%-08 4.%-08 4,7E-08 3.%-08 2.%-08 1.%-08 l.4%&-08 1.Z-8
2.6607 B8.X-8B 8.4-08 6.6608 6.X-08 5.8 4.E-08 3.4-08 3.4-08 1.Z-(8
3.E07 1.1E<07 L%E~7 1.1E-07 9.CE-08 6.X-08 4.%-08 3.%¥-08 3.E-08 2.4-08
41607 1.2-07 1.807 1.G607 1.4607 8.%-08 5.Z-08 3.%-08 2.4%-08 2.(E-08
7.%07 1.§-07 1.X-07 8.%-08 6.%-08 5.7%-08 4.%X-08 3.%&-08 3.1E-08 2.7E-08

“FERFTRYEUARRTRAA

O O o O
¥y ¥ ¥ .

Mumber of Valid Observations
Number of Invalid Observations
Number of Calms Lower Level
Number of Calms Upper Limit

8703
57
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TABLE A-15
D/Q Values for Long-Term Mixed Mode Releases at Standard Distances (m2)

Carolina Power & Light Company - Robinson

Release Type: Annual
Release Mode: Mixed Mode

variable: Relative Deposition Rate (Meter~2)

Calculation Points: Standard
Model: Straight Line (ANNXOQ9)

Application of Terrain Correction Factors: Yes

Number of Observations: 8703

BASE DISTANCE IN MILES/XILOMETERS

25 5 13

LS 225

M 40 121 20 2.8 3.8

*EEFTRPLYLRRRTRAR

Number of Valid Observations
Number of Invalid Observations
Number of Caims Lower Level
Number of Calms Upper Limit

0. 1.66-08 S5.CE<09 2.1E0S
0. L.E-08 2.&-09 l.X-09

LLIEO8 3.&-09 1.4-09
. LIE<08 3.%E-09 l.4%&-09
0. £C.6e-09 2.7E-09 1.Z-0®
0. 7.E-09 1.%E-09 9.%-10
0. 6.Z-9 1.%k-09 8.6-10
0. 7.1E-09 1.%e-09 7.€-10
0. 1.Ce08 5.CE-09 2.6e-09
0. 5.¢-09 2.e-09 9.%-10
0. 4.%-09 1.%-9 8.4-10
0. 4.CE-09 1.%&-09 6.%-10
0. 4.0 1.%<09 7.1E-10
0. 5.9 2.Z-09 1.1E-09
0. 4.%-09 1.%-09 1.1E09
0. 5.%-09 lL.&E-09 8.Z-10

LLZ09 7.%-10
6.2-10 3.%-10
7.6€-10 3.7E-10
7.Z2-10 5.CE-10
6.7E-10 4.ZE-10
4.7E-10 2.Z%E-10
4.66-10 2.6&-1C
4.2-10 1.&-10
1.1IE09 6.1E-10
4,%E-10 2.%-10
4.8-10 3.7E-10
3.4-10 2.6&-10
4.2-10 3.Z-10
6.4E-10 3.€&-10
8.1E-10 5.Z-10
4.CE-10 2.4-10

8703
57
80

5

A-18

2.75
4.2

5.2-10
2.%-10
2.7E-10
2.66-10
2.8-10
1.E-10
1.%-10
1.X-10
3.%-10
1.%-10
2.%-10
1.E&-10
2.%-10
1.%-10
2.7E-10
1.6E-10

3.25
5.23

3.4e-10
1.&-10
1.8€-10
2.1E-10
2.1E-10
1.1E-10
9.%-11
9.%-11
2.6E-10
1.%-10
1.5-10
1.XE-10
1.6E-10
1.Z-10
1.4E-10
1.CE-10

.7
6.03

2.7e-10
l.&£-10
1.4€-10
1.%-10
1.%-10
5.%-11
7.7E-11
7.%&-11
1.8-10
9.&-11
1.Z-10
7.%-11
1.Z-10
1.CE-10
8.8€-11
7.4-11

4.25
6.84

2.Ce-10
1.Z-10
1.Z-10
1.CE-10
1.0E-10
5.CE-11
5.9%-11
6.1E-11
1.3E-10
7.6E-11
1.0E-10
5.4-11
9.%-11
1.1E-10
5.7e-11
5.&-11

‘.n
7.64

1.4€-10
1.CE-10
1.1E-10
7.%-11
7.%&-11
4.Z-11
5.CE-11
4.2%&-11
1.Ce-10
6.4€-11
7.1E-11
4.1E-11
7.4-11
9.6-11
4.%-11
4.7-11



Page 128 of 16

4

TABLE A-16

X/Q Values for Short-Term Mixed Mode Releases at Special Locations (sec/lz)'

Carolina Power & Light Company - Robinson

Release Type: Purge

Release Mode: Mixed Mode

variable: Relative Concentration (Sec./Cubic Meter)
Calculation Points: Special

Model :

Purge (ACNPURG2)

Applicztion of Terrain Correction Factors: No
Number of Observations: 8703

Purge Time: 100 Hours
Affected Site
Sector Bourdary Meat Dairy

NNE 8.40E-07 7.00E-07 0.00
NE 5.40€-07 5.30€E-07 4.70€E-07
ENE 8.90€E-07 4.20€E-07 0.00
E 1.00E-06 4.00€-07 2.50€-07
ESE 1.24E-06 4.70E-07 0.00
SE 2.20E-06 0.00 0.00
SSE 2.90E-06 0.00 0.00
S 1.90E-06 2.00E-07 0.00
SSW 2.00E-06 4.,00€-07 0.00
SW 1.10E-06 2.40€-07 2.10E-Q7**
WSW 1.20E-06 2.20€-07 0.00
W 7.40€-07 1.30€-07 0.00
WNW 7.90E-07 2.20E-07 0.00
NW 6.30E-07 5.10€-07 0.00
NNW 5.10E-C7 3.20€-07 0.00
N 3.50€-07 2.20e-07 0.00

