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1.0 INTRODUCTION 

The Offsite Dose Calculation Manual (ODCM) provides the information and methodol

ogies to be used by H. B. Robinson Steam Electric Plant Unit No. 2 (HBR) to assure 

compliance with certain portions of HBR's operating technical specifications. These 

portions are those related to liquid and gaseous radiological effluents. They are 

intended to show compliance with 10 CFR 20, 10 CFR 50.,36a, and Appendix I of 10 

CFR 50.  

The ODCM is based on "Radiological Effluent Technical Specifications for PWR's" 

(NUREG-0472, Draft), "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 elsewhere. These procedures will be utilized by the 

operating staff of HBR to assure compliance 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 ODCM will be expected in the 

future. Any such changes will be properly reviewed and approved as indicated in the 

Administrative Control Section, Specification 6.14.2 of the HBR Technical Specifica

tions.  

One of the anticipated changes is the physical extension of the plant vent such that it 

qualifies as a mixed mode release.  
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2.0 LIQUID EFFLUENTS 

2.1 MONITOR ALARM SETPOINT DETERMINATION 

This procedure determines the monitor alarm setpoint that indicates if the concentration 

of radionuclides in the liquid effluent released from the site to unrestricted areas exceeds 

the concentrations specified in 10CFR20, Appendix B, Table II, Column 2 for radionuclides 

other than dissolved or entrained noble gases or exceeds a concentration 2 x 10-4 1 Ci/ml 

for dissolved or entrained noble gases. The methodology described in Section 2.1.2 

provides an alternate means to determine monitor high alarm setpoints that may be used 

when an analysis is performed prior to release.  

2.1.1 Setpoint Based on a Conservative Radionuclide Mix 

The following method applies to liquid releases via the discharge canal when determining 

the high alarm setpoint for the Waste Disposal System Liquid Effluent Monitor (R-18) and 

the Steam Generator Liquid Sample Monitor (R-19) during all operational conditions when 

the radwaste discharge flow rate is maintained constant at the maximum design flow rate.  

2.1.1.1 Determine the "mix" (radionuclides and composition) of the liquid effluent.  

a. Determine the liquid source terms that are representative of the "mix" of 

the liquid effluent. Liquid source terms are the radionuclides and the 

radioactivity levels of the radionuclides in the effluent from Table 2.1-1, or 

from analysis of the liquid effluent to be released.  

b. Determine S. (the fraction of the total radioactivity in the liquid effluent 

comprised by radionuclide "i") for each individual radionuclide in the liquid 

effluent.  

A.  
S = (2.1-1) 

A = The radioactivity of radionuclide "i" in the liquid effluent from 

Table 2.1-1 or from analysis of the liquid effluent to be released.  
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2.1.1.2 Determine Cd (the maximum acceptable diluted radioactivity concentration of 
all radionuclides in the liquid effluent (yjCi/ml).  

Cd= 1 (2.1-2) 

MPCi = The liquid effluent radioactivity concentration limit for radio

nuclide "i" (uCi/ml) from Table 2.1-1 or if not listed in Table 
2.1-1, obtained from Reference 1.  

2.1.1.3 Determine C (the maximum acceptable undiluted radioactivity concentration of U 
the radionuclides in the liquid effluent prior to discharge (uCi/ml)) for each of the dilution 
water flow rates.  

CF Cd (2.1-3) U 

F = Dilution water flow rate (gpm).  

200,000 gpm from one circulating water pump.(2) 

= 350,000 gpm from two circulating water pumps.(2) 

= 430,000 gpm from three circulating water pumps.(2) 

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

60 gpm for the Waste Disposal System Liquid Effluent Monitor.  

= 80 gpm for the Steam Generator Liquid Sample Monitor during 
normal operation.  

= 300 gpm for the Steam Generator Liquid Sample Monitor while 
draining a steam generator.  
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2.1.1.4 Determine C (the maximum acceptable radioactivity concentration of the 

radionuclides (minus tritium) in the liquid discharge prior to dilution (yCi/ml) for each of 

the dilution water flow rates.  

Cm =C u- (C St) (2.1-4) 

S = The fraction of the total radioactivity in the liquid effluent 

comprised of tritium and other radionuclides that do not emit 

gamma or X-ray radiation.  

2.1.1.5 Determine C.R. (the calculated monitor count rate above background, in cor

rected counts per minute (cepm)), attributed to the radionuclides for each of the dilution 
water flow rates.  

C.R. is obtained by using the applicable effluent monitor efficiency curve located in the 
Plant Operating Manual, Volume 15, Curve Book. Use the radioactivity concentration 

"C m" to find C.R.  

2.1.1.6 Determine HSP (the monitor high alarm setpoint including background (cpm)) for 
each of the dilution water flow rates.  

HSP = T C.R. + Background (cpm) (2.1-5) 

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 due to simultaneous releases from several path
ways.  

= 0.50 for the Waste Disposal System. Liquid Effluent Monitor 
(R- 18).  

= 0.50 for the Steam Generator Liquid Sample Monitor (R-19).  

2.1.1.7 The monitor high alarm setpoint including background (cpm), shall be set at or 
below the HSP value that corresponds to the number of circulating water pumps providing 

Athe dilution water flow rate at the time that the discharge is made.  
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2.1.2 Setpoint Based on an Analysis of Liquid Prior to Discharge 

The following method applies to liquid releases when determining the setpoint for the 

maximum acceptable discharge flow rate prior to dilution and determining the associated 

high alarm setpoint based on this flow rate for the Waste Disposal System Liquid Effluent 

Monitor (R-18) and the Steam Generator Liquid Sample Monitor (R-19) when an analysis 

of the activity of the principal gamma emitters has been made prior to each batch 

release.  

2.1.2.1 Determine the maximum allowable discharge flow rate prior to dilution: 

a. Determine D (the minimum acceptable dilution factor): 

C.  
D = (2.1-6) 

MPCi 

C. = Radioactivity concentration of radionuclide "i" in the liquid 

effluent prior to dilution (pCi/ml) from analysis of the liquid 

effluent to be released.  

MPCi = The liquid effluent radioactivity concentration limit for radio

nuclide "ill (pCi/ml) from Table 2.1-1 or if not listed in Table 

2.1-1 from Reference 1.  

b. Determine f (the maximum acceptable discharge flow rate prior to dilution 

(gpm)), for each of the dilution water flow rates.  

The rate at which the liquid is pumped out shall not exceed this f value in 

gpm.  

0.8F T 

f Dm (2.1-7) 

0.8 = An engineering factor to prevent spurious alarms caused by 

deviations in the mixture of radionuclides that affects monitor 

response.  

F = Dilution water flow rate (gpm).  
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= 200,000 gpm from one circulating water pump.(2) 

= 350,000 gpm from two circulating water pumps.(2) 

= 430,000 gpm from three circulating water pumps.(2) 

Tm = 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 path

ways.  

= 0.50 for the Waste Disposal System Liquid Effluent Monitor 

(R-18).  

= 0.50 for the Steam Generator Liquid Sample Monitor (R-19) when 

draining a steam generator.  

c. The rate at which the liquid radwaste is pumped from a tank during 
discharges to the environment shall not exceed this f value in gpm.  

2.1.2.2 Determine the monitor setpoint equivalent to the maximum allowable discharge 
flowrate prior to dilution.  

a. Determine C.R. (the calculated monitor count rate above background 
attributed to the radionuclides (ccpm)) for the dilution water flow rate 
available during the release.  

C.R. is obtained by using the applicable effluent monitor efficiency curve 
located in the Plant Operating Manual, Volume 15, Curve Book. Use the 
radioactivity concentration "C " to find C.R.  

Cm The total radioactivity concentration of the radionuclides (minus 
tritium) in the liquid discharge prior to dilution (.LCi/ml).  
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b. Determine HSP (the monitor high alarm setpoint including background 

(cpm)) for each of the dilution water flow rates.  

HSP = C.R. + Background (cpm) (2.1-8) 
0.8 

C. The monitor high alarm setpoint, including background (cpm), shall be set at 

or below the HSP value that corresponds to the number of circulating water 

pumps providing the dilution water flow rate at the time that the discharge 

is made.  
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TABLE 2.1-1 LIQUID SOURCE TERMS 

WASTE DISPOSAL SYSTEM( 3 ) 
RADIONUCLIDE MPC. (PCi/ml) A. (C./yr)* S. S./MPC.  
RADIONUCLIDE 1 1 1 1 1 1 

H-3 3 E-3 4.50 E2 9.83 E-1 3.28 E2 

Mo-99 4 E-5 6.70 E-1 1.46 E-3 3.65 El 

Te-132 2 E-5 1.70 E-1 3.71 E-4 1.86 El 

1-131 3 E-7 2.00 EO 4.37 E-3 1.46 E4 

1-132 8 E-6 1.20 EO 2.62 E-3 3.28 E2 

1-133 1 E-6 2.40 EO 5.24 E-3 5.24 E3 

1-135 4 E-6 9.60 E-1 2.10 E-3 5.25 E2 

Cs-134 9 E-6 2.10 E-1 4.59 E-4 5.10 El 

Cs-137 2 E-5 1.50 E-1 3.28 E-4 1.64 El 

TOTAL 4.58 E2 2.11 E4 

* Liquid source terms are also applicable for the Steam Generator Blowdown.  
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SECTION 2.1 REFERENCES 

(1) 1OCFR20 Appendix B, Table II, Column 2.  

(2) Carolina Power & Light Co. Drawing Number G-190825. Using the System Q-H 

Curve for Emergency Low Water Level.  

(3) Evaluation of H.B. Robinson Unit No. 2 to Demonstrate Conformance to the Design 

Objectives of 10CFR50, Appendix I, Table 2-4.  
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2.2 Comoliance With 10 CFR 20 (Liquids) 

Liquid effluents from H. B. Robinson Unit No. 2 (HBR) will occur both continuously 

and on a batch basis. The following sections discuss the methodology which will be 

utilized by the HBR to show compliance with 10 CFR 20.  

2.2.1 Continuous Releases 

Steam generator blowdown is continuously released from HBR. At HBR a daily grab 

sample will be taken of steam generator blowdown. This sample will be composited 

and analyzed weekly for 1-131 and various other fission, activation and corrosion 

products as outlined in Table 1.2-1 of the Radiological Effluent Technical Specifica

tions for HBR. In addition, a monthly analysis will be performed to determine the 

activity levels of tritium and dissolved and entrained gases. Compliance with 10 CFR 

20 during actual release is established through the steam generator blowdown effluent 

monitor alarm setpoint. This setpoint is based upon a given radionuclide mix as noted 

in Section 2.1. However, if a continuous release should occur in which the effluent 

monitor alarm setpoint is exceeded, then actual compliance with 10 CFR 20 may be 

determined utilizing -the actual radionuclide mix and the following equation: 

C icV c 
Conc. = DV (2.2-1) 

where: 

Conc. = concentration of radionculide i at the unrestricted area, gCi/ml; 

C. = concentration of radionuclide i in the continuous release, pCi/ml; 

V = volume of continuous effluent released, gal; c 

DVc = volume of dilution flow during release, gal.  

The concentration in the unrestricted area is compared to the concentration in Appendix 

B, Table II, Column 2 of 10 CFR 20. Before a release may occur, the mixture of 

radionuclides released must be of such concentration that Equation 2.2-3 is met.  
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2.2.2 Batch Releases 

Batch releases will occur during normal operation. When this does occur at HBR, a 

continuous release will usually also be occurring at the same time. However, during 

shutdown conditions only batch releases may occur at HBR. Therefore, both situations 

are treated here to provide the methodology to show compliance with 10 CFR 20.  

2.2.2.1 Prerelease 

The radioactivity content of each batch release will be determined prior to release in 

accordance with Table 1.2-1 of the Radiological Effluent Technical Specifications for 

HBR. HBR will shown compliance with 10 CFR 20 in the following manner: 

For the case where only a batch release is to occur, the concentration of the various 

radionuclides in the batch release, determined in accordance with Table 1.2-1 of the 

Radiological Effluent Technical Specifications for HBR, is multiplied by the ratio of 

'the maximum release rate of the potential batch release to the dilution flow rate to 

obtain the concentration at the unrestricted area. This calculation is shown in the 

following equation: 

C.b Rb 
Conc. = ib Rb (2.2-2) 

IDFR 

where: 

Conc. = concentration of radionculide i at the unrestricted area, pCi/ml; 

C = concentration of radionuclide i in the potential batch release, 

/ICi/ml; 

R = release rate of. the potential batch release, gpm; 

DFR = the -dilution flow rate based upon the number of circulating water 

pumps in service during the release, gpm.  

' The projected concentration in the unrestricted area is compared to the concentra

tions in Appendix B, Table II, Column 2 of 10 CFR 20. Before release may occur, the 
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mixture of radionuclides released must be of such concentration that Expression 2.2-3 

is met.  

X. (Conc./MPC.) < 1 (2.2-3) 

where: 

MPC. = maximum permissible concentration of radionuclide i from 
1 

Appendix B, Table II, Column 2 of 10 CFR 20, p.Ci/m I 

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: 

Cib Rb +Cic Rc 
Conc. = (2.2-4) 

where: 

Rc = maximum continuous liquid effluent release rate, gpm.  

The mixture of radionuclides released must be of such concentrations that Expression 

2.2-3 must again hold.  

For the HBR, the liquid radwaste system discharges to the circulating water system.  

Therefore, the dilution flow rate (DFR) is a function of the number of circulating 

water pumps operating. Unit No. 2 of the H. B. Robinson Steam Electric Plant has 3 

circulating water pumps. Pump curves show that with 3 pumps operating, the 

circulating water flow is 430,000 gpm, with 2 - 350,000 gpm, and with I - 200,000 gpm.  

At least one circulating water pump must be operating during any liquid waste 

discharge.  

Batch releases from the HBR liquid radwaste system may occur from the waste 

condensate tanks, the monitor tanks, and the steam generator. The maximum release 
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rate (Rb) is 300 gpm from the steam generator and 60 gpm from the monitor and waste 

condensate tanks.  

2.2.2.2 Postrelease 

As discussed in Section 2.1, both the Steam Generation Liquid Sample Monitor (R-19) 
and the Waste Disposal System Liquid Effluent Monitor (R-18) setpoint will each be 

limited to 50 percent of the 10 CFR 20 limits. These setpoints will ensure that 10 

CFR 20 limits are met. However, because they are based upon a given mix, the 

possibility exists that the alarm trip setpoints may be exceeded and 10 CFR 20 limits 

may not actually be exceeded. The following methodology is provided to determine 

whether actual releases exceeded 10 CFR 20 limits.  

The concentration of each radionuclide in the unrestricted area following release from 

a batch tank will be calculated in the following manner: 

For the case where only batch releases are occurring, the total activity of radionuclide 

i released is divided by the actual dilution flow to obtain the concentration in the 

unrestricted area. This calculation is shown in the following equation: 

C ikb kb 
Conc - (2.2-5) 

where: 

Concik = the concentration of radionuclide i at the unrestricted area during 

the release k, pCi/ml;.  

Cikb = concentration of radionuclide i in the batch release during release 

k, pCi/ml; 

V kb = volume of batch released during release k, gal; 

DV = actual volume of dilution flow during release k, gal; 
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To show compliance with 10 CFR 20, the following relationship must hold: 

i (Conc k/M PC.) < 1 (2.2-6) 

The actual dilution volume during release k (DV ) is calculated by the following 

equation: 

DVk = 60k (DFR)tk (2.2-7) 

where: 

60 = conversion factor, min/hr; 

tk = duration of release k, hr; 

DFR = dilution flow rate from circulating water pumps during release k, 

gpm.  

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

For the case where a batch release is occurring at the same time that a continuous 

release is occurring, the compliance with 10 CFR 20 limits may be shown utilizing the 

following equation: 

Conc~ = Cikb Vkb + Cike V kc 
ik DV k(2.2-8) 

whrk 

C. = concentration of radionuclide i in continuous releases during 

release period k, -iCi/sec; 

Vkc = volume of continuous release during period k, gal.  
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2.3 Compliance With 10 CFR 50 

2.3.1 Cumulation of Doses 

The does contribution from the release of liquid effluents will be calculated once per 

31 days and a cumulative summation of these total body and organ doses will be 

maintained for each calendar quarter. The dose contribution for batch releases will be 

calculated using the following equation: 

-X-t 

Drb k Ai tkb Cikb Fkb e (2.3-1) 

where: 

Drb = the cumulative dose commitment to the total body or any organ r, 

from batch liquid effluents, mrem; 

tkb = the length of time of batch release k over which Cikb and Fkb are 

averaged for-each batch-liquid release, hours; 

Cikb = the average concentration of radionuclide, i, in undiluted batch 

liquid effluent during batch release k, pLCi/ml; 

A. = the site related ingestion dose commitment factor to the total 
17 

body or any organ r for each identified principal gamma and beta 

emitter, mrem-ml per hr-gCi; 

-1 
X. = radiological decay constant of radionuclide i, hr; 

= 0.693/(t )i 

(t ) = radiological halflife of radionuclide i, hr; 

t = average transport time to reach the point of exposure, hr; 

= 24 for the fish pathway; 
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Fkb = the near-field average dilution factor for Cikb during any batch 

liquid effluent release k. Defined as the ratio of the volume of 

undiluted liquid waste released to the product of the dilution 

volume from the site discharge structure to unrestricted receiv

ing waters times 1. (1 is the site-specific applicable factor for 

the mixing effect of the HBR discharge structure as defined in 

NUREG-0133.) 

Vkb 

DVk 

where Vkb and DVk are as defined in Equation 2.2-5.  

The dose factor Air was calculated for an adult for each isotope using the following 

equation: 

A. = 1.14x10 5 (21BF ) DF.r (2.3-2) 

where: 

1.14x10 5 = 106 pCix 103 m x 1 yr 
;ICi 1 8760 hr 

21 = adult fish consumption rate from Table A-2 of Regulatory Guide 

1.101 Rev 1, kg/yr; 

BF. = bioaccumulation factor for radionuclide i in fish from Table A-I 

of Regulatory Guide 1.109 Rev. 1, pCi/kg per pCi/1; 

DF. = dose conversion factor for radionuclide i for adults for a parti
17 

cular organ r from Table E-11 of Regulatory Guide 1.109 Rev. 1, 

mrem/pCi.  