* Zeroes imdicate that this point was not calculated
= A milk goat is located here

Resident

8.30e-07
5.20€-07
8.80€-07
9.20€-07
1.00€-06
2.10€-06
2.40€E-06
1.70E-06
2.00E-06
9.50€-07
9.90€-07
5.90€-07
6.80E-07
6.20€-07
3.10€-07
2.40€-07

Garden

7.90E-07
4.70e-07
3.10e-07
4.50€-07
1.00E-06
2.10€-06
2.40€-06
1.20€-06
1.10E-0€
7.70e-Q7
6.30E-07
5.90e-07
€ 20E-07
6.20€E-07
2.90E-07
2.40€-07
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TABLE A-17
Depleted X/Q Values for Short-Term Mixed Mude Releases at Special Locations (sec/m)”

Carolina Power & Light Company - Robinson

Release Type: Purge

Release Mode: Mixed Mcde

Variable: Relative Depleted Concentration (Sec./Cubic Meter)
Calculation Points: Special

Model: Purge (ACNPURG2)

Application of Terrain Correction Factors: No

Number of Observations: 8703

Purge Time: 100 Hours

Af fected Site

Sector Bourdary Meat Dairy Resident Garden
‘Ne 8.40E-07 7.00E-Q7 0.00 8.30E-07 7.41E-07
NE 4.95€-07 4.86E-07 4.70e-07 4.77e-07 4.70E-07
ENE 8.40E-07 4.20€-07 0.00 8.31E-07 2.96e-07
E 1.00€-06 4.00€-07 2.03e-07 9.20€-07 4.15€-07
ESE 1.11E-06 4.44£-07 0.00 9.00E-07 2.00E-07
SE 2.11E-06 0.0C 2.00 2.01E-06 2.01E-06
SSE 2.726-07 0.00 .00 2.27€-06 2.27E-06
) 1.82E-06 1.90€-07 0.00 1.63e-06 1.12€-06
SSW 1.93E-06 4.00€-07 0.00 1.93E-06 1.03E-06
SW 1.10€-06 2.29%-07 2.35E-Q7** 9.50€-07 7.36E-07
WM 1.20€-06 2.128-07 0.00 9.90€-07 6.11E-07
- 7.19€-07 1.26€-07 0.00 5.71E-07 5.71€E-07
ANW 7.65€-37 2.09€-07 0.00 6.59€-07 6.04€-07
NW 6.24€-07 4.99%€-07 0.00 6.20€-07 6.20E-07
NNW 4.90E-07 3.05E-07 0.00 3.00€-07 2.76E-07
N 3.35€-07 2.20e-07 0.00 2.30e-07 2.30e-07

* Zerces imiicate that this point was not calculated
* A milk goat is located here

A-20
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Carol

TABLE A-18

0/Q Values for Short-Term Mixed Mode Releases at Special Locations (m2)”

ina Power & Lignt Company - Robinson

Release Type: Purge
Release Mode: Mixud Mode
Variable: Relative Deposition Rate (htor‘z)

Calcu

Model :

lation Points: Special
Purge (ACNPURG2)

Application of Terrain Correction Factars: No

Numoer of Observations: 3703

Purge Time: 100 Hours

Affected Site

Sector Boundary Meat Oairy
NNE 5.77€-09 3.45€-09 0.00
NE 7.18E-09 5.72E-09 4,70€-08
ENE 1.04E-08 1.16€-09 0.00
E 2.08e-08 8.36E-10 5.32-10
ESE 2.126-08 2.22-09 0.00
SE 2.99€-08 0.00 0.00
SSE 1.81E-08 0.00 0.00
S 3.04E-08 9.84€-10 0.00
SSW 3.66E-08 2.33-09 0.00
SW 2.20E-08 1.48E-09 1.18E-09"*
WS 2.83-08 1.23€-09 0.00
W 2.09€-08 4,6%-10 0.00
W 2.01E-08 6,45E-10 0.00
e 4,98€-09 3.00€-09 0.00
NNW 2,32-09 9.15€-10 0.00
N 1.36E-09 5.75€-10 0.20

* Zeroes indicate that this point was not calculated
** A mlk yoat is located here

A-21

Resident

3.70€E-09
5.20€-09
9,77E-09
1.06E-08
1.73€-08
2.38¢-08
1.54€-08
2.30€-08
3.726-08
2.14E-08
2.5%-08
1.62€-08
1,38€-C8
4,33€-09
8,99€-10
6.24€-10

Garden

4,58€-09
4,70E-09
1.73E-09
3.36E-10
1.73E-08
2.38€-08
1.64E-08
2.43€-08
2.78%€-08
1.97€-08
2.07€-08
1.62E-08
8.18€-09
4,33€-09
3.09€-10
6.24€-10
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Card Type Columns

10

11

12

13

1-80

1-25

1-16

1-80

1-80

TABLE A-19 (continued)

Description

Wind velocity units correction
Maximum wind speed in each wind class (m/sec)

Distance in meters at which terrain heights are given

Terrain heights (in meters, above plant grade) correspond
to distances in Card Type 8

Number of receptor locations for a particular receptor type

Title of receptor type for receptor locations

Receptor direction and distance

Title for release point whose characteristics are described
on Card Type 14

Value To Be Used
in X0QDOG

200.00

0.75
3.50
7.50
i2.50
18.50
25.00
26.00

(2)
(2)

Site boundary

Dairy = 1
Meat = 14
Residence
Garden =

= 16
16

Site Boundary

Dairy
Meat
Residence
Garden

(See Table 1)

(1)

16

%91 30 7g] @28eq



Card Type Columns

14 1-5
6-10
11-15
16-20
21-25

15

TABLE A-19 (continued)

Description

Vent average velocity (m/sec)

Vent inside diameter (m)

Height of vent release point (m)

Height of the vent's buiiding (m)

Minimum cross-sectional area for the vent's building (m
Wind height used for vent elevated ielease

Vent heat emission rate (cal/sec)

2)

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

Value To Be Used

in X0QDOQ

%91 30 g1 9%eg
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Card Type Columns
7 1-5

6-75

8 1-80
>

~ 9 1-80
o

10 1-25

11 1-16

12 1-80

13 1-80

TABLE A-20 (continued)

Description

Wind velocity units correction
Maximum wind speed in each wind class (m/sec)

Distance in meters at which terrain heights are given

Terrain heights (in meters, above plant grade) corresponding
to distances in Card Type 8

Number of receptor locations for a particular receptor type

Title of receptor type for receptor locations

Receptor direction and distance

Title for release point whose characteristics are described
on Card Type 14

Value To Be Used
in X0QDOQ

200.00
0.75
3.50
7.50

12.50
18.50
25.00
26.00

(2)
(2)

Site boundary = 16
Dairy = 1

Meat = 14
Residence = 16
Garden = 16

Site Boundary
Dairy

Meat
Residence
Garden

(See lable 1)

(1)

%91 30 ¢f1 @8eq
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TABLE A-20 (continued)

Value To Be Used

Card Type Coluans Description in X0QDOQ
14 1-5 Vent average velocity (m/sec) 20.1
6-10 Vent inside diameter (m) 1.0
11-15 Height of vent release point (m) 60.7
1€-20 Height of the vent's building (m) 59.0
21-2% Minimum cross-sectional area for the vent's building (-2) 1370.0
26-30 Wind height used for vent elevated release n.
31-%% Vent heat emission rate (cal/sec) 0.
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

%91 30 9¢1 afeyg



Page 137 of 164

APPENDIX B
DOSE PARAMETERS FOR RADIOIODINES, PARTICULATES, AND TRITIUM

This appendix contains the methodology which was used to calculate the dose
parameters for radiofodines, particulates, and tritium to show compliance with
10CFR20 and Appendix ! ot 1OCFRS0 for gaseous effluents. These dose parame-
ters, P; and Ry, were calculated using the methodology outlined in NUREG 0133
along with Reguiatory Guide 1.109, Revision 1. The following sections provide
the specific methodology which was utilized in calculating the P, and R;
values for the varfous exposure pathways.

8.1 Calculation of P,

The dose pa~ameter, P;, contained in the radioiodine and particulates portion
of Section 3.2 includes pathway transport parameters of the "i" radicnuclide,
the receptor's usage of the pathway medfa, and the dosimetry of the expo-
sure. Pathway usage rates and the internal dosimetry are functions of the
receptor's age; however, the youngest age group, the infant, will always
receive the maximum dosc under the exposure conditions for Technicil Specifi-
cation 3.9.3.1.b. For the infant exposure, separate values of P; may be
calculated for the inhalation pathway which fs combined with a W parameter
based on (X/Q) and the food (milk) and ground pathway which is combined with a
W parameter normally based on (D/Q) except for tritium. The following sec-
tions provide in detail the methodology which was used in calculating the P,
values for inclusfon into this ODCM.

3.1.1 Inhalation Pathway

The evaluation of this pathway consists of estimating the maximum dose to the
most critical organ received by an infant through inhalation by:

Py, K'(BR) OFA (8.1-1)

8-1
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where:
P; s Dose parameter for ragionuclide "1" for the inhalation pathe-
[ :
way, mrem/yr per ;C1,m3;
K' = A constant of unit conversion;
= 108 pCi/uCi;
8R = The breatning rate of the infant age group, m3/yr;
CFA4 = The maximum organ inhalation dose factor for the infant age

groug for radionuclide "i," mrem/pCi.

The age group considered is the infant group. The infant's breathing rate 1s
taken as 1400 m3/yr from Table E-5 of Regulatory Guide 1.109, Revision l. The
innalation dose factors for the infant, OFA,, are presented 1n Taole 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 x 107 oFA, (8.1-2)

8.1.2 Ground Plane Pathway

The dose factor from ground plane pathway is calculated dy:
-\t

by % KKDFGy (1-e P (8.1-3)
where:
P,G = Dose parameter for rad1onuclid32"1“ for the ground plane path-
way, mrem/yr per uCi/sec per m =,
K' = A constant of unit conversion;

s 10°% pCi/uCi;

B-2
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A constant of unit conversion;
3760 nr/yr;

The radiological decay constant for radionuciige "i," sec™ ]

The exposure period;
318 x 107 sec (1 year);

OFG; The ground plane dose conversion factor for radionuclide "i,"
mrem/hr per pCi/mz.

The adeposition rate onto the ground plane results in a ground plane concentra-
tion that is issumed to persist over a year with radiological decay--the only
operating removal mechanism for each radionuclide. The grourd plane dose
cenversion factors for radionuciide "i," DFG;, are presented in Table £-6 of
Regulatory Guide 1.109, Revision 1.