The potable water pathway does not exist either within Lake Robinson or downstream 

of the Lake Robinson dam. Therefore, the potable water term was excluded from the 

calculation of A. values. Table 2.3-1 presents A. values for an adult at HBR. Values 
if 1 

of exp (-X.t ) are presented in Table 2.3-2 as a function of radionuclide.  
p 
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As noted in Section 2.2.2, steam generator blowdown is continuously released from 

HBR. The dose from continuous releases will be calculated using the following 

equation: 

DA tt 

Drc r it kc Cikc Fkc e p (2.3-3) 
k 

where: 

D = the cumulative dose commitment to the total body or any organ r, 
from liquid effluents for continuous releases, mrem; 

t kc = the length of time of continuous release period k over which Cikc 

and Fkc are averaged for all continuous liquid releases, hours; 

Cikc = the average concentration of radionuclide i in undiluted liquid 

effluent during continuous release period k from any continuous 

liquid release, j'Ci/ml; 

Fkc = the near-field average dilution factor for Cikc during continuous 

liquid effluent release k. Defined as the ratio of the volume of 

undiluted liquid waste released to the product of the dilution 

volume average flow from the site discharge structure to unre

stricted receiving waters times 1. (1 is the site-specific applic

able factor for the mixing effect of the HBR discharge structure 

as defined in NUREG-0133.) 

Vkc 

DVk 

where V kc and DVk are as defined in Equation 2.2-5 only now distinguished for 

continuous releases.  

The sum of the cumulative doses from all batch and continuous releases for a quarter 

are compared to one half the design objective doses for total body and any organ. The 

sum of the cumulative doses from all batch and continuous releases for a calendar year 
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are compared to the design objective doses. The following relationships should hold 

for the HBR to show compliance with Technical Specification 1.3.1.1 of the Radio

logical Effluent Technical Specifications for H. B. Robinson Unit No. 2.  

For the calendar quarter, 

Dr < 1.5 mrem total body (2.3-4) 

Dr < 5 mrem any organ (2.3-5) 

For the calendar year, 

Dr < 3 mrem total body (2.3-6) 

Dr < 10 mrem any organ (2.3-7) 

where: 

Dr = cumulative total dose to any organ r or the total body from 

continuous and batch releases, mrem; 

= Db+Dc Drb +Dre 

The quarterly limits given above represent one-half the annual design objective of 

Section II.A of Appendix I of 10 CFR 50. If any of the limits in Expressions 2.3-4 

through 2.3-7 are exceeded a special report pursuant to Section IV.A of Appendix I of 

10 CFR 50 must be filed with the NRC.  

2.3.2 Project of Doses 

Doses resulting from the release of liquid effluents will be projected once per 31 days.  

The doses will be projected using Equations 2.3-1 and 2.3-3 with Fkb and Fkc now 
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based upon the minimum dilution flow rate (DFR) as given in Equation 2.2-2 rather 

than dilution volume (DV) and based upon the maximum release rates (Rb and R) as 

given in Equation 2.2-4 rather than actual release volume (Vb and V). Cikb and Cikc 
are based upon the projected releases for the remainder of the calendar quarter.  
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TARLE 2.3-1 
A \ALUES FOR THE A0ULT FOR THE 
H1.13. Rlt A INSON v T lAM ELECTRIC PLANT 

(MREM/HR PER MICRO-CT/ML) 

NUCLIOE B OIN E LIVER T.PlO0Y TfHYPIO KIONEY LU NG G I-LLI 
H 3 0.00E-01 2.26E-01 2.26E- 1 2.2(;E-01 2.26E-Cl 2.26E-01 2.Z6E-C1 
C 14 3.13E 04 6.26E 03 6.26E 33 6.2/E 03 6.26E 03 6.26E 03 6.26E 03 
-NA 24 4.07E 02 4.07E 0 4.07E 02 i.07F 02 4.07E 02 4.07E 02 4.07E 02 
P 32 4.62E 07 2.87E O. 1.79E 06 U.00L-01 0.00E-01 0.001-01 5.19E 06 
CR 51. 0.0CE-01 0.00E-0i 1.Z7E 00 T.61E-01 2.81E.-01 1.69E 00 3.20E 02 
IN 54 0.00E-31 4.38E 0F 8.35E 02 :..0 'E-01 1.30, 03 0.00E-01 1.34E 04 
P N 56 0.001-01 1.10E 0; 1.95 E 0 01o0E-01 1.40E 02 0.00E-01 3.51E 03 
FE 55 6.58E 02 4.55E 0; I.06F 02 U.. 0 E-01 0.00E-01 2.54E 02 2.61E 02 
FE 59 1.04E 03 2.44E 03 9.36E 02 !.01)E-01 0.00E-01 6.82E 02 8.14E 03 
CO 58 0.00E-01 8.92C 01 2.00E C2 (.00E-01 0.00E-01 C.00E-01 1.81E 03 
CO 60 C.COE-01 2.56E 0 5.65E U.2 (.00E-01 0.00E-01 0.00E-01 4.81E C3 
NI 63 3.11E 04 .2.16E 03 1.041 03 (.-01.Ol 0.00-01 0.00E-01 4.50E 02 
NI 65 1.26E 02 1.64E 01 7.49E 00 C.O1-01 0.OOE-0l 0.00E-01 4.17E 02 
CU 64 0.001-01 9.971 00 4.68E CO (.OE-01 2.51E 01 0.OCE-01 8.50E 02 
ZN 65 2.3?E 04 7.37E 04 3.33E 04 0.OOE-01 4.93E 04 0.OOE-01 4.64E 04 
ZN 69 4.93F 01 9.43E 01 6.56E CO 0.00E-01 6.13E 01 0.00E-01 1.42E Cl 
PR 83 0.CE-01 0.00E-01 4.04[ 01 0.00E-01 0.00E-01 0.00F-01 5.82E 01 
PR 84 0.00E-01 0.00E-01 5.24E 01 0.00E-01 0.300-01 0.00E- 01 4.11E-04 
PR 85 0.001-01 0.30E-01 2.15E CO 0.00E-01 0.00E-01 0.OOE-01 1.01E-15 
9B 86 0.CO-01 1.01E 05 4.71E C4 0.00E-01 0.00-E-G 0.OOE-01 1.99E 04 
RB 88 0.00E-01 2.90EF 02 1.54E 02 0.00E-01 0.00E-01 0.00E-01 4.00E-09 
R 89 0.001-01 1.92F 02 1.35E 0? 0.00E-01 C.OOE-01 0.00E-01 1.12E-11 
SR 89 2.21E 04 0. 00E-01 6. 35E C2 0.00E-01 0.00E-01 0.0 0E-01 3.55E 03 
SR 90 5.44E 05 0.00E-01 1.34E 05 0.00E-01 0.00E-01 0.00E-01 1.57E 04 
SR 91 4.07E 3? 0.00E-01 1.64E 01 0.00E-01 0.00E-01 C.00E-01 1.94F C3 
SR 92 1.54F 02 0.00E-01 6.68E CO 0.001-C0 0.00-01 0.00E-01 3.06E 03 
Y 90 5.76F-31 0.00E-01 1.54E-0? 0.00E-01 0.00E-01 0.00E-01 6.10E 03 
Y 91M 5.44E-03 0.00F-01 2-.11E-04 0.00-01 0.00E-01 0.00E-01 1.60E-C2 
Y 91 0.441 00 0.00E-01 7.26E-0) 0.0OE-C1 0.00E-01 0.OOE-01 4.64E 0.3 
Y 92 5.061-02 0.00E-01 1.48E-03 0.00E-01 0.00E-01 0.OOE-01 8.86E 02 
Y 93 1.60E-01 0.00E-01 4 .43E-03 0.00E-01 0.00E-01 0.00E-01 5.09E 03



T.ABLPLE 2.3-1(CONT'O) 
A V/ LUES FOR ThE ADUL.T FOR THE 

r. ROGINSN STAM ELFCTRTCPLT 

(REIM/HP PER MICRO-CT/PL) 

NUCLIDE P0NE LIVER T.B ODY IHYRTO9 KIpNEY LUNG GI-LLI 
ILR 95 2.40E-01 7.70 E-0? .21E-? C 2 0.--01. 1. 21E-01 0.00E-01 2.44 B 02 
ZR 97 1.33[-02 2.68E-C3 1.22F-03 C.007 -01 4.04E-03 0.00F-01 8.30E C2 
hn 95 4.47E- 02 2.48 02 1.34E C2 C.00!-01 2.46E 02 0.00F-01 1.51E 06 
m 0 99 0.00E-01 1.03E 02 1.96E 9f 0.00),-(J1 2.34E 02 0.00E-01 2.3()E 02 
IC 99J 8.8TE-03 2.511-0? 3.19E-01. 0.00i-Cl 3.81f-01 1.23E-02 1.48E Cl 
TC101 9.12E-0.3 1.31E-02. 1.29E-CI C.00k-01l 2.37E-01 6.72E-03 3.95E-14 
RU103 4.'e3F 00 0.OOE-01 1.91E 00 0.30:-01 1.69E 01 O.00E701 5.17E 02 
RU105 3.69E-01 0.OOE-01 1.46E-01 0.00.-01 4.76E 00 0.00E-01 2.26E 02 
RUl06 6.58E 01 0.00E-01 1.33E (C 0.00 -c 1.27E C2 0.00E-01 4.26E 03 
PGli0M 8.81-01 8.15 E-01 4.84E-01 0 .00'-01 1.60E 00 0.OOE-01 3.33E 02 
TE125M 2.57E 03 9.30E 02 3.44E 02 7 72: 02 1.04E 04 0.00E-01 1.02E 04 
TE127M 6.49E 03 2.32E 03 7.901 C2 1.66. C3 2.63E 04 C.OE-01 2.17E 04 
T127 1.05E 02 3.78F 01 2.8?R 01 780 :Ci 4.29E 02 0.00E-01 8.31E 03 
TE129M 1.10E 04 4.11E 03 1.74E 03 3,.78E 03 4.60E 04 0.00E-01 5.54E 04 
TF129 3.01E 01 1.13E 01 7.33E 00 2.31E 01 1o.6E 02 C.00L-01 2.27E C 
TE131M 1.66L 03 8.10F 02 6.75E 02 1.28E 03 C.21L 03 0.00E-01 8.04E 04 
TE131 1.f9F 01 7.8qE 00 5.96E 00 1.55 E 01 8.26E 01 0.00E-01 2.67E 00 
TE132 2.41F 03 1.563E 03 1.47E 03 1.72E 03 1.50E 04 0.00 E-01 7.3AL 04 
I 130 2.71E 01 8.01E 01 3.16E 01 6.79E 03 1.25E 02 0.00E-01 6.d9E 01 
1 131 1.49 E 02 2.14E 02 1.22EF 02 7.00E 04 3.66E 02 0.00E-01 5.64E 01 
1 132 7.29E 00 1.95E 01 6..32E 00 6.82E C2 3.11E 01 0.00E-01 3.66E CO 
I 133 5. 10 01 8.87E C1 2.70 E 01 1.30E 04 1.5E 02 0.00E-01 7.97 E 01 
1 134 3.81E 00 1.03E 01 3.70E '0 1.79E 02 1.64E 01 C.00E-01 9.011-03 
I 135 1.5') 01 4.17E 01 1.541 01 2.75E 03 6.68L 01 C.00E-01 4.70E 01 
CS134 2.99E 05 7.09E 05 5.79C 05 0.00 E-01 2.29E 05 7.61E 04 1.24E 04 
CS136 3.12E 04 1.23E 05 .86E 04 0.00E-01 6.85E 04 9.3'3E 03 1.40E 04 
CS137 3.82E 05 5.22Ef 05 3.42E 05 0.00E-01 1.77E 05 5.89E 04 1.01E 04 
CS138 2.641 02 5.22E 02 2.59E 02 0.00E-01 3.84E 02 3.79E 01 2.23E-03 
0D139 9.29E-01 6.62E-04 2.72t-02 0.00E-01 6.19E-04 3.75E-04 1.65E 00 
84140 1.94E 02 2.44E-01 1.27F 01 0.00E-01 6.30E-02 1.40E-01 4.00E C2 
CA141 4.51-01 3.41F-04 1.52E-02 0.00E-01 3.17E-04 1.93E-04 2.13E-10



TAVLE 2.3-1(CONT'D) 
Air VLLIJES FOR 1EIL ADULT FOR THE 
H.B. POrINSON STEAM ELECTRIC PLANT 

(MREM/HR PEP HICIG-CT/ML) 

NUCL IDE lONE LIVER T.(00Y TiYR100 K.IDNEY LUNG GI-LLI 
B Al42 2.C4F-01 2.1CE-04 1.28ZE-%2 0.001-01 1.77E-04 1.19E-04 2.87E-19 
LA140 1 .50E-01 7.54(-02 1. .9F-02 0.00.-al 0.001 -01 O.OOE-01 5.54E 03 
LA14 2 7.66E-03 3.48E-03 8.58CU.-04 001-C C.00E-01 0.00E-01 2.54E Cl 
CE141 2.24E-02 1.52E-C2 1.72-03 0.00-Cl 7.04E-03 O.OCE-01 5.79E 01 
CE143 3.95E-03 2.92E 00 .3.231-04. 0) 00E1i-0)1 1.29E-03 O.OOE-01 1.09E 02 
CE144 1.17E 00 4.88E-01 6.27E-02 0 01-01 2.90E-01 C.00E-01 3.95E C2 
FR 143 5.51E-01 2.21F-01 Z.73E-C2 0. )0'-01 1.27E-01 C.OCE-01 2.41E C3 
PRI44 1.80E-03 7.4i8E-04 9.16r-35 0.101-01 4.22E-0i O.OOE-01 2.59E-10 
N0147 3.76E-01 4.35E-01 .60E-02 0.001-01 2.54E-Of 0.00E-01 2.09E C3 
W 187 2.96E 02 2.47E C2 8.65E Cl 0.001-01 0.00E-01 0.OOE-01 8.10E 04 
NP239 2.85E-02 2.80E-03 1.54E-03 -. 0 0-01 8.74E-03 0.00E-01 5.75E 02



TABLE 2.3-2 

Values of e P for Liquid Dose Calculations 

- Xit * -X.t* 
Radionuclide )(hr-1 e Radionuclide Xi(hr-1) e 

H-3 6.43E-6 1. Zr-95 4.44E-4 9.89E-1 
C-14 1.38E-8 I Zr-97 4.08E-2 3.76E-1 
F-18 3.75E-1 1.23E-4 Nb-95 8.25E-4 9.80E-1 
Na-24 4.62E-2 3.30E-1 Mo-99 1.03E-2 7.SIE-1 
P-32 2.02E-3 9.53E-1 Tc-99m 1.16E-1 6.18E-2 
Cr-51 1.04E-3 9.75E-1 Tc-101 2.97 0 
Mn-54 9.53E-5 9.98E-1 Ru-103 7.29E-4 9.83E-1 
Mn-56 2.69E-1 1.57E-3 Ru-105 1.56E-1 2.37E-2 
Fe-55 3.04E-5 9.99E-1 Ru-106 . 7.87E-5 9.98E-1 
Fe-59 6.42E-4 9.85E-1. Ag-11Om 1.14E-4 9.97E-1 
Co-58 4.05E-4 9.90E-1 Sb-124 4.81E-4 9.89E-1 
Co-60 1.50E-5 I Te-125m 4.98E-4 9.88E-1 
Ni-63 8.60E-7 I Te-127m 2.65E-4 9.94E-1 
Ni-65 2.71E-1 1.50E-3 Te-127 7.37E-2 1.71E-1 
Cu-64 5.42E-2 2.72E-1 Te-129m 8.49E-4 9.80E-1 
Zn-65 1.18E-4 9.97E-1 Te-129 6.03E-1 5.19E-7 
Zn-69 7.29E-1 2.52E-8 Te-131m 2.31E-2 5.74E-1 
Br-33 2.89E-1 9.72E-4 Te-131 1.66 4.99E-18 
Br-84 1.31 2.22E-14 Te-132 8.89E-3 8.08E-1 
Br-85 1.39E1 0 1-130 5.59E-2 2.61E-1 
Rb-86 1.55E-3 9.63E-1 1-131 3.59E-3 9.17E-1 
Rb-88 2.33. 5.18E-25 1-132 3.01E-1 7.29E-4 
Rb-89 2.70 0 1-133 . 3.30E-2 4.53E-1 
Sr-89 5.55E-4 9.87E-1 1-134 8.O0E-1 4.59E-9 
Sr-90 2.80E-6 1 1-135 1.03E-1 8.44E-2 
Sr-91 7.17E-2 1.79E-1 Cs-134 3.86E-5 9.99E-1 
Sr-92 2.56E-1 2.15E-3 Cs-136 2.22E-3 9.48E-1 
Y-90 1.08E-2 7.72E-1 Cs-137 2.63E-6 1 
Y-91m 8.32E-1 2.13E-9 Cs-138 1.29 3.58E-14 
Y-91 4.91E-4 9.88E-1 Ba-139 5.02E-1 5.86E-6 
Y-92 1.96E-1 9.06E-3 Ba-140 2.26E-3 9.47E-1 
Y-93 6.80E-2 1.96E-1 Ba-141 2.31 8.37E-25 
Ba-142 3.78 0 Pr-143 2.12E-3 9.50E-1 
La-140 1.72E-2 6.62E-1 Pr-144 2.41 0 
La-142 4.52E-1 1.94E-5 Nd-147 2.60E-3 9.40E-1 
Ce-141 8.75E-4 9.79E-1 W-187 2.90E-2 4.99E-1 
Ce-143 2.09E-2 6.06E-1 Np-239 1.23E-2 7.44E-1 
Ce-144 1.02E-4 9.98E-1 

Note: All values less than IE-25 are reported as 0.  
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3.0 GASEOUS EFFLUENTS 

3.1 MONITOR ALARM SETPOINT DETERMINATION 

This procedure determines the monitor alarm setpoint that indicates if the dose rate in 
the unrestricted areas due to noble gas radionuclides in the gaseous effluent released from 
the site 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 alternate means to determine 
monitor alarm setpoints that may be used when an analysis of batch releases is performed 
prior to release.  

If two simultaneous gaseous releases out of one vent occurs, calculate the setpoint for 
each type of release and use the lowest setpoint obtained.  

3.1.1 Setpoint Based on a Conservative Radionuclide Mix 

The following method applies to gaseous releases via the Plant Vent and Condenser Air 

Ejection Vent when determining the high alarm setpoint for the Plant Vent Gas Monitor 
(R-14) and the Condenser Ejection Gas Monitor (R-15) during the following operational 
conditions: 

o Continous release via the Plant Vent.  

o Continous release via the Condenser Air Ejection Vent.  

o Batch release of containment purge via the Plant Vent.  

o Batch release for containment pressure relief via the Plant Vent.  

o Batch release of Waste Gas Decay Tanks via the Plant Vent.  
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3.1.1.1 DetermIijine the "mlix" (noble gas radionuclides and composition) of the gaseous 
effluent.  

a. Deterinle the gaseous source terms that are representative of the "mix" of 

the gascous effluent. Gaseous source terms are the noble gas radionuclides 

and the radioactivity of the noble gas radionuclides in the effluent.  

Gaseous source terms can be obtained from Table 3.1-1 or from analysis of 

the gaseous effluent.  

b. Determine S. (the fraction of the total radioactivity in the gaseous effluent 

comprised by noble gas radionuclide "i) for each individual noble gas 
radionuclide in the gaseous effluent.  

ZA S = I- 
(3. -1 

A = The radioactivity of noble gas radionuclide "i" in the gaseous 
effluent from Table 3.1-1 or from analysis of the gaseous effluent 
to be released.  

3.1.1.2 Determine Qm (the maximum acceptable release rate of all noble gas radio
nuclides in the gaseous effluent (pCi/sec)) based upon the whole body exposure limit.  

500 
m = . Si (3.1-2) 

(X/Q) = The highest calculated average relative dispersion factor for any 
area at or beyond the unrestricted area boundary for all sectors 
(sec/m).  

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

9.9 E-7 sec/n3 (Continuous Mixed Mode Release) from 
Table A-10, Appendix A.  
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= 5.1 E-5 sec/m (Batch Ground Release) from Table A-7, Ap

pendix A.  

= 2.9 E-6 sec/m 3 (Batch Mixed Mode Release) from Table A-16, 

Appendix A.  

K. = The total whole body dose factor due to gamma emissions from 
1 3 

noble gas radionuclide "i"l (mrem/year/ pCi/m ) from Table 3.1-2.  

3.1.1.3 Determine Qm based upon the skin exposure limit.  

3000 Qm 300 (3.1-3) 
( XQT) L + 1.1 M i  

L. + 1.1 M. = The total skin dose factor due to emissions from noble gas 
11 3 

radionuclide "i" (mrem/year/iCi/m ) from Table 3.1-2.  

3.1.1.4 Determine C (the maximum acceptable radioactivity concentration of all noble m 
gas radionuclides in the gaseous effluent (pCi/cc)).  

2.12 E-3 Q 
C = (3.1-4) m F 

NOTE: Use the lower of the Q values obtained in Sections 3.1.1.2 and 

3.1.1.3.  

F = The maximum acceptable effluent flow rate at the point of.  
release (efm) 

= 60,000 cfm for the Plant Vent 

= 60 cfm for the Condenser Air 

2.12E-3 =Unit conversion constant to convert pCi/sec/cfm to pCi/cc 

3.1.1.5 Determine C.R. (the calculated monitor count rate above background attributed 

to the noble gas radionuclides (cepm)).  
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C.R. is obtained by using the applicable effluent monitor efficiency curve located in the 

Plant Operating Manual, Volume 15, Curve Book. Use the radioactivity concentration 
"C m" to find C.R.  

3.1.1.6 Determine HSP (the monitor high alarm setpoint including background (cpm)).  

HSP = T C.R. + Background (cpm) (3.1-5) 

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 due to simultaneous releases from several path
ways.  

= 0.80 for the Plant Vent Gas Monitor (R-14).  

= 0.20 for the Condenser Air Ejection Gas Monitor (R-15).  

3.1.2 Gaseous Effluents Analyzed Prior to Release 

The following method applies to gaseous releases, via the Plant Vent, when determining 
the setpoint for the maximum acceptable effluent flow rate at the point of release and 
the associated high alarm setpoint based on this flow rate for the Plant Vent Gas Monitor 
(R-14) during the following operational conditions: 

e Batch release of containment purge.  

0 Batch release for containment pressure relief 

e Batch release of Waste Gas Decay Tanks..  

3.1.2.1 Determine the maximum allowable discharge flow rate prior to dilution.  

a. Determine f (the maximum acceptable gaseous flow rate from containment 
or from the Waste Gas Decay Tanks) (cfm) based upon the whole body 
exposure limit.  
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0.848 T (= 0.4 m (3.1-6) 

(X/Q) K. Ci 

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 due to simultaneous releases from several path

ways.  

= 0.80 for the Plant Vent Gas Monitor (R-14) 

(X/Q) = The highest calculated average relative dispersion factor for any 

area at or beyond the unrestricted area boundary for all sectors 

(sec/m 3) from Appendix A.  

= 5.1 E-5 sec/m 3 (Batch Ground Release) from Table A-7, Ap

pendix A.  

= 2.9 E-6 sec/m 3 (Batch Mixed Mode Release) from Table A-16, 

Appendix A.  

K. = The total whole body dose factor due to gamma emissions from 
1 .3 

noble gas radionuclide "i" (mrem/year/pCi/m ) from Table 3.1-2.  

C. = The radioactivity concentration of noble gas radionuclide "li" in 

the gaseous effluent (pCi/cc) from the analysis of the gaseous 

effluent to be released.  

0.848 = A combined numerical conversion factor consisting of the whole 

body dose limit of 500 mrem/yr times a conversion constant of 

2.12 E-3 to convert cc/sec to cfm, times an engineering cor

rection factor of 0.8 to prevent spurious alarms.  

b. Determine f based upon the skin exposure limit.  
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5.0 9 T 
f Tm (3.1-7) 

(X/) [(L + 1.1 Mi) C3 

L. + 1.1 M. = The total skin dose factor due to emissions from Noble Gas 
13 

radionuclide "i" (mrem/year/pCi/m ) from Table 3.1-2.  

5.09 = A combined conversion factor consisting of the skin dose limit of 

3000 mrem/yr, times a conversion constant of 2.12 E-3 to convert 

cc/sec to cfm, times an engineering factor of 0.8 to prevent 

spurious alarms.  

c. The rate at which the noble gas activity is released from the containment 

during purging or pressure relief or from the Waste Gas Decay Tanks shall 

not exceed the smaller of the two "f" values calculated in step a and b 

above.  

3.1.2.2 Determine the monitor setpoint equivalent to the maximum allowable discharge 

flow rate: 

a. Determine C (the maximum radioactivity concentration of all noble gas 

radionuclides to be released during containment purge or pressure relief or 

Waste Gas Decay Tanks discharge via the stack after dilution by other 

discharges in the stack).  

- t f (3.1-8) 
im F 

C = the total radioactivity concentration of all noble gas radionuclides 

in the gas to be discharged from the containment or Waste Gas 

Decay Tanks prior to dilution. (IiCi/cc).  

f = the maximum acceptable gaseous flow rate from containment or 

from the Waste Gas Decay Tanks (cfm).  

F the maximum design stack flow rate.  

= 60,000 cfm (1) 
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b. Determine C.R. (the calculated monitor count rate above background 

attributed to the radionuclides (ccpm)).  

C.R. is obtained by using the applicable effluent monitor efficiency curve 

located in the Plant Operating Manual, Volume 15, Curve Book. Use the 

radioactivity concentration "C I" to find C.R.  

c. Determine HSP (the monitor high alarm setpoint including background 

(cpm)).  

HSP = CR + Background (cpm) (3.1-9) 

d. The monitor HSP shall be set at below the calculated value during 

containment purges or releases from the Waste Gas Decay Tanks. If 

containment purges or pressure relief or Waste Gas Decay Tanks releases 

are made while other sources of noble gas activity are being released from 

the stack, the monitor HSP shall not exceed the calculated value determined 

in Section 3.1.1.  
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1 
TABLE 3.1-1 GASEOUS SOURCE TERMS 

CONDENSER AIR CONTAINMENT PURGE 
PLANT VENT RELEASE EJECTION OR PRESSURE RELIEF GAS DECAY TANKS 

RADIONUCLIDE i (Ci/yr) SI Ai (Ci/yr) Si Ai (Ci/yr) Si A (C./yr) Si 

Kr-85m 2.0 EO 5.26 E-2 1.0 EO 4.35 E-2 0 EO --- 0 EO --

Kr-85 0 EO --- E-- 0 EO --- 1.6 E2 8.00 E-1 

K-87 1.0 EO 2.63 E-2 0 EO --- 0 EO --- 0 EO --

Kr-88 3.0 EO 7.89 E-2 2.0 EO 8.70 E-2 1.0 EO 2.90 E-3 0 EO --

Xe-131m 0 EO --- 0 EO --- 1.0 EO 2.90 E-3 9.0 EO 4.50 E-2 

Xe-133m 0 EO --- 0 EO --- 4.0 EO 1.16 E-2 0 EO --

Xe-133 2.8 El 7.37 E-1 1.8 El 7.83 E-1 3.1 E2 8.99 E-1 3.1 El 1.55 E-1 

Xe-135 4.0 EO 1.05 E-1 2.0 EO 8.70 E-2 4.0 EO 1.16 E-2 0 EO --

Ar-41 0 ED --- 0 EO --- 2.5 El 7.25 E-2. O EO --

TOTAL 3.8 El 2.3 El 3.45 E2 2.0 E2 

1 Source terms based upon GALE code and not actual releases.



TABLE 3.1-2 DOSE FACTORS AND CONSTANTS 

TOTAL WHOLE BODY TOTAL SKIN DOSE FACTOR 

DOSE FACTOR 3 (Li+1.1M ) 3 

RADIONUCLIDE (Ki)(mrem/yr/jCi/M ) (mrem/yr/iCi/M ) 

Kr-83m 7.56E-2 2.12E1 

Kr-85m 1.17E3 2.81E3 

Kr-85 1. 61E1 1.36E3 

Kr-87 5.92E3 1.65E4 

Kr-88 1.47E4 1.91E4 

Kr-89 1.66E4 2.91E4 

Kr-90 1.56E4 2.52E4 

Xe-131m 9.15E1 6.48E2 

Xe-133m 2.51E2 1.35E3 

Xe-133 2.94E2 6. 94E2 

Xe-135m 3.12E3 4.41E3 

Xe-135 1.81E3 3.97E3 

'Xe-137 1.42E3 1.39E4 

Xe-138 8.83E3 1.43E4 

Xe-139 
Ar-41 8.84E3 1.29E4 
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3.2 Compliance With 10 CFR 20 (Gaseous) 

3.2.1 Noble Gases 

The gaseous effluent monitors setpoints are utilized to show compliance with 10 CFR 

20 for noble gases. However, because they are based upon a conservative mix of 

radionuclides, the possibility exists that the setpoints could be exceeded and yet 10 

CFR 20 limits may actually be met. Therefore, the following methodology has been 

provided should the alarm trip setpoints be exceeded in order that a determination 

may be made as to whether the actual releases have exceeded the limits of in 10 CFR 

20.  

The dose rate in unrestricted areas resulting from noble gas effluents is limited to 500 

mrem/yr to the total body and 3000 mrem/yr to the skin. Based on NUREG-0133, the 

following are used to show compliance with 10 CFR 20: 

Z K. [(X7Q-v 1iv + ( 7 e el 500 mrem/yr (3.2-1) 

1 (L + 1.1M) Q v e e 3000 mrem/yr (3.2-2) 
Lv (T e ' e 

where: 

(X7/Q)*= annual average relative concentration for plant vent releases, 
v 3 

sec/m ; 

= from Table A-1 for ground level releases; 

= - from Table A-10 for mixed mode releases; 

* Carolina Power & Light (CP&L) anticipates extending the plant vent so that it 
qualifies as a mixed mode release.. When this extension is completed, mixed 
meteorology will be used for this release point.  
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=xQ~ annual average 3relative concentration f or condenser air ejector 
e 3 

releases, sec/m ; 

= from Table A-1 for ground level releases 

K. = the total body dose factor due to gamma emissions for noble gas 
1 3 radionuclide i, mrem/yr per pCi/m 

L. = the skin dose factor due to beta emissions for noble gas radio
1 3 

nuclide i, mrem/yr per pCi/m ; 

M = the air dose factor due to gamma emissions for noble gas 
1 3 
radionuclide i, mrad/yr per pCi/m ; 

1.1 = the ratio of the tissue to air absorption coefficients over the 

energy range of the photon of interest, mrem/mrad; 

e = the release rate of noble gas radionuclide i gaseous effluents from 

the condenser air ejector, pCi/sec; 

= the release rate of noble gas radionuclide i in gaseous effluents 

from the plant vent, pCi/sec.  

The determination of limiting location for implementation of 10 CFR 20 for noble 

gases is a function of the radionuclide mix, isotopic release rate and the meteorology.  

The radionuclide mix was based upon source terms calculated using the NRC GALE 

code. They were calculated based upon the present operating mode of HBR. They are 

presented in Table 3.2-1 as a function of release point.  

The X /Q value utilized in the equations for implementation of 10 CFR 20 is based upon 

The maximum long-term annual average (X/Q) in the unrestricted area. Table 3.2-2 

presents the distances from HBR to the nearest site boundary for each of the 16 

sectors, as well as to the nearest residence, vegetable garden, cow, goat, and beef 

animal. Long-term annual average (77Q values for the HBR release points to the 
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special locations in Table 3.2-2 are presented in Appendix A. A description of their 

derivation is also provided in this Appendix.  

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 averageT7Q values, calculated at the midpoint 

of 10 standard distances as given in Appendix A, were also considered. For HBR, 

mixed mode release X/Q values decrease with distance for all directions except the 

WNW, NW, and NNW so that the maximum site boundary X/Q is usually greater at the 

site boundary than at distances greater than the site boundary. In addition, the 

maximum site boundary X/Q for both the ground level and mixed mode releases occurs 

at the SSE site boundary. Therefore, the limiting location for implementation of 10 

CFR 20 for nobel gases is the SSE site boundary.  

Values for Ki, Li, and Mi, which were used in the determination of the limiting 

location and which are to be used by HBR in Expressions 3.2-1 and 3.2-2 to show 

'compliance with 10 CFR 20, are presented in Table 3.2-3. These values originate form 

NUREG-0472 Revision 0 and were taken form Table B-1 of NRC Regulatory Guide 

1.109 Revision 1. The values have been multiplied by 106 to convert microcuries to 

picocuries for use in Expressions 3.2-1 and 3.2-2.  

3.2.2 Radioiodines and Particulates 

The dose rate in unrestricted areas resulting from the release of radioiodines and 

particulates with half lives greater than 8 days is limited to 1500 mrem/yr to any 

organ. Based upon NUREG-0133, the following is used to show compliance with 10 

CFR 20: 

* i v iv e 6iel + (PIM Pi . D v iv + (D*7e e] + 

(PT PTM [w v QTV +(XTQe QTe] <' 1500 mrem/yr (3.2-3) 
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where: 

(XTQY = annual average relative concentration for plant vent releases, 
3 sec/m 

= from Table A-1 for ground level releases; 

= from Table A-10 for mixed mode releases; 

X7- 7=e annual average relative concentration for condenser air ejector 
3 releases, sec/m ; 

= from Table A-1 for ground level releases; 

(D = annual average deposition for plant vent releases, m-2 

= from Table A-3 for ground level releases; 

= from Table A-12 for mixed mode releases; 

(DF e= annual average deposition for condenser air ejector releases, m-2 

= from Table A-3 for ground level releaes; 

P = dose parameter for radionuclide i for the inhalation pathway, 

mrem/yr per PuCi/m 3 

P. = dose parameter for radionuclide i for the ground plane pathway, 
'G. -2 mrem/yr per pCi/sec per m ; 

P. = dose parameter for radionuclide i for either the cow milk or goat 
IM -2 

milk pathway, mrem/yr per PCi/sec per m-; 

P = dose parameter for tritium for the inhalation pathway, mrem/yr 
I 3 

per pCi/m ; 
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P = dose parameter for tritium for milk pathway, mrem/yr per 
TM 3 gCi/m ; 

Q = release rate of radionuclide i from the plant vent, pCi/sec; 

Q = release rate of radionuclide i from the man condenser air ejector, 

PCi/sec; 

QTV = release rate of tritium from the plant vent, pCi/sec; 

e = release rate of tritium from the condenser air ejector, pCi/sec.  

In the calculation to show compliance with 10 CFR 20, only the inhalation, ground 

plane, cow milk, and goat milk pathways are considered. Expression 3.2-3 is evaluated 

first at the limiting site boundary. If the 1500 mrem/yr limit is exceeded at the 

limiting site boundary when all pathways are considered present at the site boundary 

but the inhalation pathway contributes less than 1500 mrem/yr, then Expression 3.2-3 

is evaluated at the limiting controlling location based upon the real pathways. For 

HBR, the limiting site boundary location is 0.26 miles SSE and the limiting real 

pathway location is the cow milk pathway 4.2 miles E.  

The determination of limiting location for implementation of 10 CFR 20 for 

radioiodines and particulates is a function. of the same parameters as for noble gases 

plus a fourth, actual receptor pathway. The radionuclide mix was again based upon the 

source terms calculated using the GALE code. The mix and the source terms are 

presented in Table 3.2-1 as a function of release point.  

The determination of the controlling site boundary location was based upon the highest 

site boundary D/Q value. The determination of actual receptor limiting location was 

based upon the -milk pathway D/Q value and the -Pi value for the respective milk 

pathway.. Values for P. were calculated for an infant for various radionuclides for the 

inhalation, ground plane, cow milk, and goat milk pathways using the methodology of 

NUREG-0133. The P. values are presented in Table 3.2-4. A description of the 

methodology used in calculating the Pi values is presented in Appendix B. The values 

of P. reflect, for each radionuclide, the maximum P. value for any organ for each 

individual pathway of exposure. The goatmilk pathway is present near HBR, as is the 
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cow milk pathway. However, the cow milk pathway P. values were utilized in the 

determination of the controlling location because the product of the maximum cow 

milk pathway D/Q and Pi were greater than those for the goat. In addition, the goat 

milk is not used for human consumption. For the case of an infant being present at the 

site at the site boundary or at the real pathway location, the ground plane pathway is 

not considered as a reasonable exposure pathway (i.e., Pi = 0). However, Pi values 

are presented in Table 3.2-4 for completeness.  