Resolution of the units yields:

-\t
Pig = 8.76 x 107 OFG, (l-e ' ) (8.1-4)
B.l.3 Milk
The dose factor from the cow/goat-milk-man pathway i1s calculated by:
K'r Q@ (U ) F -\t
‘' . 5t ¢
- = DFL, e (B.1-5)
Tm LR i
where:
Pi* = [Dose parameter for radionuclide "i" for the cow milk or goat
' milk pathway, mrem/yr per uCi/sec per m‘za
" = A constant of unit conversion;
= 108 pCi/uci;
Qe = The cow's or goat's consumption rate of feed, kg/day (wet

weight);

83
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Uap = The infant's milk consumption rate, liters/yr;

Yy = The agricultural productivity Dy unit area, (g/nz;

Fo = The stable element transter coefficient, pCi/liter per
pCi/day;

r = Fraction of deposited activity retained on cow's or goat's
feed grass;

OFL; = The maximum organ ingestion dose factor for radionuclide "1,"

mrem/pCi;
L = The radiological decay constant for radionuclide "i," sec'lz
x' = The decay constant for removal of activity on leaf and plant
surfaces by waathering, sec);
s 5.73 x 1077 sec”} (corresponding to a l4-day nalf-life);
t¢ = The transport time from pasture cow or goat.to milk to infant,

sec.

A fraction of the airborne deposition is captured by the ground plane vegeta-
tion cover. The captured material is removed from the vegetation (grass) by
both radiological decay and weathering processes.

Various parameters which were utilized to determine the P, values for the cow
and goat milk pathways are provided in Table B-l. Table E-1 of Regulatory
Guide 1.109, Revision 1, provides the stable element transfer coefficients,
Fas and Table E-14 of the same regulatory guide provides the ingestion dose
factors, OFL;, for the infant's organs. The organ with the maximum value of
OFL; was used in the determination of P‘ for this pathway. The incorporation
of the various constants of Table 8-1 into Equation B.l-5 results in the

following:
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For radioiodines and particulates from cow's milk:

10 rFm =hte
P = 2.4x 10 OFL, e . (B.1-6)
n 3 1'1—7*\'“- i

For radiciodines and particulates from goat's milk pathway:

o rFm -xitf
P1" = 2.8 x 10° Tj_’—w DFLi e (301‘7)

The concentration of tritium in milk s based on its airborne concentration
rather than the depostion rate and is calculated by:

Pry = K'K'"'FpdgUagOFly 0.75(0.5/%) (8.1-8)

pTM = Dose parameter for tritium for the cow milk and goat milk
pathways, mrem/yr per ;Ci/m3;

e = A constant of unit conversion;
= 103 gm/kg;

H = Absolute humidity of the atmosphere, gm/m3;

0.75 = The fraction of total feed that is water;

0.5 = The ratio of the specific activity of the feed grass water to
the atmospheric water;

OFLy = Maximum organ ingestion dose factor for tritium, mrem/pCi.

8.5
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B.2 Caiculation of R, Following Requlatory Guide 1.109 Methodo!ogy

The radioiodine and particulate Technical Specification 3.9.5.1 s applicable
to the location in the unrestricted area where the combination of existing
pathways and receptor age groups indicates that the maximum potential exposure
occurs. The inhalation and ground plane exposure pathways shall be considered
to exist at all locations. The grass-goat-milk, the grass-cow-milk, grass-
cow-meat, and vegetation pathways are considered based on their existence at
the various locations. R; values have been calculated for the adult, teen,
child, and infant age groups for the ground plane, cow milk, goat milk, vege-
table, and beef ingestion pathways. The mechodology which was utilized to
calculate these values [see Tables 3.3-1 through 3.3-19) is presented below
and follows the guidance given in Regulatory Guide 1.109.

8.2.1 I[nhalation Pathway

The dose factor from the irnhalation pathway is calculated by:

R'I = K' (BR), (DFA4), (8.2.-1)
where:
R, = Dose factor for each identified radfonuclide "i" of the organ

of interest, mrem/yr per uC1/03:

K' = A constant of unit conversion;
= 108 pCi/uCi;

Breathing rate of the receptor of age group a, m/yrs

(8R) 5

(OFA,)a =« Organ finhalation dose factor for radfonuclide "i" for the
receptor of age group a, mrem/pCi.

The breathing rates (BR), for the varfous age groups are tabulated below, as
given in Table E-5 of Regulatory Guide 1.109, Revision l.

B8-6 Rev,
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Age Group (a) Breathing Rate (m/yr)
Infant 1400
Child 3700
Taen 3000
Adult 3000

Inhalation dose factors (OFA;), for the various age groups are given in Tables
E-7 through E-10 of Regulatory Guide 1.109, Revision 1.

8.2.2 Ground Plane Pathway

The ground plane pathway dose factor is calculated by:

At
L i
R10 = I‘ KK (SF)DFG, (l-e )/x‘ (B.2+2)
where:
R‘G = Dose factor for the ground plane pathway for each identified
radionuclide "i"* for <the organ of interest, mrem/yr per
uCi/sec per m'z;
K' = A constant of unit conversion;
= 108 pCi/uCi;
K" = A constant of unit conversion;
= 8760 hr/year;
A = The radiological decay constant for radionuclide "1," sec™!;
t = The exposure time, sec;

= 4,73 x 108 sec (15 years);

OF Gy « The ground plane dose conversion factor for radionuclide "i;”
2

.
’

mrem/hr per pCi/m
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A tabulation of OFG; values is presented in Table E-6 of Regulatory Guide
1.109, Revision 1.

SF = The shielding factor (dimensioniess);
A shielaing factor of 0.7 is suggested in Tapble E-15 of Regulatory Guide
1.109, Revision l.
Iy = Factor to account for fracticnal deposition of radionuclide
ni.u
For radionuclides other than iodine, the factor I; is equal to one. For
radioiodines, the value of [; may vary. However, a value of 1.0 was used 1n

calculating the R values in Table 3.3-2.