The annual average D/Q values at the special locations, which will be utilized in 

Expression 3.2-3, are obtained from the tables presented in Appendix A. The X/Q 

values which will be utilized in Expression 3.2-3 are also obtained from the tables 

presented in Appendix A. A description of the derivation of the X/Q and D/Q values is 

provided in Appendix A.  
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TABLE 3.2-1 

Releases from H. B. Robinson Unit No. 2* 

(Ci/yr) 

Plant Vent Air Ejector 

Isotope (Q ) (Qe) Total 

Kr-85m 2.OEO 1.OEO 3.OEO 

Kr-85 1.6E2 O.OEO 1.6E2 

Kr-87 1.OEO O.OEO 1.0EO 

Kr-88 4.OEO 2.OEO 6.OEO 

Xe-131m 1.OEI O.OEO 1.OEI 

Xe-133m 4.OEO O.OEO 4.OEO 

Xe-133 3.7E2 1.8E1 3.9E2 

Xe-135 8.OEO 2.OEO 1.OEI 

1-131 3.6E-2 2.3E-2 5.9E-2 

1-133 5.4E-2 3.4E-2 9.8E-2 

Mn-54 4.7E-3 O.0EO 4.7E-3 

Fe-59 1.6E-3 O.OEO 1.6E-3 

Co-58 1.6E-2 O.OEO 1.6E-2 

Co-60 7.3E-3 O.0EO 7.3E-3 

Sr-89 3.4E-4 O.0EO 3.4E-4 

Sr-90 6.3 E-5 O.OEO 6.3E-5 

Cs-134 4.7E-3 O.OEO 4.7E-3 

Cs-137 7.8E-3 O.OEO 7.8E-3 

* Calculations based upon Gale code and do not reflect actual 

release data.  
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TABLE 3.2-2 

Distance To Special Locations For the H. B. Robinson Plant (Mi.) 

Site Milk Milk Meat Nearest Nearest 

Section 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 

E 0.61 4.2 - 3.12 0.8 2.8 

ESE 0.50 - - 1.99 0.6 0.6 

SE 0.29 - - - 0.3 0.3 

SSE 0.26 - - - 0.3 0.3 

S 0.28 - - 2.32 0.3 0.4 

SSW 0.29 - - 2.08 0.3 0.5 

SW 0.36 - 2.5* 2.27 0.4 0.5 

WSW 0.36 - - 2.69 0.4 0.6 

W 0.50 - - 3.97 0.6 0.6 

WNW 0.55 - - 4.07 0.7 0.9 

NW 1.23 - - 1.60 1.3 1.3 

NNW 1.89 - - 2.84 2.9 3.0 

N 1.94 - - 2.93 2.9 2.9 

* Milk is not presently used for human consumption.  
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TABLE 3.2-3 

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS* 

Total Body Gamma Air Beta Air 
Dose Factor Skin Dose Factor Dose Factor Dose Factor 

K 1 )L 3)M 1)N 
Radionuclide (mrem/yr per pCi/m 3) (mrem/yr plr pCi/m 3) (mrad/yr per pCi/mr) (mrad//yr per pCi/m 3) 

Kr-83m 7.56E-02** 1.93E+01 2.88E+02 

Kr-85m 1.17E+03 1.46E+03 1.23E+03 1.97E+03 

Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03 

Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04 

Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03 

Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04 

Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03 

Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E403 

Xe-131n 2.51E+02 9.94E+02 3.27E+02 1.48E+03 

Xe-133 2.94E402 3.06E+02 3.53E+02 1.05E403 

Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02 

Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03 

Xe-137 1.42E+03 1.22E+04 l.51E+03 1.27E404 

Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03 

Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03 

*The listed dose factors are for radionuclides that may be detected in gaseous effluents.  
**7.56E-02 = 7.56 x 102.



TABLE 3.2-4 

P. VALUES FOR AN INFANT FOR THE 
1 

H. B. ROBINSON UNIT NO. 2# 

Isotope Inhalation Ground Plane Cow Milk Goat Milk 

H-3 6.47E2 0 2.38E3 4.86E3 
P-32 2.03E6 0 1.60E11 1.93E11 
Cr-51 1.28E4 6.67E6 4.79E6 5.65E5 
Mn-54 1.00E6 1.09E9 3.89E7 4.68E6 
Fe-59 1.02E6 3.92E8 3.93E8 5.11E6 
Co-58 7.77E5 5.29E8 6.06E7 7.28E6 
Co-60 4.51E6 4.40E9 2.10E8 2.52E7 
Zn-65 6.47E5 6.89E8 1.90E10 2.29E9 
Rb-86 1.90E5 1.28E7 2.22E10 2.67E9 
Sr-89 2.03E6 3.16E4 1.27E10 2.66E10 
Sr-90 4.09E7 1.21E11 2.55E11 
Y-91 2.45E6 1.52E6 5.26E6 6.32E5 
Zr-95 1.75E6 3.48E8 8.28E5 9.95E4 
Nb-95 4.79E5 1.95E8 2.06E8 2.48E7 
Ru-103 5.52E5 1.55E8 1.05E5 1.27E4 
Ru-106 1.16E7 2.99E8 1.44E6 1.73E5 
Ag-110m 3.67E6 3.14E9 1.46E10 1.75E9 
Te-127m 1.31E6 1.18E5 1.04E9 1.24E8 
Te-129m 1.68E6 2.86E7 1.40E9 1.68E8 
Cs-134 7.03E5 2.81E9 6.79E10 2.04E11 
Cs-136 1.35E5 2.13E8 5.76E9 1.73E10 
Cs-137 6.12E5 1.15E9 6.02E10 1.81E11 
Ba-140 1.60E6 2.94E7 2.41E8 2.89E7 
Ce-141 5.17E5 1.98E7 1.37E7 1.65E6 
Ce-144 9.84E6 5.84E7 1.33E8 1.60E7 
1-131 1.48E7 2.46E7 1.06E12 1.27E12 
1-132 1.69E5 1.78E6 1.39E2 1.64E2 
1-133 3.56E6 3.54E6 9.80E9 1.18E10 
1-135 6.96E5 3.67E6 2.27E7 2.68E7 

# . . . Units are mrem/yr per wCi/m 3 fo H-3 and the inhalation pathway 
and mrem/yr per pCi/sec per m for the food and ground plane pathways.  
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3.3 Compliance With 10 CFR 50 (Gaseous) 

3.3.1 Noble Gases 

3.3.1.1 Cumulation of Doses 

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

released in gaseous effluents can be determined by the following expressions: 

D = 3.17 x 108 Mi Qiv v iv e ie (3.3-1) 

D = 3.17 x 108 1 N. [(X/Q) Q + (X/q) q + (X/Q) Q (3.3-2) .v iv v i /e 3ie 

where: 

D = the air dose from gamma radiation, mrad; 

D = the air dose from beta radiation, mrad; 

Mi = the air dose factor due to gamma emissions for each identified 

noble gas radionuclide i, mrad/yr per PiCi/m3; 

N. = the air dose factor due to beta emissions for each identified noble 
13 

gas radionuclide i, mrad/yr per pCi/m3 

= the annual average relative concentration for areas at or beyond 

the unrestricted area boundary for long-term plant vent releases 

(greater than 500 hrs/yr), sec/m3; 

= from Table A-i for ground level releases; 

= from Table A-10 for mixed mode releases; 

v= the relative concentration for areas at or beyond the unrestricted 

area boundary for short-term plant vent releases (equal to or less 

than 500 hrs/yr), sec/m3 
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= from Table A-7 for ground level releases; 

= from Table A-16 for mixed mode releases; 

(X7e = the annual average relative concentration for areas at or beyond 

the unrestricted area boundary for long-term condenser air 
3.  

ejector releases (greater than 500 hrs/yr), sec/m 

= from Table A-I for ground level releases; 

qi - the average release of noble gas radionuclide i in gaseous 

effluents for short-term plant vent releases (equal to or less than 

500 hrs/yr), gCi; 

Q. = the average release of noble gas radionuclide in in gaseous 
le 

releases for long-term condenser air ejector releases (greater 

than 500 hrs/yr), JlCi; 

Q the average release of noble gas radionuclide i in gaseous 

effluents for long-term vent release (greater than 500 hrs/yr), 

1 C i; 

3.17x10^ = the inverse of the number of seconds in a year.  

At the HBR the limiting location is 0.26 miles SSE. Based upon the tables presented in 

Appendix A, substitution of the appropirate X/Q values into Equation 3.3-1 would yield 

an equation with the short-term X/Q value being less than the long-term value.  

Therefore, for this document, only the long-term annual average X/Q values (i.e., the 

more conservative values) will be used.  

The determination of the limiting location for implementation of 10 CFR 50 is a 

function of parameters such as radionuclide mix, isotopic release and meteorology.  

The radionuclide mix was based upon source terms calculated using the NRC GALE 

code and is presented in Table 3.3-1 as a function of release point. The only source of 

short-term releases from the plant vent are containment purges.  
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To select the limiting location, the highest annual average X/Q value for ground level 

and mixed mode releases and the highest short-term X/Q value for ground level and 

mixed mode releases were 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 X/Q values were calculated at the midpoint of 10 standard distances as 

given in Appendix A. For HBR, mixed mode release X/Q values decrease with distance 

for all but the WNW, NW, and NNW sectors, so that the maximum site boundary X/Q is 

usually greater at the site boundary than at distances greater than the site boundary.  

In addition, the maximum site boundary X/Q for both long-term and short-term ground 

level and mixed mode releases occurs at the SSE site boundary. Therefore, the 

limiting location for implementation of 10 CFR 20 for noble gases is the SSE site 

boundary.  

Values for Mi and Ni, which are utilized in the calculation of the gamma air and beta 

air doses in Equation 3.3-1 to show compliance with 10 CFR 50, were presented in 

Table 3.2-3. These values originate from NUREG-0472 Revision 0 and were taken 

from Table B-I of NRC Regulatory Guide 1.109 Revision 1. The values have been 

multiplied by 106 to convert from picocuries to microcuries.  

The following relationship should hold for the HBR to show compliance with HBR's 

Radiological Effluent Technical Specification 2.3.1.1.  

For the calendar quarter: 

D < 5 mrad (3.3-3) 
y 

D < 10 mrad (3.3-4) 

For the calendar year: 

D < 10 mrad (3.3-5) 
y 

D < 20 mrad (3.3-6) 
)3 

The quarterly limits given above represent one-half the annual design objectives of 

Section II.B.1 of Appendix I of 10 CFR 50. If any of the limits of Expressions 3.3-3 
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through 3.3-6 are exceeded, a special report pursuant to Section IV.A of Appendix I of 

10 CFR 50 must be filed with the NRC.  

3.3.1.2 Projection of Doses 

Doses resulting from the release of gaseous effluents will be projected once per 31 

days. The doses will be projected using Equations 3.3-1 and 3.3-2.  

3.3.2 Radioiodine and Particulates 

3.3.2.1 Cumulation of Doses 

Section II.C of Appendix I of 10 CFR 30, limits the release of radioiodines and 

radioactive material in particulate 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. Based upon NUREG-0133, the dose 

to an organ of an individual from radioiodines and particulates, with half-lives greater 

than 8 days in gaseous effluents released to unrestricted areas, can be determned by 
the following expression.  

Dr = 3.17x10 " [R L(1/Qv Qiv + g iv )e Qie]+ 

(RiV + RiG D Qiv v iv e ie+ 

(RT +T V X/Qv QTv + FX q7 v + Tv + e QTe] 1  (3.3-7) I V 

where: 

Dr = dose to any organ r from radioiodines and particulates, mrem: 

3.17x10 = the inverse of the number of seconds in a year; 

(x/Q) = annual average relative concentration for plant vent releases 

(greater than 500 hrs/yr), sec/m3 
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= from Table A-1 for ground level releases; 

= from Table A-10 for mixed mode releases; 

= relative concentration for short-term plant vent releases (equal to 
3 or less than 500 hrs/yr), sec/m ; 

from Table A-7 for ground level releases; 

= from Table A-16 for mixed mode releases; 

e = annual average relative concentration for condenser air ejector 

releases (greater than 500 hrs/yr), sec/m3 

= from Table A-I for ground level releases; 

( DT= annual average deposition for plant vent releases (greater than 

500 hrs/yr), m-2 ; 
= from Table A-3 for ground level releases; 

= from Table A-12 for mixed mode releases; 

(D/q) = relative deposition for short-term plant vent releases (equal to or 

less than 500 hrs/yr), m 2 ; 
= from Table A-9 for ground level releases; 

= from Table A-18 for mixed mode releases; 

(D/Q) = annual average relative deposition for condenser air ejector 
e -2 

releases (greater than 500 hrs/yr), m-; 

= from Table A-3 for ground level releases; 

Qie = release of radionuclide i in gaseous effluents for long-term 

condenser air ejector releases (greater than 500 hrs/yr), 1ICi; 

Qiv release of radionuclide i in gaseous effluents for long-term plant 

vent releases (greater than 500 hrs/yr), pCi; 

iv = release of radionuclide i in gaseous effluents for short-term plant 

vent releases (equal to or less than 500 hrs/yr), gCi; 
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R. = dose factor for an organ for radionuclide i for the ground plane 

G exposure pathway, mrem/yr per pCi/sec per m-2, 

Ri = dose factor for an organ for radionuclide i for the inhalation 

pathway, mrem/yr per pCi/m 3 ; 

Ri = dose factor for an organ for radionuclide i for the vegetable 
V -2 pathway, mrem/yr per pCi/sec per m ; 

R = dose factor for an organ for tritium for the vegetable pathway, 
TV mrem/yr per .Ci/m 3 ; 

R = dose factor for an organ for tritium for the inhalation pathway, 
I 3 mrem/yr per ACi/m; 

QTV = release of tritium in gaseous effluents for long-term vent releases 

(greater than 500 hrs/hr), gCi; 

QTe = release of tritium in gaseous effluents for long-term air ejector 

releases (greater than 500 hrs/yr), pCi; 

qTV = release of tritium in gaseous effluents for short-term plant vent 

releases (equal to or less than 500 hrs/yr), pCi.  

To show compliance with 10 CFR 50, Equation 3.3-7 is evaluated at the limiting 

pathway location. At HBR this location is the vegetable garden 0.3 miles in the SSE 

sector. The critical receptor is a child. Substitution of the appropriate X/Q and D/Q 

values from tables in Appendix A into Equation 3.3-7 would yield an equation with the 

short-term X/Q and D/Q values being less than the long-term values. Therefore, for 

this document, only long-term annual X/Q and D/Q values (i.e., more conservative 

values) are used.  

The determination of a limiting location for implementation of 10 CFR 50 for 

radioiodines and particulates is a function of: 
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(1) radionuclide mix and isotopic release 

(2) meteorology 

(3) exposure pathway 

(4) receptor's age.  

In the determination of the limiting location, the radionuclide mix of radiolodines and 

particulates was based upon the source terms calculated using the GALE code. This 

mix is presented in Table 3.3-1 as a function of release point. The only source of 

short-term releases from the plant vent is containment purges.  

In the determination of the limiting location, all of the exposure pathways, as 

presented in Table 3.2-2, were evaluated. These include cow milk, goat milk, beef and 

vegetable ingestion and inhalation and ground plane exposure. 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 

not considered a viable pathway for an infant. Naturally, the inhalation pathway was 

'present everywhere an individual was present.  

HBR Radiological Effluent Technical Specification 4.2 requires that a land-use census 

survey be conducted on an annual basis between June 1 and October 1. If 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 D/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 radionuclide mix and releases of 

Table 3.3-1. 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 D/Q and X/Q values are 

used. A description of the derivation of the various X/Q and D/Q values is presented 

in Appendix A.  

Short- and long-term X/Q and D/Q values for ground level releases and for long-term 

mixed mode releases are provided for the midpoints of the following distances: 
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0.0-0.5 mi., 0.5-1.0 mi., 1.0-1.5 mi., 1.5-2.0 mi., 2.0-2.5 mi., 2.5-3.0 mi., 3.0-3.5 

mi., 3.5-4.0 mi., 4.0-4.5 mi., and 4.5-5.0 mi.  

These values appear in tables in Appendix A. They may be utilized if an additional 

special location arises different form those presented in the special locations of Table 

3.2-2.  

Tables 3.3-2 through 3.3-20 present Ri values for the total body, GI-tract, bone, liver, 

kidney, thyroid, and lung organs for the ground plane, inhalation, cow milk, goat milk, 

vegetable, and meat ingestion pathways for the infant, child, teen, and adult age 

groups as appropriate to the pathways. These values were calculated using the 

methodology described in NUREG-0133 using a grazing period of 8 months. A 

description of this methodology is presented in Appendix B.  

The following relationship should hold for HBR to show compliance with HBR 

Radiological Effluent Technical Specifications 2.3.1.2.  

For the calendar quarter: 

D < 7.5 mrem (3.3-8) 

For the calendar year: 

Dr < 15 mrem (3.3-9) 

The quarterly limits given above represent one-half the annual design objectives of 

Section II.C of Appendix I of 10 CFR 50. If any of the limits of Expressions 3.3-8 or 

3.3-9 are exceeded, a special report pursuant to Section IV.A of Appendix I of 10 CFR 

50 must be filed with the NRC.  

3.3.2.2 Projection of Doses 

Doses resulting from release of radioiodines and particulates will be projected once 

per 31 days. The doses will be projected using Equation 3.3-7.  
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TABLE 3.3-1 

Releases From H. B. Robinson Unit No. 2* 

(Ci/yr) 

Plant Vent Main Condenser Containment 

Vent Air Ejector Purge 

Isotope (Qi (ie i) 

Kr-85m 2.OEO 1.OEO O.OE 

Kr-85 1.6E2 O.OEO O.OEO 

Kr-87 O.0EO O.OEO .OE 

Kr-88 3.OEO 2.OEO 1.OEO 

Xe-131m 9.0EO O.OEO 1.OEO 

Xe-133m O.OEO O.OEO 4.OEO 

Xe-133 5.9El 1.8E1 3.1E2 

Xe-135 4.OEO 2.OEO 4.0EO 

1-131 3.6E-2 2.3E-2 4.8E-4 

1-133 5.4E-2 3.4E-2 2.9E-4 

Mn-54 4.7E-3 O.OEO 1.1E-5 

Fe-59 1.6E-3 O.OEO 3.6E-6 

Co-58 1.6E-2 O.OEO 3.6E-5 

Co-60 7.3E-3 O.OEO 1.6E-5 

Sr-89 3.4E-4 O.OE 8.2E-7 

Sr-90 6.2E-5 O.OEO 1.5E-7 

Cs-134 4.7E-3 O.OEO 1.1E-7 

Cs- 137 7.8E-3 O.OEO 1.8E-5 

* Calculations based upon Gale code and not actual release data.  
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TABLE 3.3-2 R VALUES FOR THE .!. RUINSON STEIM ELECTRIC PLANT* 

PATW4Y = CZrU\) 
hUCLICF 7.FCIDY 07-TRACT ZONE LIVER - IDNEY TFY POT LUNG SKTN 

------------ + --- +----------+4-+--------------------**- ----- +----------.  

CR 51 : 4.667 36 * 4.66F 16 : 4.66 06 ; 4.46 6 : 4.66E 06 : 4.66E 06 ; 4.66E 06 ; 5.51! n6 
-------------------4 --- +--4--------------------------- ---------- -------- 4---------+-----------

PN 54 : 1.34E C3 I 1.34E 01 I 1.34E 09 * 1.34E C; ; 1.34E 09 ; 1.34F 09 ; 1.34E C9 - 1.r7E 09 
---------------------------- - --- -----------4---+------------4-------- --------------------------

FE 51 1 2.75E 03 I 2.75E o1 ; 2.75E 03 * 2.75E 03 ; 2.75E 03 2 2.757 0S 1 2.75E 0i : 1.23c Cj 
.--------4----------- - --- ------- +---------------4--- -- +----------------+- ----- ---- -4-----------

C0 58 ; 3.79' 08 : '*79E l ; ?.7E 0 1 3.79: 03 3.7. 7P 08 3379. 08 ; 3- 08 4.44t -s 
- --------- ----- ----------+- -------------------------------------+-------- - ------------- ---------

CO 60 ; 2.15E 10 ; 2.15E 11 ; 2.15E 10 : 2.15: 10 ; 2.15E 10 ; 2.15E 10 : 2.15L 10 : 2.%2 1C 
----------------------------------------- +------ ------+-- ---------- 4---------- 4 ----------- 4----------

ZN 65 : 7.41- 3 , 7.4!r 0 2 7.41E 03 1 7.49 1 ; 7.41E 09 * 7.49F 13 ; 7.492 0S : R.l1 os 
----- ------------------------- -------------.4-----------4---------- +---------------------

R9 86 : 8.S;: C6 I 8.9E 05 8.99E 06 1 s.99 6 899E 3.9 06 ; 8. 06 : E.94E C6 : 1.C32 17 
---------------------4----------------+ ---------------------+----------+-----------+--- ------- +----------4-------

SR 89 : 2.23E 04 ; 2.23r 04 * 2.23r 04 ; 2.23E 04 ; 2.23E 04 : 2.22E 04 1 2.23E 04 : 2.580 C4 
-----------+-----------+----------+----------+----------4------+----------4---------4-------------------4-------

Y 91 1.09E 36 * I.ORF -16 * 1.ClE 36 I '..3F C6 ;1.09E 06 : 1.09E 06 : 1.09E 06 ; 1.22: 16 
----------4-----------4---------4------------------------------------4--------------4------------4*--------

ZR 95 : 2.493 CP 2.49E 0' ; i.49E 09 . 2.49c 02 : 2.49E 09 : 2.495 08 : 2.492 0- I 2.?5 % 
-----------------------------------------+----------------4-----------------4---------- ---- 4-------------+-------- --------

N3 95 ; 1.361= 01 1.36E 03 : 1.36t 08 : 1.?6C 03 ; 1.36E 03 : 1.26E 08 ; 1.36E C? ; 1.603 ca 
--------------------- 4.....-------------4----------4----------4---------------4----------+------------

RU103 ; 1.01E 00 1. 0 ; 1.09E OP : 1.O9F 02 ; 1.39E 39 : 1.095 06 ; 1.0E C3 ; i.27= % 
--------------------- + --------- 4--------4-------------+-----------------------------4-----------------4------------

RU106 : 4.;9: CA : 4.19S os ; 4.19E 08 ; 4.197 0 4.19E 09 : 4.19= 08 : 4.19E CS 5.03= -3 
------------- 4--------------- - -------------- *4-------------4 --------4-------------4-------------4 ------------

IG110v 3.4^E 0z : 3.4dE Go : 3.49E 01 ; 3.48r 03 ; 3.48E 09 : 3.48E 0 * 3.48E 09 ' 4.06 09 
----------4-------------+- ----------- --------------------- 4---+ --- +----------+---~----+---------------------------

TE127! I 9.152 *4 9.!5E 04 1 9.15:- 04 : .15E 04 9.15E 04 : 9.15E 04 ; G.152 04 : 1.%oc 05 
------------------------------- + ------------- +------------4---------------4 ---------- 4------------

TE123N : 2.;.. CT 2.00E 07 : 2.COE 07 1 2.00E C7 :.002 07 1 2.0C! 07 ; 2.00 07 " 2. 42 C7 
--------- 4--------4 --------------4 ------------- +----------+----------+---------- ------ 4+---------------- - --------

1 131 ; 1.72F 07 : 1.72F 07 1.72E 07 * 1.72F C7 ; 1.72E 07 ; 1.72E 07 1 1.72- 07 C 2.CS= 07 
---------4----------------------------4----------4-----------------4-----------------4----------------4-----------------

1 132 1.24. CS ; 1.247 3 . 1.24E 06 1.24F 06 : 1.24E .5 : 1.24E 06 : 1.24E U6 1.'60 :6 
-- ..---------- 4------.---- - --.---------- 4-----------------------4--------------4------------------4-------+---------

I 133 2.47 06 2.47E 06 ; 2.47E 06 :2.47: C6 1 2.47L 06 1 2.47F 06 : 2.47E C6 ; 3.0CT 06 
------- ------------------------ --------------- +- ------------------ 4 ---------- 4-----------*----------

1 135 ; 2.56= 06 : 7.56E 16 ; 2.56E 06 * 2.56E 16 : 2.56f 36 : 2.56E 06 : 2.56E C6 ; 2.SSF "6
------ 4---------4 -4+--------+------------------------------4-----------4---------+----------

CS134 ; 6.822 39 ; 6..'-8 13 ; 6.822 09 : 6.92E 09 1 6.82E 09 ; 6.22E 09 1 6.328 09 : 7.96= os 
-------- ---------------------------+---------- +----+ ---------+----------+----------+-----------

CS136 : 1.49E 3 ;.1.49E 03 : 1.49E 08 1.49L 08 ;1.49E 09 1 1.4S5 08 : 1.49" C! : 1.6s= CS 
----------- - - --------------------------- 4-----------------4--------------------------4------------ ---

CS137 : 1.C?c 19 : 1.03. 10 1 1.03 10 1.0 10 ; 1.03E 13 1 1.03E 10 : 1.0?E 10 ; 1.20F I0 
----------------------------------------- 4--------------4---------------+-- ----------------- 4+----------------------

9140 : 2.05Z C7 ; 2.05 07 2.CrE 07 : 2.05 07 2.CS 07 : 2.095 07 1 2.^SE 07 :.2.324 07 
- ----------------------------------- +-------------+----------------4--------------------------------

CE141 : 1.26 07 ; 1.26F 07 * 1.36E 07 ; 1.?6E 07 : 1.36E 07 : 1.362 07 ; 1.362 C7 * 1.532 o7 
----------------------------------- 4--------4-------------+--------------4-----------------4------- ---------

CE144 : 6.;5- 07 ; 6.95 17 ; 6.5E 07 : 6.95F j7 ; 6.95E 07 : 6.95E 17 ; 6.35E C7 : -.032 '7 
-------------------- 4----+---------------------------------+--+----------*---------+--------------------------------

*9 VLUES 'N LNITS !r PRr/YR' PF! NICRO-0I/!F** FR INHALATION AND TRIT:UM, tNC IN LNITS CF 
C**2-PRE'/Y2 P3R viCRC-C1/SEC FOR ALL OTHERS 
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TA9LE 3.3-3 R VILUES FOr TI-E H.B. R0BTNSON STEAM ELECTRTC PLANT* 

PITHbJPY = VEGFT . C- rFGUP ECUALS A'ULT 
NU LITCE 7*.ECCY Gl-TP4CT P0NE LTVER KICNEY THYROTO LUNG sKIN 

---------------- +---------------------------------------- - ------------------ +------------------4 

H 3 : C.c8. C3 : 2.2PF. : 1 ; C -2.2SE (!3 '2.29E 03 2.78E .03 4 2.2PE 03 . 2.2E2 03 ; 
+ ---------- +--------- +---------------------------+---+------------------------- ---------------- 4 

P 32 5.C1E 07 ; 3.72c 03 1.53E 09 ; 9.51c C7 ; 0.00E-01 : 0.CC-1 ; C.00E-Cl ; C.0CE-01 ; 
----- +-----------------4---------- --------- ------------------ -------------------- - +---------------

C7 51 : 4.617 04 : 1.165 07 ; 0.00r-01 : l .032 1 * 1.01E 04 : 2.75E P4 ; 6.10E 04 I C.000-' ; 
.----- .. ------------------ - ----------------- --------------------------- 4-------- ------------- 4 

VN 54 * 5.kiz. C: 9.36E 0i I C.COE-01 * 3.05E C: I 3.09E 07 : 0.00E-01 ; G.0:-"1-Cl ; C.0C?-C1 
---- -4----------------------------------- 4------- ---------------------- 4--------------------4 

FE 59 : '.125 1V ; q.75E 3i : 1.24E G-3 I ?.3F CO ; C.0flF-01 : 0.OOE-01 ; 8.17E C7 : C.CC;-01 : 

4------- - - ------------------------------------------------------- 4---------------------4 

Cc B9 3 6.71- 07 1 6.077 0; : 0.00E-01 : 2.99F 17 ; 0.00-1; 3.00=-o1 ; 0.fnE-01 I C.C00-01 3 
-+---------- --------------------- ----------- 4-------------- 4------------.------------- 4-------4 

Cc 60 3 ?.67- C2 3.12E 0l ; C.COE-C1 T 1.66= Cl : C.00&-Cl 3 0.000-01 : 0.00E-Cl : 0.00E-01 ; 
- -- -- --------------------------------------- ---------------- ------------------------ 4 

2N 65 .5. 77L -f, I .045 : 4.018 09 : 1.2 3 9 3 .54E 09 : 0.E-01 ; C .00E-C1 ; .CC-1 Il 
.. 4 ------------ 4------------ ---- 4-------------4--------------------------------4 --- - -------- --- --- -- 4, 

ap 86 : 1.03 (2 4.367 C7 :0.02-01 : 2.?1= f : 0.008-C1 : 0.cc-0l ; 0.0 -Cl ; C.002-01 : 

5 ^4 ; 2.872 C9 ' 1.60CE f) - 1.00 10 : 0.00;-01 ; U.00E-01 : .CF-O ; C.00E-Cl : C.CCE-01 3 
---------- + - --------------------------- +-----------4-------------4----- ----------------. 4 

*SR 90 ; 1.f4E 11 :1.13E I1 : 6.70E 11 : 0.0C-1 ; 0.30E-1 :0.005-01 : 0.0-C1 ; C.0-01 ; 
----------- 4-------------.4- --- 4-------------4---------------------4- ---- 4------------------------------4 

T 1.247 CS 2.765 1) ; c.CIE C6 : c.r5-:1 ; 0.0F-C ; 0.005-01 : 0.00E-C1 : 0.00-01 3 
------------- 4---------4--------------+------------4----------+-----------4------------4---------+--------------4 

S5 : 2.517 05 * 1.17- 0) : 1.16E 06 : 3.71z 05 ; 5.32! C5 : 0.00E-01 ; 0.008-C1 : C.OCE-01 3 

--- ------------------------------------------ +----------+-------------------- ---------- 4 

- rp5 ; L.9 04 .735 3 1.422 05 : 7.7-E C4 ; 7.70E C4 00CCf01 -01 : 0.005- e-01 : 
4--------------4--------------+----------+4------------4+----------+----------+----------4---------4------

RUiC3 3 2.CA4 Cs 5. 3c 04 : 4.74E 06 ; 0.0c5-01 : 1.31E 07 : 0.00rm1 : 0.00E-01 : C.005-01 3 

---- 4------------- ..---- 4---------+------------4-------*----4----------+-------------4*+------------4----------4 
RU1C5 ; 2.46, 07 : 1.2SF 11 ' 1.94E OS ; C.00E-J1 ; Z.75E C9 ; 0.00E-01 : C.CE-C1 3 C.0CG-01 ; 

------------- 4-----------4----------4-----. -+-------------4------- -+-------------4-------------4-------------4 

10113 " 6.237 06 ! 4.28E 10 : 1.13 07 '1 .5S 07 ; 2.06z 07 1 0.0C-'1 : 0.008-01 : C.C=-01 ; 
4 ------------------------------------------ +----------+------------- +------- ------------

E7127, 1 6.12: C7 * 1.'S? 0^ : 5.02E CS ; 1.c09 02 3 2.04t 09 : 1.2'F 0. : 0.002-Ci C.00C-01 
-------------- 4-------------4-----------4---------+-4------------+---------------------------------------

TF129 I 4.71E 07 ; 1.50CF 0 ; 2.39E 08 : 1.11 03 ; 1.24E 09 1 1.02E 03 C C.00E-Cl C.CCE-Cl ; 
--------------- 4----------4-------------4------------4---------4- --------- 4---------4---+----------+------------

13 : 6.61; 57 : 3."47 07 ; S.5?5 07 : 3.13F 3 ; 1.9?E 01 ; 3.7E= TO O .0E-C1 1 G.GCS-01 3 

----------- 4-------------- - -- 4--------------+-----------------------4 ------------- 4----------+-----------------
1 13 : . .GE 1 ; 5.57E 01 : 1.49E C2 ; 2..37E 02 z 5.21C 03 ; C.00E-C1 : C.CC-*C1 3 

-------------- 4 - - ..- 4-----+------------------4---------------4------------------ --- 4-----------------4 

1 1333 :.?E 6 3.30E 16 ; 2.11E 06 : 3.67F C6 ; 6.40E 06 ; 5.39c C.8 C.00E-C1 0.001-Cl 
--------------- 4---- +----4----------------4-------------4---------4------------4------------4--------------4 

' 135 ?.912 04 : 1.20C S 3 4.05E 04 ; 1.06E 05 : 1.70E 05 7 7.00E 16 : 0.008-01 0.000-01 ; 
--------.----------.--.----.-------.----- +---+--------------*----------+--------------4--------------4-- - - - ---------

CS124 ; S.832 C9 ; 1.19E O; * d.54F 09 ; 1.05s IC : 3.49E C9 O.CC-01 : 1.16E 09 : C.CC-C ; 
----------------- 4------- ---------+---+----------+----------+----------4----------+----------------------------------------

CS136 : 1.1 0 . 1.315 ? : 4.19; 07 1.667 0) ; 1.21E 07 : 0.C2-01 ; 1.262 C7 : C.GC5-Cl ; 
-------------4-----4.----.-------4-----------4-----------4------------4----------+4------------4 

(S137 : E.9E DC .1.76F O1 ; 6.635 09 3 9.07c V 3 3.09C 03 3 0.0CF-01 : 1.02t 09 ; C.00S-01 3 
----------------4-------------+-------------------------4------+ ------- -+-4 ------------ 4------------4------------

2!140 : 8.40 0 : 2. 4F n'v 1.2dE 08 1.61 E C.; 5.47E C 4 0.0Cc-01 9.22E (4 : C.CCE-01 

CE141 3 1.48 0C4 4.9 ? E 1.9?E 05 : 1.312 05 ; 6.07E 04 : 0.00- 01 : 0.30a-C1 : C. 0 0 1 ; 
------------------4-----------.-.-4 ------------------ 4----------------- - +------------------------+---------- 4 

CE144 1.692 C 1.06c r 1: 2.15E 07 * 1.??( 7 ; 7. 8 06 : 0.00E-01 0.00E-C ! 0.00-01 

---------------------4 - ----------- 4---- -------------- -- ------- ------------ 4--------- - - - - ----------- +-------- ----------- 4 

*P VbLUES !!: L!TTS C= VKE!/YP P:P MIC2-CI/P**3 FCP T:NHLATICN AND TRITIUM, ND TN UNITS OF 

.**2-MRES/Yp PEQ "TCC-C:/SeC FOR ALL CTH=RS 
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TALE 3.3-4 v vLUES TF T H.e. PoeTNSON STet' ELFCTRIC PLANT* 

PAT'FaTV Y = VECET 
aGE GROUP ECL!LS TEEN 

W .UCLInE T.F1jY 0T-TRA-CT EONE LTVER KIDNEY THYROTC LUNG SK!N 
- -------------------------- 4----------+----------+--------------------4 

S 3 ; Z.61 .. "3 : 2.615 03 ; C.C0E-01. : 2.61F C3 :2.bl 03 : 2.615 03 2.61E C3 : 2.61E 03 1 

------------------.--+- --------- +-+------ - ----------------------------------

P 32 : 6*0 07 1 .47- 1', 1.75E 09 1.052 f,3 ; C.00E-01 : 0.00E-01 0.00E-01 :C.*0-01 

--------- 4--------------------- -------. 4---------------------4-- --- 4 ------- 4 

CR 51 t e.11 C4 :.0>, 07 : C.COE-01 : 0.0CC-Cl : 1.34E 04 : 3.39E 14 ; 8.7E 04 .COE-01 ' 

WN 54 E 2.791 C? 1 9.09c 'A ; C.COE-01 : 4.43F C ; 1.32E CB ; 0.002-01 ; C.0OE-CI C.CCE-01 ; 
------------------------------- ---------------------- ---------------------

FF q ; I6 t 9.7? Ow. 1.77E 08 '4.14; n8 : C.00E-G : 0.003-01 ; 1.305 08 T 0.007-01 ; 

-----------------.-- +--------+---------- ---- ---------------- 4 ----- --- 4 

CO : 9.795 £7 : S.R2 oR C.COE-01 : 4.251 07 : C.OCE-01 : 0.05-01 ; C-*0E-C1 ; oo,-ol 

.---------------------------------------------------------------------- 4-- ----------------- 4 

CC 5 : 0.-7C 0 : 3.725 01 ; C.COE-01 ; 2.475c b : C.00E-Cl ; 0.00E-01 C.00E*C1 ; C.CCE-C1 ; 

---------4-------.--4---- ----- +--------------------------------+---------------------------------------------------4 

TN 6i ; E.638 OP : 7.58- 0 ; 5.36E 0 * 1.067 09 : 1.192 09 : 0.0(17-01 ; 0.0 E-C . 0.00E-01 ; 

-------------------------------- +----------+------------------------------------4-------------------

R3 ; 1.30... C: 4.09E 07 ; C.C02-C1 : 2.76F C ;' C.CE-C1 : 0.OOE-01 0.005-1 Cl C.CC=-01 
------------..------------------ +--------+----------+-----------------------4-----------4-----------4 

cSR3 4.26E '-: .?1EIF 1.52E 1n : ,.0?0 .- 0: 0.0-01 G0E{ C.00r-01 

-------- 4-------------------------------------------------- ---------- 4 --- 4 

5" 91 : 2.053 11 : 2.33E 1j : 8.325 11 :0.005-' 0.00E-01 3 0.005-f01 0.OE-Cl ; C.0O0-01 : 

------ ----------------------------------- 4--------4-+--------------------4---------- 44 

I 2.C.5- :5 --. 1517 : 7.6E 06 T.00s-21 ; C.C-C1 ; 0.0CE-01 0.005-C1 : C.OCE-01 3 
---------- 4---------4-------------------- ------ 4---------------4----------4----------------- 4----------4----------------- 4 

Z;. 5 1.23E '1 ' 1.69E 06 : 5.35c 05 ; 7.35E 05 : 0.00E-c : 00.0E-C : I.005-01 ; 

h% 5 :.775 C4 1 4.43: Cu : !.eE 05 : 1.05Z n5 ; 1.020 05 : C.C-f1 0.003-Cl C.00-"1 3 
-------- 4---------+------------------------------ ------------------------------------------ 4 

AU1-,2 - ;A2.S-O0 : 5.66[ 0) : 6.78E C6 : 0.03E-01 : 2.39E 07 : 0.003-01 : C.00k-C1 ; £.0C-01 .  