8.2.3 Grass Cow or Goat Milk Pathway

The dose factor for the cow milk or goat milk pathway for each radicnuclide
for each organ is calculated by:

. Aty ke "t,cq 3, (e N%) "
Ry,  * KT Uy O, ffs . . "
i

Mg t 8, (1 .\‘t°)

e -@ -\t

(Lot ¢ )[ru-; 1%, iy ]‘ L1 e
p s s Kei pki

where:

Ry « 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‘z;

8-3
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A constant of unit conversion;
108 oCi/uCi;

The cow's or goat's feed consumption rate, xy/day (wet
weight);

The receptor's milk consumption rate for age group a,
liters/yr;

The agricultural

grass, kg/mz;

productivity by unit area of pasture feed

The agricuitural productivity by unit area of stored feed,
kqlmz;
element

The stable transfer

pCi/day;

coefficients, pCi/liter per

Fraction of deposited activity retained on cow's feed grass;

The organ ingestion dose for radionucliidge “i" for the receptor
in age group a, mrev/pCi;
A

i E: kw;

The radiological decay constant for radionuclide "i," sec”};

The decay constant for removal! of activity on leaf and plant

surfaces by weathering, soc'l;

5.73 x 10’? sec” ! (corresponding to a 14 day nalf-life);

The transport time from feed to cow, or goat to milk, to
receptor, sec;

8-9
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th = The transoort time for harvest, to cow or goat, tO cConsump=
tion, sec.

ty = Period of time that sediment is exposed to gaseods effluents,
sec,

Biy = Concentration factor for uptake of radionuclide "i" from the

soil by the edible parts of crops, pCi/Kg (wet weignt) per
pCi/Kg (dry soil);

p = Effective surface density for soil, Kg (dry soil)/mz;
fp = Fraction of the year that the cow or goat is on pasture;
fs = Fraction of the cow feed that is rasture grass while the cow

is on pasture;

t = Period of pasture grass and crop exposure during the growing
season, sec;

I = Factor to account for fractional deposition of radionuclide

”1 .ll

For radionuclides other than fodine, the factor I; is equal to ome. For
radiotodines, the value of [; may vary. However, a value of 1.0 was used in
calcuating the R values i, Tables 3.3-9 through 3.3-15.

Milk cattle and goats are considered to be fed from two potential sources,
pasture grass and stored feeds. Fcllowing the development in Regulatory Guide
1.109, Revision 1, the value of f, was considered unity in feu of site-
specific information. The value of f, was 0.667 based upon an 8-month grazing
period.

Table 8-1 contains the appropriate parameter values and their source in Regqu=-
latory Guide 1.109, Revision 1.

g8-10
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The concentration of tritium 1in milk is based on the airborne concentration
rather than the deposition. Therefore, the R, fs based on X/Q:

RTM - K'K"'FMQFUQD(UFL”‘ 0.75(0.5/H) (8.2-4)
where:
“T" = [Dose factor for the cow or goat milk pathway for tritium for

the organ of interest, mrem/yr per WCi/md;

gree = A constant of unit conversion;
= 193 gm/kg;

H = Absolute humidity of the atmosphere, gm/m’;
6.75 s The fraction of total feed that is water;

0.5 = The ratio of the specific activity of the feed grass water to
the atmospheric water,

and other parameters and values are given above. A value of H = 3 grams/
meter3, was used in lieu of site-specific information.

8.2.4 Grass-Cow-Meat Pathway

The integrated concentration in meat follows in A similar manner to the devel-
opment for tie milk pathway, therefore:

“Ag t -\, t
-A,t E,"e 8 170y~
' ™ ‘r(l-e i v (l-e )
Ris = [K'QeUgpFp (OFLy), @ {'n's L \e 1 L J
L P&y
-A,t
R g, (l-¢ '°) . ag,
(eryfy (T2 T, It | (8.2-9)
s E, J
where:
R’B « Dose factor for the meat ingestion patnway for rad1oauclidc

"{" for any organ of interest, mrem/yr per uCi/sec per m” --

8-11 Rev. |
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Fe = The stable alement transfer coefficients, pli/Kg per pCi/day;

um = The receptor's meat consumption rate for age group a, kg/yr;

te = The transport time from slaughter to consumption, sec;

th = The transport time from harvest to animal consumption, sec;

te = Period of pasture grass and crop exposure during the growing
season, sec;

Iy = Factor to account for fractional deposition of radionuc!ide

.1.l
For radionuclides other than fodine, [, is equal to one. For radioiodines,
the value of [, may vary. However, a value of 1.0 was used in calculating the

R values in Tables 3.3-6 through 3.3-8.

A1l other terms remain the same as defined in Eguation B.2-3. Table B8-2
contains the values which were used in calculating R, for the meat pathway.

The concentration of tritifum in meat is based on its airborne concentration
rather than the deposition. Therefore, the Ry is based on X/Q.

RT! N n'x"'r,o,u.,(orL,). 0.75(0.5/H) (8.2-6)
where:

"T, = Dose factor for the meat ingestion pathway for tritium for any
organ of interest, mrem/yr per .Ci/mo.

All other terms are defined in Equations B8.2-4 and B.2-5.

8-12 Rev.
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8.2.5 Vegetation Pathway

The integrated concentration in vegetation consumed by man follows the expres-
sion developed in the derivation of the milk factor. Man is considered to
consume two types of vegetation (fresh and stored) that differ only in the
time period between harvest and consumption, therefore:

M
Biv (l-e '
v ‘81 A

ska ¢
-A,t E,'e
«l.K' L "L r(l-e "1 °)
Ry, [,K' (OFLy), [u‘ fL e ( v *

“Ae T -A,t 1
o o 1% _ruvs_s_'_'.)_ ®iv (1e '), |
OU‘ 'q e ( , )Ei - QF;?» l f

-

Dose factor for vegetable pathway for radfonuclide "1" for the
organ of interest, mrem/yr per .Ci/sec per m‘z;

A constant of unit conversion;
108pC1/uC1;

U% = The consumption rate of fresh leafy vegetation by the receptor
in age group a, kg/yr;

ui = The consumption rate of stored vegetation by the receptor in
age group a, kg/yr;

fL = The fraction of the amnual fintake of fresh leafy vegetation
grown locally;

fg « The fraction of the annual intake of stored vegetation grown
locally;
t « The average time between harvest of leafy vegetation and its

consumption, sec;
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th = The average time between harvest of stored vegetation and 1ts
consumption, Sec;

L = The vegetation areal density, kg/mz;

te = Period of leafy vegetable exposure during growing season, sec;

I = Factor to account for fractional deposition of radionuciide
ui.n

All other factors as defined before.