------------- 4--------------------------------------------------4------+--------------------+---------4-----------

P FUl1 : 3.53: -3 : 1.55 12 : 2.12E 03 : 0.00E-Z 1 : 6.22E 09 : 0.0CE-01 ; 0.302-C1 ; 0.coc-o1 ; 

-------------- 4--4----------------+--------------- ---------------------------------------- -------- 4 

1 .22 06 * 4.245 0" : 1.63E 07 l.r45 07 : 2.5SE 07 :0.00-01 0.0.1 00C.OC-0l ; 

------------------- 4---------- --------------------- ---- 4-------------------------- ---- 4----------------4 

TF770 :9.44z 07 ' 1.9F 0,7 ; 7.93i 09 ; 2.8;E CQ ; 3.22E 0 I 1.SE 0 0.903-l ; C.tCS-01 

----------------------------------------- +----------+----------+-----------------------------------------------*---------

1E 123v 6.7?7 07 T.61 2'z : 4.29E 09 * 1.595 'S ; 1.79E 09 1 1.325 03 ; 0.00E-Cl : 0.COS-01 

--------- 4-------------- ---- +-----------------------------4---- ------------------ ---------- 4 

I 131 ; F.177- C7 , 2.137 07 ; 7.685 07 1 1.075 09 ; 1.855 0 ; 3.14E 10 : 0.005-01 : 0.0£ -01 ; 

.--------- .- 4----+----+------------------ +---4------- -- 4 -- 

1 12 ; 4.72. 01 : 5.725 01 ; -5.C22 01 ; 1.315 02 ; 2.07i C2 * 4.435 03 ; C.00E-C1 ; C.CCS-01 ; 

1 133 ; 1.'1E 5 : 2.51: 06 ; 1.96E 06 ; 3.325 ^6 I5.i3 36 : 4.64= 08 : 0.02-Cl : C.CCF-01 ; 

------ -------------------------------- -------------------------- - - ---------------------------- 4 

1 1.3s 3.492 C4 : 1.04L 0C) 3.66E 04 ; 9.422 04 : 1.453 05 ' 6.06r 06 : c.005-Cl : C.0CC-01 ; 

------------- -4- --- 4 ----------------- +----- ----- 4----+-----------4--------------------------------------------------4 

C5134 ; 7.547 01 ; 2.G25 0, : 6.00E 0S : 1.625 IC 5.16E 0 * 0.00F-01 ; 1.97Z C9 I C.CCE-01 ; 

..---- ..-- ...-- .--------- -- 4- ------------- 4-----------4---------4-------------------*4--"* 

C5135 : 1.13 OF 0, 1.7E 07 4.223E 07 : 1.63E 0: 9.16E 07 0.00F-P1 I 1.443 07 I C.C00-01 ; 

--4 --------- 4----- -------- 4------------------+----------+---------- ----------- 4----- ---------------- 4 

C £5127 : .SCE C.A : 210CE 0. : 1.C6E 1£ : 1.41E 10 ; 4.78E CS : 0.C-01 ; 1.86= C9 ; C.00C-01 ; 
------------------------- +---------------------------------------------------------------------

+ . 7 2.12F 'r ; 1.3;E Cs : * I- r 5.72E 04 : 0.005-1 : 1.14E (5 ; C.CCe-01 ; 

CF143 I 2.12. 04 c.?9F O1 ; 2.772 05 : 1.057 05 : 8.70[ 04 : 0.00E-91 : C.200-C1 : C.002-01 

-----------4------------.. ------------------------4------------4------------------------4-------------------
C£144 ; 2.715 05 1.27Z 1 : 5.C4E 07 : 2.095 07 : 1.25E C7 0.0CS-01 C.00E-c1 : C.00C-01 ; 

---------------------- 4---------------------------------4-------------4-------------4------------- 4-------------4-------------4 

*P VLU5S IN L%7TS Cc /<D VICRO-Z1/?**3 c0R TINHALATION AND T7ITIUM, AN-D rN UNITS OF 

Ps*2-MREY/YR PER ?IcRC-CT/SEC FOR .LL CTHERS 
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TABLE 3.3-5 R VALUES F3R THE H.S. ROETNSON STE- ELSCTRTC PLANT* 

PwTFW!Y = vF ..  
tGEF GRCUO. ECLfLS CFILD* 
NUCLIDE T.7'AY GI-TRICT FINE LTVER KIDNEY THYROTD LUNG SKIN 

------------------- 4 ---------- 4----------+----------+----------4-- +---------

S :4.C 0? 4.04 n' : 0.05-l : 4.4c 03 4..)4E 03 ; 4.04F 03 ; 4.34E C3 ; 4.C4 03 
--------- +------------------------------+------------- +------------------+--------------------

P z2 : 1.4?- )t * 1.01E 08 ; 3.67E O : 1.72= 08 0.00E-01 * 0.00E-01 ; C.00E-C1 : s0.00E-01 
-------------- 4---------- ----------------------------------4----------- ----- --------------- 4 ----------- 4---------4 

CR 51 ; 1.16E 05 : 6.15F 06 : C.COE-01 0.00 -C1 ; 1.76r 04 ; 6.44E 04 ; 1.11E C5 " C.0CE-0l ; 
---------+----------+----------+------------------- +-----------------------------------------4-----------4-----------4 

P- 54 3 1. :1, 5.44E U ; C.CE-01 6.49T (. ; 1.82E 03 : 0.00O-'1 ; 0.0OE-C1 : 0.0o-01 ; 
-------4------------------ ----------------------- +----4------------------- ------------ 4 

r C r9 ; 3.17r CP : 6.62 0 T 3.935 08 ; 6.36r 3S : 0.00E-CT t 0.00E-E1 C 1.84E CB :C.0C:-01 ; 
---------------------------------------------+-----------+--------------+----------------------------------4 

Cc 53 ; 1.S2c 0o ; ?.66F 0i : C.00E-0l ; 6.27r 07 : 0.OCE-03 0.00E-01 ; 0.001--Cl :C.CCE-01 ; 
- --------- 4---------------------4----------------------------------4 -------------- 4 

CC 6.1 2 .11; Oe ! 2.10' m3 ; C.00E-01 : ?.76r Od ; 0.J00-0I : l.00E-01 ; 0.002-C1 : o.00E-0l ; 
-+----------4----------------4---------------4----------- 4 ---------------------------------4 

Z' t5 ; 1.7CE C9 1 4.911 : 1.C3 09 * 2.74F C9 : 1.73E CS T 0.DCF-01 ; 0.005-C1 ; O.c0-o ; 
---------4 -+------------+---------- ----------------- *4- -------------- +-------4- ----- 4---------4 

R 86 2.512 0 : -.94c 07 ; C.0OE-01 * 4.S6F C3 ; 0.002-01 ; 0.00F-01 ; C.OCE-C1 ; C.CCE-01 3 
-------4-- - -- +----------+----------+ ---- +-4----------- ------ ------------4----------------------4 

.1.40E r ; 3.622 19 n.00c-C1 : C.00E-01 : 0.005-01 : 0.001-Cl C .0O0-01 ; 
----- ---- -------------- ---- -------------- 4-----+-----------+----------- -------- ----- -- ----------4 

c V. ' 3.49: 11 : 2.P6E 10 : 1.38E 12 0.OCF-01 : C.00E-01 : o.oc-01 : C.00E-C1 : C.CCP-o : 
------------+-----------+-------------- --- 4 ------------- ----------------------4---+-----------4----4 

Y Z.? : 2.44 W( 1.53S k^7 ; '.00E-01 : 0.00E-01 ; C.OOE-C1 ; C.CEc-0: 
------------ +--------------- -4----------------+4----------------------4----------- 4----------4 

Z.-. ? 7.4Z7 Or T C.71F 07 ; 3.80c 06 : P.35F C3 ; 1.20E 06 ; 0.0C-01 : C.00PE-C1 ; C.CC-01 ; 
--------- 4--------------------------------------------------------------4-----------4-----------4 

.2 95 1.1?2 15 - 2.l1E I- : 4.C4E C5 : 1.F7E 05 ; 1.48E C: 0.00?.-01 ; C.O0E-C1 ; C.C-01 ; 
-------------- +----------------------+------------------------------ --------+----------+ ------------------4 

PUI13 5.2 06 : 3.94E '3 : 1.52 07 ; n.00r-01 ; 3.34E 07 : 0.CF-01 ; C.00E-Cl ; C.0CF-01 ; 
4---------+ -------------------------------- 4------------ 4-------------+---------4----------+----------4 

9'J126 :.3% 07 ; 1.175 1 ; 7.522 09 : 0.00F-^1 ; 1.02E C ; 0.00E-"1 ; 0.;2-1 ; C.CCE-01 ; 
---------------------------------------------------- 4----------------------4---------------------4 

110, I 1.72 CT : 2.735 13 ; 3.46E 07 : 2.741 07 ; 4..5E 07 : 0.0CE-01 ; 0.00E-C1 : C.OCE-01 ; 
----- ---------------------------+-------------------------------------------4-----------4-----------4 

T5T27- : 2.2f-7 !.54= "C : 1.SOE 09 1 5.12 "v ; 5.42E 09 : 4.555 "08 ; O.OE-C1 ; 0.CC-01 ; 
-------- ------- --------------------+------------------------------------ --------------- 4 

F 127' ; 1.55- C: 1.22 n: ; 43.99E OS .2.795 )1 ; 2.93E 39 : 3.27? 38 : V.05E-Cl 7 .00E-01 ; 
--------- 4----------------------------------4-----------4------------------------4----------------------4 

1 131 : 3.167 07 : 1.2 7 ; 1.43E 08 1 3.44E C ; 2.36z 08 ; 4.75E 10 ; C.00E-C1 * C.0CE-C1 : 
4---------------------------------------------------- 4----------- 4----------4-----------4 

1 132 ; 7.5?2 71 : . 3c "? 3.91E 01 : 3.F,45 12 ; 2.516 02 - 7.605 03 ; 0.00E-01 : C.00-31 1 
------- 4-- ---------- ------------------ +------------+--------------+-------------- -- -------------------- 4 

1 133 ; 1..72 C5 * 1.7?F 0 f 3.572 06 : 4.425 06 : 7.36E 06 9 S.21E n8 : 0.002-C1 : 1.C00-11 ; 
------- ---------------------- ------------------- +--------------------------------------------------------4 

1 135 : 5.54F 04 : 8.925 14 ; 6.50E 04 ; 1.17E 05 : 1.79 05 ; 1.04E 07 : C.O0E-C1 * C.0CE-01 ; 
--------- - -- +-------------------------------------4 ----------- --------- +----------+-----------4 

CS134 :.400 0I * 1.3rl 1'O ; 1.565 10 7 .F6 10 : 7.93E 09 : 0.n005-01 1 2.94E 09 : ;.005-01 ; 
--------- +----------+ - ------------- +----------- ----- +----------+ ----------- ------------ 4 

CS136 1.43E C! : 7.77E 06 : 6.C4E 07 2.215 C3 1.19E CP : 0.005-01 ; 1.76E C7 . C.0CF-01 : 
-------------- ----------------------------------- ---- -4 -----------------------4 ------------------- 4 

C5137 ; 3.525 00 : 1.505 02 ; 2.49E 10 ; 2.'9i l0 : 7.78E 09 : C.OCS-ni ; 2.d(0 09 ; C.0C0-01 ; 
--------- ------------------------------ ---------- 4----------+-----------4----------+-----------4 

eA14) : 1.61- 07 : 1.4'c /I : 2.75: 09 7.42c 05 ; 7.87-E 04 O.OE-01 1.44E 05 1 0.00s-01 ; 
----------------------------------------------------+----------+---------- ---------- 4- ---------- 4 

CF 11 ; 4.75: [A ' 3.99E 0 : 6.42L CS : 3.2C 05 : 1.40E 0S : 0.00E-01 ; 0.005-Cl ; C.OCE-01 ; 
--------- + --- -+----------+----------+----+---------------------+-----------4 - ---------------------- 4 

C144 : 6.4 : 06 : 9.:46 .3 ; 1.22c 09 ; 3.P15 07 ; 2.11E C7 ; 0.005-01 ; C.C0-.-C1 : C.0C -01 ; 
------------ +- ------------------ +----------4 ---- +---- +-------4----------------+-----------4 

e V LUES TN UNTTS C0 '2FF/YP OF? YJCRO-CIPM**3 FCl INh.AL4TION AND TRITIUM, .'NC T N UNITS OF 
P*s2-VRF"/Y9 DER 'ICRO-CI/CC FOR !LL 0THiERS 
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* TDLY 3.3-5 Q V!LUES rIP VE 4.3. RUTNSON STEAM ELECRTC PLANT* 

-) psiTM AT = -- EAT 
:G0 1ocU 2COLLS VULT 
NUCLTD T.PDy C.J-TEtCT CONE LTVER KIDNFY TIJYROTC LUNG SKIN 

T : 3.27i 0 1 3.27- 1? : C.0-0E-01 ! 3.77c 02 : 3.27E 02 ; 3.27r 02 : 3.27E C2 ? ?.27E 02 ; 
-----.------ +--------------------------------4-------------------------------- - -- +----------4 

P 32 : 1.1 0 * 3.43r nA I 3.CE 09 I1.95 C2 ; C.00E-01 : 0.0C-01 ; 0.00E-Cl : C.COE-01 ; 
----------------------- +------------+--------------------------4--------------+-----------4--------+----------------

C;Z 51 : 4.27- 03 : 1.8F "6 ; C.CE-01 ; ;. 0-01 : .42E 0? 2.56E 03 ; 5.67E C3 : G.GC*S-C ; 
..-- ----- 4----------+------------+-----------------4-----------------------+---------------+-----------------4 

OfN c-4 1.06: 06 ; 1.71E 07 : 0.03-01 5.57C 26 : 1.66E 06 ; q.00E-n1 ; 0.0E-01 : 0.00E-01 ; 
----------------- 4------.------.-----------+---------4------------------.----------------------------- ------------------- 4 

FE r9 : 1.427 ta : 1.25= 03 : 1.59E 01 1 2.74F C3 C.OC-C1 :0.CCE-01 : i.04E C8 ; C.0CE-Cl ; 
---------------- +-----------+--------------------------- -------- +-----------4 ---------- ----------- 4 

Co 4 : ?.437 7 : 2.220' 4 ; C.0E-01 ;.03E 17 ; 0.00E-01 : c.00=-01 : 0.00E-01 ; .00E-1 
6------ 4--.----- + --- +----------+---------------+---- ---------- +--------------------

CO 0 I.C C; : P.76? 1P - 0.002-01 ; 4.667 07 1 0.00E-01 : 0.0C5-01 : 0.002-01 ; 0.0CF-01 3 

------------------------- -+-----------------+-----------4-----+-- ---- 4---------------------------------------------------

ZN i5 ; . 08 : 4.cbF 04 : 2.49E 09 1 7.91E 02 : 5.29i 08 1 0.00-01 : 0.001-Cl ; C.CCE-C1 ; 

---------------- 4------------+----4.-------------------+----4-------------4--+---------4------------4------------

R? "6 : 1.42z ' - 6.99c !': C.00E-01 I ?.45 S : 0.J0E-1: 0.00F-01 C.00E-C1 : 0.00E-01 3 
-------------- .------------- .---- 4-------------------------------- ------- ------- --------------------------------------

: c.32 Cs : 2.12 07 : 1.EZE C: 0.000-C1 : 0.00E-01 ' 0.00E-01 : 0*002-Cl : C.CC=-01 ; 
---------------+-----------------------4------------------------------- --- +--------------4 ------ --------------- 4 

5P ;0 ; 2.027 09 ; 2.38E 01 : 8.22E 09 ; 0.0CE-01 ; 0.00E-Cl ; 0.00E-Cl : C.00E-C1 : 0.0CE-01 

-----------.-------------4-------------------------4----------+-----------4----------4--------4 -- --------

n_ 1 * *.o 04 3.71F D : 6.75E 05 ; C.00E-01 . C.00E-01 : 0.0;-Al 0.00CE- C 0.0C -01  
------ --------------------------------- -------- --------- 4------------4---------------- - -----4 

Z r q0 : 2.438 C4 1.14E 0 : 1.12C 06 3.rGF 05 ; 5.64E 05 : 0.0CE-01 : C.0 nE-C1 : C.00E-01 .  
4----------------------------------------- ------------ 4-----------+-- ----------+------- 44----------9 : .12: C5 * 4.t5E 3 ; 1 .38 06 : 7.66F 05 : 7.58E C5 * 0.00-01 : C.003-C1 I C.0C -C1 I 