For radionuclides other than fodire, the factor [; is equal to one. For
radiofodines, the value of [; may vary. However, a value of 1.0 was used in
Tables 3.3-3 through 3.3-5.

Table 38-3 presents the appropriate parameter values and their source 1n Regu~
latory Guide 1.109, Revision 1.

[n liey of site-specific data default values for f_ and fy, 1.0 and 0.76,
respectively, were used in the calculations on Ry. These values were obtained
from Table E-15 of Regulatory Guide 1.109, Revisior l.

The concentration of tritium in vegetation is based on the airdborne concentra-
tion rather than the deposition. Therefore, the Ry is based on X/Q:

[} = ) LU L S R &

AT‘J K'K U. fL + Ua fg] (OFLi ). 0.75(0.5/H) (B.2-8)
where:

Rfv « Dose factor for the vegetable pathway for tritium for any

organ of interest, mrem/yr per uCi/m3.

All other terms remain the same as those 1n Equations 8.2-4 ana 8.2-7.
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TABLE B-1

Parameters For Cow and Goat Milk Pathways

Parameter

Qp (kg/day)

)
Y, (kg/m=)
T¢ (seconds)

r

(DFL4), (mrem/pCi)
(pCi/day per pCi/liter)

b (seconds )
2

Yg (kg/m®)

Y, (kg/m)

th .seconds)

Uap (liters/yr)

te (seconds)

B, (pCi/kg [wet wegagt]

per pCi/kg [dry soi

P kg (dry soi1/mé)

Reference
Value (Reg. Guide 1.109, Rev. 1

50 (cow) Table E-3
6 (goat) Taple E-3
0.7 Tabie E-15
1.73 x 10° (2 days) Table E-15
1.0 (radioiodines) Table E~15
0.2 (particulates) Table E-15

Each radionuclide

Each stable element

4,73 x 108 (15 yr)
2.0

0.7

7.78 x 108 (90 days)
330 infant

330 child

400 teen

310 adult

2.59 x 108 (pasture)
5.18 x 106 (stored feed)
Each stable element

240

3-1%

Tables E-11 tg E-18

Table E-1 (ccw)
Table E-2 (goat)

Table E-15
Table E-15
Table E-15
Table E-15
Table E-5
Table E-5
Table E-5
Table E-5

Table E-15

Table E-1

Tapble E-15
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Parameters For The Meat Pathway

Parametey

Fe (pCi/kg per pCi/day)

Uap (kg/yr)

(DFLi)a (mrem/pCi)
Yp (kg/mz)
Y, (kg/m?)
TD (seconds)
(seconds)

th (seconds)

{seconds)

Qe (kg/day)

By, (PCi/kg [wet weiihtl
per pCi/kg [ary soil])
P

(kg [ary soil/mz])

TABLE B8-2

Yalue

1.0 (radioiodines)
0.2 (particulates)

Each stable element
0 infant

4] child

65 teen

110 adult

Each radicnuclide
0.7

2.0

4,73 x 108 (15 yr)
1.73 x 108 (20 days)

7.78 x 108 (90 daye)

>

106 (pasture)

Each stable element

240

3-16

Reference

(Reg. Guide 1.109, Rev. 1

9
5.18 x 10° (stored feed)

Table E-15
Table E-15

Table E-1
Table E-5
Table E-5
Table E-5
Tatle E-5
Tables £-11 to E-14
Table E-15
Tabie E-15
Table E-15
Table E-15
Table E-15

Table E-15

Table E-3
Table E-1

Table E-15



Page 153 of 164

TABLE B-3

Parameters for The Vegetable Pathway

Reference
Parameter Vaiue (Req. Guide 1.109, Rev. 1

r (dimensionless) 1.0 (radiciodines) Table E-1
0.2 (particulates) Table E-1

(DFL4), (mrem/Ci) £ach radionuclide Tables E-11 to E-14
Qe (kg/day) 50 (cow) Table E-3
6 (goat) Table E-3
Uk (kg/yr) - Infant 0 Table E-5
- Child 26 Table E-5
- Teen 4z Table E-5
- Adult 64 Table £-5
U3 (kg/yr) - Infant 0 Table E-5
- 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
ty, (seconds) 5.18 x 10° (60 days) " Table £-15
v, (kg/m?) 2.0 Table E-15
te (seconds) 5.18 x 10% (60 days) Table £-15
T, (seconds) 4.73 x 108 (15 yr) Table E-15
P (kg (dry soil/m?]) 240 Table E-15
Biy (pCi/kg [wet weight] Each stable element Table E-1

per pCi/kg [dry soili)

8-17
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8.3 Calculation of R, Following NUREG 0133 Methodology

The Grass-Cow-Milk pathway, Grass-Cow-Meat Pathway and the Vegetation
Pathway can also be evaluated using the simpler methodology of NUREG 0133.
The following sections describe this simpler approach and provide the basis
for Tables 3.4-1 through 3.4-10.

g8-18 Rev. 2



8.3, Srass-Cow-Mi|x
c
Pathway (R (D/Q])
1 i £ A, B
m(u)f f f (1—‘F)eth| .
c F ap p s P S 5 At
R, (0/Q] = X' | F_(r) (OFL) ’ e
+ A m 1 a Y Y
] |
" P s J
2 ‘ 2
where Jnits = m mrem/yr per ucCi/sec Jeterence Tanle, R.G, ','0
' 6
K = A constant of unit conversion, 0% oCi/uCi,
OF = The cou's consumption rate, 50 kg/day (wet £-3
-.v;"'!
s * The receptor's milk consumption rate for £-5
3
ge (a), in ters/yr
530 infant and chila
400 reen
310 aquit
Y = The agricultural productivity Dy unit ares of E~1% o
]
pasture feed grass
0.7 -g/n)
Y = The agricultural productivity Dy unit area of -19
' stored feed
2.0 nqmz
f' : The stable element transter coefticients, in £-
#
Jays/l 1 te",
r 2 Fraction of Jeposited activity rerained on
cow's feed grass
1.0 radiociodine £-19
J.2 particulates E~15
FL.'a * The max mum organ ingestion dose factor for the g~ to £-'4
th radionuc!ide for the recepfor n age group
a), n mrem/pCi
A = 'he decay constant for the ith radionuc!ide, 'n
sec”
A = The decay constant for removal of a tivity on |eaf
-
-7 -1
and plant surtaces Dy weathering 5,73 x 10 sec
corresponuing to a 13 day haif-lite),
g * = The ftransport tima from pasture to cow, tO milk, £-19
to receptor
1,75 » 107 sec (2 days)
r = The ftransport time from pasture, to harvest, to €-15
cow, tOo milk, to receptor
7.78 x 10% sec (90 days)
f = Fraction of the year that the cow is on pasture
o
(Gimensioniess) = |*
4 " = Fraction of the cow feed that s casture grass while
’ the cow is on pasture (dimensioniess) = 1%,
*Nilk carttle are considered tO be fed from two potential sources, pasture grass ang &
K stored feeds, Following the deveicpment in Reqguiatory Guide 1,109 (Ret, 5), *he vaiues
ot ¢, and t  will De considered unity, in lieu of site-specific information provided 0
the annual 'and census report Dy the |icensee,
Note: The above equzt on does not 3pply to the concentration of fritium in miik, A separate

equation is provided in NUREG 0133, Section 5,3,1,3 to determine Tri¥ium values,

Reterance The equation deriving RS (D/Q) was taken from NUREG 0133, Section 5,3.7.3,
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m
R1 (0/Q] = X'

where:
'
LS =
oF =
U.. s
Y =
]
Y =
S
F' =
r 3
-
'
n
(OFL, )8
Ar
A
-
f
2
¢
s
Note:

8.3.2: Grass-Cow-Meat Pathway (RT (0/Q])

-t
(v ) fFf (1-f fle i )
ap ps p s -A
F, (r) (OFL) ’ e 1 f
f ifaly ¥
" c S
Units = "'2 * mrem/yr per uci/sec Raterence Tav'e, 2,5, ','0
A constant of unit conversion 10° oCi/uCi ,
The cow's consumption rate, 54 xg/day (wet £-3
we i ght)
fh;qrocnfor's milk consumption rate for £-5
age (a), in liters/yr
Infante=Q
id=-=-41
Teen--65
Adyit=-=110
The agricultural productivity Dy unit area of €-13
pasture feed grass
0.7 kg/m
The agricultural productivity Dy unit area of £-15%
stored feed
2.0 xg/m?
The stable element transter coefficients, in E-1
days/\iter,
Fraction of deposited activity reftained on
cow's feed grass
1.0 radioiodine €=i8
0.2 particuiates £-1%
= Transport time from pasture 'O recepfor, n sec, E1%
1,73 x 108 sec
(20 days)
= Transport time from crop field to receptor, in sec, E-19
7.78 x no‘ sec,
(90 days)
= The maximum organ ingestion dose factor for the E-11 to E-14

ith radionuc| ide for tiQ receptor in age group
ta), in mrem/oCi

The decay constant for the ith racionuc!ide, n

-1
sec

The decay constant for ramoval of activity on |eaf

and plant surtaces Dy weathering 5,73 x 10°7 see™!

(corresponding to a |4 day hait-iife),

Frsction of the year fthat the cow is on pasture

(dimensionless) = |*

Fraction of the cow feed that is pasture grass while

the cow is on pasture (dimensioniess) = %,

*Milk cattie are considered to He fed from two potential sources, pasturs grass and
stored feeds, Following the develoument in Reguiatory Guide 1,109 (Rgt, 6), the values
ot ¢+_ and 0’ will D@ considered unity, in |ieu of site-speciti.c inrormation provided 'n
the annual 'and census report Dy the | icensee,

The above equation does not 3pply to the concentration of fritium in milk, A separare
equation is provided in NUREG 0133, Section 5,3,1.3 to determine fritium values,

Reterence: The equation deriving if (D/Q) was taken from NUREG 0133, Section 5,3,.1.4,
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8.3.3: vegeration Mathway (R: (0/Q])