--------.--- 4-----------4--------------------4-----------------------+-- - -- 4---------------4------------- --- *-4 

RUl3 :17 2. :7 .'S 11 ' 6.322 07 : C.n0F- : 2.41E E : *.100E-0 1 C .3 r-C 0.00-1 ; 
------------..---....--+ --4-------------------------4------------4-----------------------------------

R Ult . C' : 1.12 11 : 1.73E 00 : .n0E-01l : .35E 09 : .00E-01 : C.00E-C1 *- 0.003-01 ; 
--------------------- 4------------+------------------- --- --- ---------- -- +--- ------------- 4+-------- --- 4---- ---------------------

?01) :.? Cr I 1.61F o 4.27F 06 ; 3.95r 16 : 7.76E 06 : 0.00E-01 ; C.OE-C1 ; C.CCE-Cl 
---------4- --------- ----------------------------- 4---+--------------------------------------- 4 

TE127V : 1.C-0: 03 1 2.767 0o ; R.22E 09 2.04 C3 : 3.34E 09 2.102 08 ; 0.00E-01 ' C.C00-01 ; 
---- -------------------- +----------+---------------4- -------- 4-------------4-- ------------------ 4 

TE12Th , 1.]7 CO : ?.73= .9? 1 7.40E 08 2.76E C6 ; 3.09E 09 1 2.54S 03 : 0.00E-Cl : C.00C-01 ; 
4---------- ---------------- --------------------------------- +------------ ----- ----------------- 4 

1 131 1 5.77: 06 ?*6C 7*04C C6 I.01E ̂7 1.73E 07 3.30F r] ;n.%-Cl ; C.C02-01 
----------4--------- - -- 4--------------------------------- --------------------- ---------- ---------- ---- 4----------------- 4 

I13 : 1.!12-01 4.46F-1 " 2.251-0l 4.96c-01 : v.66-01 ; 7.2E 01 :0.0E-CI .00 
-------------------------------- +---------- --------- ------------------------------------------------ 4 

: 125 : 6.C7.-17 : 1.96F-16 : 6.28E-17 1.641--16 .64E-16 I 1.0E-14 ; C.OCE-Cl : C.CCE-01 
-4---------------- ----- -------------------------------4---------- -----------4------------4-------4 

CS194 1 C .7 '17 ; 4.012 0 * 9.55= "3 ; 3.09E 09 : 0.^- ;1 1.:3E CS ; C.GE-1 ; 
---------- 4----------------------4------------- 4------------4------------ 4------------- 4-------------------------- 4 

15136 ; 2.14- CT 3.3c 0 f 7.53c 06 : 2.97t G7 : 1.65E C7 : 0.0CF-01 ; 2.27E r6 * O.CCF-01 
- - - - - - -4--------------------------- ------------- ------------------------------------- -------------- 4 

(5137 : 4.S37 0 * 37 ; 5.57E 09 : 7.61F 08 ; 1.531 CS * 0.00F-01 ; 8.59c C7 ; C.OCC-01 
4----------4----------4 ------------------------------ -4--------------------------------------------4 

t 14 1.71: 6 ?.777 17 : 1.23E 07 * 2.32 (:4 ; 7.32E 03 ; 0.CE-1 1.32E C4 C.00-31 
4 ------------------------------------------ 4 -- - ---- ---------- 4--------------------- ----------- 4 

CE1L1 * 6.46: C2 : 2.1E 07 . 2.422 03 1 5.69F 03 ; 2.65E C3 ; 0.002-01 C.00E-C1 0.00-01 ; 
-------- 4-----.---- --------------------------------- ---------- - ------ +-----------4----- ---------------- 4 

CE144 ; 4.7Z - 4 :.06= 0' : 8.752 05 : 3.66C 05 ; 2.17H 05 : 0.002-01 ; CJ"E-C1 ; 0.002-Cl 
-------------------------------------------------- --------- ----------------- 4------------4------------4 

*R VPLUES 17N Lk'7TS C=VT/'~ PE 'q!CC-CI/y**3 FOP TNHflLAT0N AND TRITIUM, ANC IS UJ1TS OF 
P**i-NVR/YR PE ;FR -I/E FOR ALL CTHERS 
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TABLE 2.3-7 A VALUES FOR THE H.B. ROSTASON STEAM ELECTRIC PLANT* 

PfTH4AY =EAT 

C-E 0.RGUV ECLLS TEEN 
NUCL:DE T.En'ly GI-TRACT BONE LTVER KIDNEY THYROID LUNG SKIN 

-------------------------+---------- ---------- + -- +----------- 4-----------+---------- 4 

b 3 ! 1.S5E 02 : 1. 9 5F r2 ; C .00E-C1 1.05 c 02 ; 1.95S 32 : 1.95F 02 ; 1.95E 02 : 1.957 02 ; 
- -------4--- ------- 4----------------------- -- +---------------------------4----------+-------------4 

P 3' S.5i 07 ; 2.367 1' ; 2.59F 09 ; 1.60 0 ; 0.00.0 : C.*P0E-(l: .C00E-CI C.CO'-01 ; 
----------------------------------------------- +------------4-------------------------------+-------------4 

Ct 51 C . C3 ; 5.75F 0n : C.COE-C 0.002-Cl ; 7.49E 02 : 1.9CE 03 : 4.3aE C3 ; 0.002-01 ; 
----+ ----------------------------- +--------------- --------------4------------ -------------------- 4 

Pk 54 : U..43 V5 : 9.727 GA C.COE-3C :.4.25F 1.6 ; 1..27E 06 : 0.00s-01 C0. 0E-C1 ; r*00,-01 ; 
--------- 4---+----------+-------------------------4--------------4- ----------------------4 -- 4-----------------4 

FF r9 1.15: C - 7.02.3 S ; 1.27E CF . 2.97r 03 : Z.00E-01 ; 0.002-01 3 S.36E C7 * O.CO-31 ; 
+--------------------------------------------------- -- ----------------------- m.----------4 

CO 53 - 1.3( 07 ; 1.15F 01 ; C.COE-01 ;01 ; 0.0Cc-01 : C.00E-C : C.CCE-01 ; 
-------- +- ------------- +-----------------------------------4---- ------------------ 4------------- -------- 4

C, 6" :.15 7 * 4.71 9: .0E-1 3. 2r 07 : 3.0VE-01 : 00 0.00-01 : G.00E-01 ; 
--------- 4---------- 4------------------- - ------------------------------- 4---------------------4 

ZN CF : 2.E33 C . 0 ; 1.75E CS : 6.07E CS 3.99E CP ; 0.00E-01 : 0.30E-cl : 0.C0c-01 ; 
------ +--------------------------------------------4-------------------------------------------4 

p" ; :1.1i: CR * ?.71' 07 ; C.CO:-01 : 2.54F 06 : C.00t-C1 : 0.002-01 : C.002-Cl " C.G0E-Cl ; 
--------- +------ -- -+------------------------------------------+---------------------4 --- +-- ------------- 4 

S 39 ; .'^K 36 1.13c 07 : 1.54E 09 : O.00E-"1 ; 0.3E-01 ; 0.002-01 : 2.30E-C1 : 9.rCCE01 : 
-------------------- ----- --- +------------------4----------4-----------4 --------- +------------4 

s 0 1.2L C9 : 1.49v- ^ 0 5.32 C9 0.00F-0! ; C.OE-C1 : 0.1)CE-01 . C.00E-C1 :0.002-0l ; 
---------- 4-----------4----------------------+----------4----------4-------- -------------- 4 

Y *91 : 1.52 . 04 1 2.?3 i1 ; 5.68E 05 1 0.00F-C1 G.00E-01 3 0.00C-C1 ; C.O0E-C1 3 C.0G-01 ; 
---------4-- ---------- +--------------------+-----------------------------+---4---+------------------------4 

Sr 9 !. 05 :.5% 0 E E . S7E 0 5 1 2.?? 05 4 4.162 0S :. 0.0C56 C 0. 0 f-'a1 ; C.. C C-0 1 
---------------- +----------+ ---------------------- ---------- ---------------- 4-----------------------4 

NZ '9 : .. 25. C5 : 2.55F 09 ; 1.C0 06 3 c*.76 C5 5.79c CS : 0.00E-01 : 0.00E-Cl ; C.0C-01 
--- +------------------------------------------------------------4-----------4---------------------4 

RUT 3 : 2.L2 07 4.302 13 : 5.15F 07 0.00-Z1 1.62i CS ; 0.00=-Cl : C.CE-Cl : C.OCE-01 
------------------------------------------------------------------------------------

PUlCS :1.E': 0 7.0^ 1. ; 1.46E 09 1 0. r5-01 2.-1= CS 1 0.00 -01 ; 002-C1 0*00F-01 
----------- ------ 4- ------------- 4------------------ ------------- 4--- -- --------4 

A01 : 1.26. 06 : S.'50E 5.3 : 3.23E 06 1 3.062 Ci ; 5.a3& C6 : 0.0CE-01 : 0.00=-C1 ; C.05-01 : 
----.....---------------------------------- +----------+-------- --------------- +--------------- ---------- 4 

1E17" : 1y .25 07 1 1.73F l3- 6.94E 09 : ?.467 03 ; 2.31E 09 1 1.65E OS ; C.00E-Cl : C.0C=-CI ; 
------ 4----------4---+-------------4----------4--------------+ ------------------------- + ----------4 

TE129" : 0.F1 07 : 2.33' -9 : 6.20! OP * 2.?0. *d ; 2.59E 09 : 2.00E S 0.0 E-C1 I 0.00E-01 ; 
-------- ------------------------------------------------------- 4----- -------- 4----------+-----------4 

S131 ; 4.40c CA : 1.62E 03 ; 5.E5E 06 : 9.20E O6 : 1.41E 07 ; 2.35E 09 ; 0.002-1 : 0.0CE-Cl ; 
-------- ---------------------------------------------------------------- ---------------- 4 

133 : 1.23C-01 : 3.;6-n: 2.39E-01 1 4.05=-01 ; 7.10E-01 : 5.65F 01 3 0.00E-0 : 0.CCOF-01 3 
- .------------ ----------------- ---------- 4-----------4 --------------------- 4-------------4 

I 125 4.F-R-Z 1 7 : 1.467-16 5.11E-17 ; 1.32r-16 ; 2.09--16 ; 3.46=-15 ; 0.05-C1 ; 0.0c=-0l : 
------- 4.--------- +------------------------- ---------------------- --- -------- +----------------------4 

C 513 4 ; 3.3 0 ' 9,114r 06 ; Z.19t 0? ; 7.212 CS : 2.39E 08 : 0.002-01 ; 5.11E C7 ; C.CCE-Cl .  
- --------------- +---------------------+----------+----------4 4----------4 

C 6 r :).5- 07 * 1.865 n, : 5.S7, Ct 2.?1; C7 : 1.26E 07 : 0.C0-01 ; 1.93E 06 : C.00501 
- .------ ---- --- +-------- +---------4------------4------------4-------+---------------4 

CS137 : 2.14 C9 ; 8.75 Of : A.62E 0: 6.15F C; 2.OSE Cs * 0.002-01 : 8.13E C-1 C.C-01 ; 
-------------------------------- +---+-----------------4 ---- 4 - - ---------- 4 

E 140 ; 0.76E 05 : 2.34F 07 : 1.51E 07 1 1.?6E 04 ; 6.29i 03 : 0.CCE-01 : 1.25= C4 : C.OCE-Cl : 
------------- +-------4----------------------------------------------4----------------------4 

CE1141 : .411 32 : 1.35! "7 :.7.07E 03 ; 4.723 03 ; 2.27E 03 ' 0.O0E-n1 : C.O0E-C1 ' O.CCE-01: 
------- 4---------------------------------+---------------------------------- ------------------

C1'4 : . C4 i 3.Q5; 0? : 7.37t O : 3.05E 05 : 1.82E C5 I 0.C-01 3 C.00-c1 : C.CC = -l1 : 
------------------- +----------------------- -+--------4-- ----- ----------- 4 

sR VtLUrS TN; UNTTS De NFrE/tR P2? ICO-C1/r**? =01 TNHALATION AND TRITIUM, AND TN UNITS OF 
Z-wE/YR 1 3 ICr7-C1I/C '-0R ALL OTHERS 
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TASLE 3.3-9 R VPLUES FOR THE H.R. ROBLTSON STEAA ELECTRIC PLANT.  

A GrCUp ECL.S CHILD 
NUCLIDE Tf.E1Y rI-TR!.CT BONE LTVcr KIDNEY THYROID LUNG SKIN 

) .... 4 ---------------.------------ +-----------+------+-----------+----------+-----------4 

3 : 2.36 02 : 2.367 10 : C.COL-01 : 2.36E C2 ; 2.36E 02 : 2.367 02 : 2.36E C2 I 2.36E 02 
--- 4--------------- ---+---------------- +--------------------------------+--------------4 

P 3 . P.7 *: 1.34E ;t : 4* 86E 09 1 2.77E '3 ; 3.00E-01 : 3.OCE-01 ; '.t)0E-c1 .;0- 1 ; 
---------- 4 --------- 4---------- --- 4-----------4 ---------------------4----------4-----------4 

Cr q1 1 5.237 C3 , c.P3t 05 ; C*COE-C1 : 0.00;-01 ; 9.09E 02 ; 2.965 03 ; 5.40E C3 0.00-01 ; 
----------------------+----------+----------+-------- --------+---------------------------------4 

FN 5 4 1 .30c C : 4.n8E in : C.00E-O1 : 4.86c '6 ; 1.36E 06 : 0.0CE-1 : C.00E-C1 .: C.C0-01 ; 
----------------------------------------- 4---+----------+--------------4--------------- ------------- 4 

C! -9 : 1.2- 01 5I.30CF 03 2.25E 0 : 3.65 06 : 0.00E-01 : -1.0C-81 1.06E-C9 : 0.005-01 ; 
---------- ---------------------+--------------------+---------------- ----------------4 

C1 9 : 2.9 C7 " 5.7CE 07 * C.C02-01 . 9.76 06700 1 0.00i-Oi : o.Oos-fi 7.00E-Cl : C.00E-01 ; 
-----------+-------------+---------+4-------------- ------------------------------------- 4 

. !C 631 ; ;.277 3 : .? c -- : ' .005-01 * 4.57 -1 0.00-01 : C.00E-C1 1 C.005-01 : 
---------4----------------------------------------4 --------------- --------------------- 4 

4.2: 0 1.2F 7 2.62 E08 6.99 .1!3 ; 4.40E 0F : 0.00-01 ; n.oc-c1 I c.0C0C-1 ; 
----------------- ------------------------------------------ --- +-----4----------------4-----------------4 

4E8 2.21m- 039 : 2.32E 7 n- C.COE-01 '. 3.607 02 C.GCE-CI 0.0=-01 : 0.00r-0cl1. :C.0Cc-01 

SR :3 C: .1 . i.132 ^7 ; 2.51 0 : 0.!'2-.1 ; 0.035-01 : 0.00E-01 : C.00E-C1 T C.0C-01 ; 
------------------- - ---------------4-----------4------------------------------+--------------4----------* -------- 4* 

S1.74z09 : 9.26. 37 ; 6.875 09 ; 0.00E-O1 ; C.0C5-01 7 0.005-01 7 0.095-01 : 1.005-01 : 
---------------- ---------------- ---------- +--+-----------------4----------------------- -------------------- 4 

Y 1 : 2.377 )4 : 1.43[ ') : 1.C7E 06 : 0.00E-01 * C.00E-01 * 0.C-01 7 0.00-Cl 1 0.005-01 ; 
-.-- ..----.------------------------.- -------------------------------- 4--------- -- +----------4 

Z3 '. : 2.125 F5 : 3.65= "1 : 1.53E r6 1 3.53F 05 ; 5.J1E O5 1 9.C0E-"1 : 0.30 E-C : 0 .!00-01 
....--- 4--------- ---+----------+---------------------------------------------------------+ ---------- 4 

1,9 : .7 C: 1.34F. . : 1.86E 06 1 7.73r 05 : 6.80E 05 ; 0.00-01 : C.005-c1 : 0.C-01 7 
---------------4---.---- +...----------+-------------- +----------+------------+---+----------4-------------------------4 

: :.s7: 0' 2.410 0? : 5.31E 07 1 0.00E-01 ; 2.34E 08 0.00E-01 : C.005-Cl c.C-01: 
S-----------------4-------------+- --- 4-------------4----------4----------4---------+*****4-------------4-------------4 

FU 6 : .43 4.27H I. : 2.75E 09 0.00E-1 f 3.71E 09 : 0.0t'5-n1 : 0.3)nE-C1 : 0.C00-91 
------------- 4-----------------------4------------------ -------- 4------------4--------------- ------ +----4-----------

&~il0" :2. OC9 06 4.30F 9L I 5.365 06 : 3.62E 06 ; 6.74; 06 7 0.000-01 : 0.095-C1 : 0.oc-01 ; 
---------------------4 ----------+---------- ---4---------------------------------+----------+-4------------+------------4 

IE:7" . 5 O 1.'6= 0) ; 1.21E 09 3.52F 08 ; 2.73E 09 ; 3.125 08 : 0.00E-Cl : ..- 01 ; 
5 4----------------.-4--------------4----------------------4 ------------- 4-----------------4-------+----------4--------

El?? ; .211 OF 1.425 c : 1.17 9 : 3.265 S3 ; 3.43E 09 * 3.77F 03 7 0.ri-C1 : 0.001 
--------- 4-----------4---------------------- 4-----------4-+--------------------4-----------4 ----------- 4 

I 131 c.2C: CS : 0.72! 05 : 1.C9E 07 " 1.095 07 ; 1.79E V7 I 3.61E 0S C7 .00E-Cl ; C.0CE-01 ; 
------------------------------- +----------+----------+----------- --------- ---- +-------------4 

1 2.07:-01Dl 2.21-1 4.43E-01 ; 5.48E-C1 ).-.EA1l 1.0;E 02 :C.00E-{1 *. C.CCE-C01 

7 135 : 7.177-17 : 1.27S-16 : 5.25E-17 i 1.46-16 ; 2.55E-16 1 1.475-14 : C.00E-C1 Z C.CCE-01 ; 
---------- 4---------4---------4---------4-----------------------+-------+--------------4-----------------4 --- +----------4 