: |

v (r) L -A, t S -A,
R [0/Q) =K' [=~——————] (DFL) JUFf = i L+Ufe i h
i Y (A + A i al ag
v
-
where: Units = m mrem/yr per u.ci/sec Reference Taple, 3,3, ','0
KL = A constant of unit conversion, 108 pCi/uCi, £-5
Ua . The consumption rate of ‘resh leaty vegetation by the
receptor n age group (a), in xkg/yr,
intant-=0
Chilg--26
Teen--42
s Ady! t--64
Ua . The consumption rate of stored vegeration Dy the receptor -8
in age qroup (a), in kg/yr
infant-=Q
Chilg=--520
Teen--630
Ady!t--520
(OFL )a = The maximum organ ingestion dose tactor for the E-11 to E~-14
ith radionuc! ide for the receptor in age group
(a), in mrem/pCi
'L = The fraction ot the annual intake of fresh leaty
vegetation grown locally (Default 1,0) the cow is on pasture
'g : The fraction of the annuai intake of s*orsd vegerarion
grown locally (Default 0.76)
'L = The average 'ima Deftween harvest of leaty vegetation
and its consumption, 8,6 x -o‘, seconds (! day)
to receptor
1,73 x 107 sec (2 days)
% = The average time Detween harvest of stored vegetration and E-19
i*s consumption, 5,18 x Io‘ seconds (50 days)
7,78 x 10° sec (90 days) 2
Y, = The vegetation areal density, 2,0 kg/m
r = Fraction of deposited activity retained on the vegefation £-13
A, = The decay constant for removal of activity on leaf
1.0 radioiodine
0,2 particulates »
A, = The decay constant for the ith radicnuclide in sec
A, = The decay constint for removal of activity on leat and plant
surfaces Dy weathering, 5,73 x 10'7 soc" (corresponding
to a 14 day hait=lite),
Note: The above equartion does not apply *toc the concentration of tritium in miilk, A separate

equation is provided in NUREG 0133, Section 5.3.1,3 to determine fritium vaiues,

Reference: The equation deriving Q: (D/Q) was taken from NUREG 0133, Section 5,3.1.5.
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B.‘

The calculations that support the 2500 CFM maximum instantaneocus flow
rate for a C.V. pressure relief as calculated by CPiL Nuclear Fuels Section,
Project 86-0015, are found in File 2486-0015 and were performed by Mr. Talmage
Clemerts, 10 February 1986.

8-22 Rev.
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APPENDIX C
LOWER LIMIT OF DETECTABILITY

The l.LDl'2 is defined, for purposes of these specifications, as the smallest
concentration of radicactive material in a sample that will yield a net count,
above system background, that will be detected with 95% probability with only
5% probability of falsely concluding that a blank observation represents a
"real” signal.

For a particular measurement system, which may include radiochemical
separation:

4.66 Sy
LLD =
T .V . 2.22 .7 . exp (-Aat)

where:

LLD = "A priori" lower limit of detection as defined above, as
picocuries per unit mass or volume;

Sy = Standard deviation of the background counting rate or of the
counting rate of a blank sample, as appropriate, as counts per

minute;
E = Counting efficiency, as counts per disintegration;
v = Sample size in units of mass or volume;

2.22 = Number of disintegrations per minute per picocurie;
Y = Fractional radiochemical yield, when applicable;

A = Radioactive decay constant for the particular radionuclide; and

At = The elapsed time between sample collection or end of the sample
collection period and time of counting;
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Typical values of efficiency, volume/mass, chemical yield, and radionuclide
decay corrections are to be used in the calculation.

It should be recognized that the LLD is defined as an a priori (before the
fact) limit representing the capability of a measurement system and not as an
a posteriori (after the fact) limit for a particular measurement. Analyses
shall be performed in such a manner that the stated LLDs will be achieved
under routine conei®ions. Occasionally background fluctuations, unadvoidable
small sample sizes, the presence of interfering nuclides, or other uncontroll-
able circumstances may render these LLOs unachievable. In such cases, the
contributing factors shall be identified and described in the Annual Radio-
logical Environmental Operating Report pursuant to Specification 6.9.1.E.3

References

1. HASL-300 (Suppl. 4), HASL Procedures Manual, (1972).

2. NBS SP456 "The Minimum Detectable Activity Concept," J. C. Lockamy
(1976).
3. Technical Specifications for H. B. Robinson Unit 2.
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TABLE 0-1
Liquid Process Monitors

~ A RMS # D ¢ Orawing #
Containment Vessel 16 R-16 997261
Fan Cooling Water
Component Cocling 17 R-17 (997246
Water
l
Liquid Waste Disposal 18 PI 871109 NRC Industries :
4PI Liquid Sample \
Manual |
!
Condensate Polisher 37 R-27 Plant Mod.-723
Liquid Waste H.B.R.-2-9065
Steam Genarator 19 R-19 997261
8 1owdown
Liquid Radwaste Flow Measurement Devices
Liquid Radwaste Flow N/A FT 1064
(ITT Barton Flow
Integrator)

p—

0-1 Rev.
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_fame

Containment Vesse!
Particulate

Containment Vessel
Gaseous

Plant Vent Low
Range

Condenser Vacuum
Pump Vent

Fuel Handling
Building Basement
Exhaust

Fuel Handling
Building Upper
Level Exhaust

PING 2A Effiuent
Monitoring System

Plant Vent
High Range

TABLE D-2
Gasecus Process Monitors

Manual
NR-75

0-2

Sample Flow
Rate Measurement
RMS # ID # Drawing # Device

11 11 0997556 F&P Co. Flow Tube
FP-3/4-27-G 10/80

12 12 0997556 F&P Co. Flow Tube
FP-3/4-27-G 10/80

14 R-14 0997704 UGC Microflow 3000

15 R-15 0997299 Condenser Vacuum Pump
Flowmeter (on pump)

20 R-20 (998233 Fisher Porter Flowmeter
Mod. 10A35755Z
Serial 6908A0837A1

21 R-21 (998233 Fisher Porter Flowmeter
Mod. 1043565
Mod. 6908A0837A1

34 R-34 Eberline Owyer Flowmeter VRFA27

Pins 2-A
Manual
36 R-36 Harshaw None

System Flow
Rate
Measurement Device

UGC Microflow 3000
(if sampling stack)

UGC Microflow 3000

(if sampling stack)

UGC Microflow 3000

Condenser Vacuum
Flowmeter (cn pump)

None (Use fan

ratings)

None (Use fan
ratings)

UGC Microflow 3000

JGC Microflow 3000
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