CS134 : 1 0o 4.98E 0o ; 5.63i 0? 7 Q.23E 08 : 2.36' C E 0.009-01 ; 1.03E Cs : C.CC -Cl ; 
-------------------- 4------------------+----------------------------+---------- --- 4-----------------4 --- +----------4 

CS136 ; 1.5 ,0 9! 9.7RE fl> : 1.01E 07 ; ?.73c 27 : 1.4?E 07 ; 0.005-01 ; 2.21E C6 : C.OCF-01 7 
---------------------------------------- 4-----------------------------------+4----------++-----------------------

CS137 , 1.2 1 3P 5.105 06 ; 3.51[ 03 0.15c 18 ; 2.65E 09 ; 0.005-01 : 5.555 C' * .00-0:l 
------------- 4-----------+--------------------+--------- +---+----------+----------+----------4--------4--------4--------4 

21110 : 1.6E 0f6 : 1.42r 07 ; 2.80F 07 *2.45E 04 : 7.97E C3 : 0.OCE-01 : 1.46r C4 I C.0OE-01 ; 
--------------4-----------4- - -- - ------------ 4-------------4-------------4---------------4-----------------4 
CF141 : '..: 2 , 9.23C : 1.33E 04 : 6.64r 33 2.91E .3 : 0.005-C1 : 0.05-C1 ; 0.c00-0o1 

---------- 4---------------------+----------+-----------------4----------------------+----------+ ---------- 4----4 
C5144 : 7.427 C ].]! 0r : 1.397 06 : 4.16" 05 : 2.41E 05 :n.OCE-01 0.30E-C1 : T.0C-0l : 

--------------------------- 4-------------------4 --------- ----------------------- 4-------------4-------------4 

*R V*LUES T! U'TS CF R F!/YR PERVICR9-C1/***3 Fep TNIALATTON AND TnITIU, N TN UNITS OF 
V**2-FPrF/YR PER MICRC-Cl/SE% OP ALL CTHERS 
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TerLE 3.2-9 A VLLUES FJP THE H.P. RO.?TS0N STfAw ELECTRIC PLANT* 

p1TH'fY = COi. MILK 
!rG,' GROUIP FCLI15 AG)ULT 

NUCL!CE T. r-'-Y GT-TR-1CT EONF LTVER KIDNEY THYPOTD LUNG SKIN 
----------------- 4 ------ ---- + ---------- 4----------+ ------ +-----------*---------- ---------- 4 

b 3 : 7. 3L. ^, : 7.6e 0 : C.COE-C1 ; 7.69E c2 : 7.69E 02 1 7.69E 02 ; 7 .6 9c C2 : 7.695 02 : 
------------------- +- -- +-------------- -------- 4----+----- ---- 4---------- -----+-----------------4 

P 322 4.?7 9 * 1.?6E ) ; 1.12E 1i : .95 C.0E-01 : 0.00E-f1 : 0.30-01 C.00c-01 ; 
------------- 4-----------+----------+-----------4 --------------------------- 4------------4 

CU F1 : 1.73: 04 * 4.367 0 C.COE-01 10.10r-01: 3.8?E 03 : 1.042 04 ; 2.30E 04 ; 0.COE-c1 ; 
-------------------------------- +-----------------------------+---------------4-----------------+ -------------4 

P% 54 : .7£7 05 : 1.F7F 07 C.CE-01 5.31E 06 : 1.522 C6 : O.0c-01 ; C.00E-C1 : C.0CE-c1 ; 
----- -- ----- 4--- ---- +---------------------------+---------- -------------------------------- -----+--------------4 

Fo ! 1.67: ) 7 7.3 F '' 7 1.77E j7 -4.17c 17 : C.0E-01;0.00E-01 : 1.17E. C7 I C.00-£1 ; 
------- ---------------------------------------- +---------- ------------------------------4 

Cc f ; 6.-F- C6 : 5.6Z0 07 ; C.COE-01 : 2. 0c : 2.00c-01 ; 0.00E-r01 ; C.0CE-C1 : C.CG0-01 ; 
.-------- 4--------------------------4-------------+-------------------------+------.---------------+ --------------4 

CO 60 2.24: 07 : 1.91. 04 ; o.0-01 ; 1.72 07L 0.0Z5-C1 : 0.CCE-C : 0.00E-Cl I C.CC-01 ; 
------------------+4-------------+ -------------- + --------- 4-------------+ ------------------------------ +------------4 

ZW 6c 1 i.2c:5 1.92E f) ; S.59E 7? ?.03 CS 2.042 0q ; 0.0CE-01 : 0--C:-,1 ; C.001 
----------4------------------------------------------4-----------------------+4-----------4-----------4 

P6 7.54, Ca 3.1. 0, - C.LOE-U1 7 1.62 CS ; 0.000.0-01 : 0.302-Cl ; C.0M-Cl ; 
--------- ----------------------- ----------------------------------------- -------------------- 4 

SP ?9 ?.5:- ^7 : 2.4'E 'K : 2.70E CS ; .r%=-1 ; 0.002-l : '.0Cr-01 C.OCE-Cl C.CCc-01 
-------------------------+ -------------- + -----------------------+------------- ---4-----------------+----------4 

So 9£ 7 7..5y t9 : .94E 02 : 3.C9E 1^ : 0.£03-0 ; )..00E-^T : *7*00 E-0 : z*02-1 o00-01 ; 
--------- + - +----------+---------------------------+---------- ------------------- 4- --------- ---------------- 4 

Y 31 ; 1.37: CZ 2.21E GOt ; 5.11E 03 0.00c-Ci : 0.CE-c1 0.00E-01 : .003-G1 : ;.1-01 ; 
-------------- -------------- --------------------- -- 4---- ---------- 4--------+------------4 

Z; 15 1.27 w : 5.71F '5 ',.: E .l 2 : 1.r: f220 2.23E ;) :.'OGE-1 ; 0.0%5-Cl : C.009-01 ; 
---------4------------- -+----------+-------------------4 -------- ------------------------ +-----------4 

N 95 : 1 40 -4 1 . 7 AR : .95F '4 : 2.71:c 04 : Z.72E ^44 : .0 - 1 0 00 -r, : J" 0. - 1 

0103 ; 2.6: 52 :7.14.- 04 : 6.11 2 .3 : 0.00-01 ; 0.O00-cl C.CCE-1 : 
--------- 4 -- ---------------------------------------------- ---4------------- ----- +------------4 

PU.n: 0 -.7c > 1.26E 04 7 3.4 77 7 2.72 07 : ^.00-7l : 0.30E-Cl : C.00-01 : 
---------4 ---------- ---+----------------- --------------------- 4-------------- -4---------------4 

7r1ie : 4.1::07 : 1.4C' I : : 3.71Z 07 : 3.44= 07 ; 2.72 07 : 0.0-0 : 0.002-l : C.CC-01 ; 
---------4------------- ------------------------------ 4----------------------+------------------4 

TF12 7 k. .11: 4 . 1.13! 2 2 : 3.s7E 0? 1.1 07 E 1..37 03 : 1.362 06 0 .0%E-C1 : C.CG-01 I 
4-------------------- ---------------- 4------------+----------4----------4------------+-----------4 

TE129 , 6.!1'5 1.S 7 1 :7 3.31E Q7 : 1.46r77 ;7 : ;.63 1.34E 07 ; 0.00E-C1 ; C.CCc-01 ; 
----- ---- 4----------4 -- ---------------- 4------------4 ------- +--------------------------------------4 

I 131 : 1.C? 1CP : 7.32- 07 1.9zr01 2.77- CE : 4.76- CS * 9.03; 1l ; C.00E-Cl ; C.00=-01 ; 
--- - - - ----------- -------------------- ----------------------------------------+------------------4 

1 13? : 1.C[E-1 : 4.5132. : 2.15-01 7 2.925- 06 ; 4.67E-01 : 1.73E 01 .00E-Cl ; C.CCE-01 ; 
- -- - ------------------------------------------------------------------------- 4 

I 135 1 .C4^ C5 C. 4.13S. f, E . 2.6 7 4.5 6 f 3.31E 0 6: 6.75F 06 : C.00E-C I C.C0-01 ; 
--------------------------------------------------------------------------------- +----------4 

I 135 : . C3 2.761:- Vi ; .34E 03 : 2.45= 04 4 3.92E 04 : 1.617 06 : C.00E-C1 : t.00i-01 ; 
--4---------------------+----------------------- -------------------- ------------4 

C5135 4.711 ^: 1.44F 1 : 2.65E 09 : 7.21E O: 2.66E 09 0.00C-01 ; 5.12E C8 ; C.0C-01 I 
---------- 4-----.------------------------------------------------------------------------------4 

CS13 : 4.7?? ?I : 7.26c ')- : 2.66E 0P : 6.:7 ^ 3.6E C 7 0.00-01 : 5.01E 7 .0oc-c 
--------------------- +--- ------------- +-------- ------------ +--4----------------------------------- ----------------. 4 

C 517 : /.227 C3 : 1.25E 07 ; 4.71 07 7 6.447 C4 ; .19E C9 , 0.00E-01 7 7.27E CB : C.CCS-C1 ; 
--4-- ------------------------------------------------------------ +------------ --------------------- 4 

A8141 7 .1221 C6 1 2.53F :17 ; 1.71r C7 :2.75= '14 : 7.32L C3 : U.006E-01 : 1.23E C4 ; C.CCE-C1 ; 

-- - -- -4.--------.-4.---- .---------------4---------- 4 +-- -- - -----------4 +-- -- - -----------4 

CE141 ; 2.232 2? : 7.E2 2) : 2*1LH 03 7 1.97F £3 : 9.14E 02 : 0.00E-01 *,.0%-C1 0.002-01 ; 
------4--..---4------- ---------- +-4------ --------- +---------------------------+----- ------- -----+--------------4 

CE44 1.;5 4 7.2^5 07 : 2.15 05 * 9.975 04 ; 5.32i 04 : 0.CCE-01 :.00E-C1 : C.CC-01 ; 
------------- 4------------+------------------------------------- +------------------------4-----------4 

* VALUES TN LNIT0 G r~Frl/ 9;P vICPO-CI/**3 ;CP TH'4LATION AND TRITIUP, AhD IN UNITS OF 
*i-ME/YR PER MC7-CI/32C rC ALL OTHERS 
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TA"LE 3.3-1C P VeALUES ein IHE H.E. RO PI4SON STLA' ELECTRIC PLANT* 

PBTMWAY = COV MILK 
AGE GRCUP0 ECUILS TEEe 
NUCLIrF 7.F20Y CI-TCT 50NE L!VeP KINEY TMYROID LNC SKIN 

--------------------------------------- +----------+- -------------- 4 ----------- 4 
h 3 ; 1.COE C3 : 1.00 r : C.C.-01 . I.0 O 03 1.0!2 0? 1.CCE 03 ; 1.30 C3 1.OCE C3 ; 
-------- +-+------------+------------------------------------- ----- ---- 4+--- -------- 4--------+-- --------- 4 
P*32 8.COE l T.737 " : 2.06E 10: 1.)3 S : 0.0'-01 .0 E-1 : 0.00E-C1 : C.C0C-0 1 

------------- 4------------+4 ------------------------------------------ 4-----------4----------4 -------------- 4 
CF 11 : 3.CZ: C: .OE O*. C.COF-01 : C.0s-Ci 0.03 03 . 1.69E 04 ; 4.32E C4 : C.0CE-C1 ; 

--------- +---------------------+---------- ------------------------------------------------ ---------- 4 
&N 54 7 1.69z 06 : 1.75e 77 ; C.0-01 ; F.52F 06 ; 2.54E 06 1 0.302-01 ; 0.002-Cl 1 C.C00-01 I 

-4----------+-------------------------------------- ---- 4-------------- --------- +--------------

F :9 ?.7.: ' 1.7:1 ; 3.%E 07 7.23f 07 : 0.3 -i.j E-0l . -01 I 2.232 cF : 0.0C7-01 
--------- 4---------+4 --- +--------------4 --------------------- 4----------+---- ----------------------- 4 
C 52 ; I.C9; C7 : 6.FC 07 * C.002-01 I '.72= 06 ; G.OCE-01 I 0.00E-01 ; 0.00E-01 0.0C-01 ; 

- 4------------------------------ 4---------------------4 ----- 4----------+----------4 
CC 6+3 3. 5 0 : 2.25; "? r V C.00E-01 : 1.72Z f'T ; C0.0E-01 : 0.00E-01 7 G.00E-Cl 7 CCE-01 ; 

- --- +---------------+----------+---------------------------------+------------- ----------------- 4 
1 ZN 6 ? 2.3 co : .1 6  n 09 ; 7.4'E C0 : . ^1 ; 1.27E 09 -0. GO 0 C. 30- i : I .C- 0 : 

-------------------------- --- ---------------------- +------------------4----- +------------------4 

R2 36 : 1.39': C3 :.37? go : C.COE-01 : 2.95: 03 7 o.00E-01 :.00E-01 ; C.00E-Ci : 0.002-01 ; 
----- 4--- ----- 4-----------------------+-----------4-------------+----------+----------4 --------------------- 4 
5c ;9 4.'131 7 '.! .1  1.63E 03 : . -7 ).0E-01 1 Co : c.0:-o1 ; C.CCs-Cl : 

-------- -------------------------------------------- 4----------- --- -------------------------- +-----------4 

SR 9 7 1 . 1 I .235 : 4.37 10 : 2.00=- 1 ; 0.09-01 ; 2.002-01 : 0.J0E-C1 " 0.0C-31 1 
-4----------4 ------------- +---------------------------------------------------------4-------------4 

1 31 ; 2.5?: C2 ; 3.35L .;.4 03 0.00-01 ; C.0CE-01 : 0.0- C.1 0.00 0-01 
-4 ------------- --------------------------- ---------------------------- 4 --------------------

1Z 35 ; 2.1?3 2? 7.16 : 3.-;?F t2 *.10' '? : 4.55E J2 : 0.0;-.01 : 3.300-01 ; o.0O0-01 I 
.4------------------------------------4-------------------- ----------- 4---------------------4 

IN 95 : 2.F81 04 1 2.0 ) 0.4F: 04 ' 3 -4.54C 04 0.oC0-01 0.00E-C1 * 0.007-01 ', 
----------------------------------- + ------ +-------------- +---+----------------4 

RU103 74.6U-: c: Q. 0 24 1.. 4 .C'? 03 : n.0E-Ci ; 3.33 C2 C2 0.002-01 C.00E-C1 . C.0:-1 
------ ------ +-----------+-------------------------- ------ -+----------

U16 : 2. > 3 ? . ' :2.32: V4 I.02E21 -4.43E 04 2 0.OCE-I ; c.0c0-01 * C.0-1 
-------- 4 -4 ---------- 4----------* 4-------**------- -- + ---------- +-----------4 

Gil :.2 C 1 1) 6.14 07 : r.F1; !7 ; 1.11E 00 : 0.02--07 : 0.002-Cl ; C.0C0-01 ; 
+--- --------------------------------------------------------------- 4 

TE12 7 I7.397 QGA : 1.95F "i ; 6.i2tE 07 :2 2 2 0 2.52E, 03 1 1.4EF 07 : .00z-01 *, G.0C[-01 : 
----------------------------- +----------+-----------*----------+--------- ----- 4 ---------- 4 

TE129 ; . 17 * . ; :7.15; 07 * 7.A55 r7 2.399 39 : ?.31c 07 : 0.30E-01 : C.CC;-n1 I 
------------------------------------- +----------------- ------------------------------- ---------- 4--------- -4 

I1 i 1 9.75 07 ; 3.52E O 1 4.93 02 5.4 E 08 ; 1.44E 11 1 C.30E-Cl : 0.00-01 
--------- 4-------------------+----------+ --------------- ------------------ 4---------------4---+-----------4 

I 132 ; 1.?=-01 :2.22c-1 ; 1.94-01 : 5.n9r-C1 S 2.u2E-CI ; 1.71E 01 ; G.302-C1 : CCE-01 I 
-------------------- 4 ----------- -+----------+-----------+------------------------------------------------4 

1 133 7 2.490 16 * 6.19 '15 : 4.F2. 06 ; t.!S8 06 ; 1.4?E 27 * 1.14= 9 ; 0.002-01 : .. OE-o1 
------- -------- 4-+ - --- +---------------------------------------------4---------------4-----------------------------4 

1 135 : 1.59E C4 : 4.74 04 : 1.66: 04 : 4 . 2 7 ; n4 ; 6.71E 04 ; 2.75E 06 ; G.O00-C1 :.C=-O1 ; 
--------- ---------------------------------------------------- 4 ----------------- +----------4 

CS134 : 6.542 - ;1 7 1.75E no ; 5.99F 0 ; 1.417 15 ; 4.43F CS ; 0.002-01 ; 1.71E (9 : C.CCE-Cl ; 
-------------------------- +-------------------- ------------------ 4---------------------4 

CS136 7.4,1 pO : 0.0 7 E 07 ; 2.E3= 0k 7 1.112 :9 : 6..j7Z 0 0 0 nE-n1 : 9.56= 07 ; 0.002-01 ; 
4-------------- -------- + ---------- +----------------+-----------+4-----------------------------------------

C 5137 : 3.S6E 02: 1.62, 04 I ;.54E 09 : 1.14; 10 ; 3.87L 09 , 0.00E-01 ; .50 C9 C .0CE-01 
-------- ------------------------ ----- 4-- ---------------------------------------------- 4---------------4-----------4 

EA140 : 199 C : 4.77F ^7 ; 3.092 0? : 3.7;F 04 ; 1.282 04 : 0.OCE-21 ; 2.555 CA C.CC=-01 
--------- +---------------4--+--+--------+------4-------------- +----- ----- 4 

CCT141 4 . ? .11 77 : . 03 ; 3*56 6 3 * 1.6?E ^3 2.0Cc-01 ; 0.00- 1 2.00-.1 
--------- 4------------- --------------------------------------------- 4----------4----------4 

CE144 2.12: C4 : 07 ; 3.q5: 05 I 1.63 C5 , 9.76E 04 I 0.C 0 -01 I C.002-Cl C.OCZ-01 : 
+-----------------------4----------4- --- 4- --- 4-----4 +------4 

*P V LUES IN UNITS OF rR"P/'f PEP MICRC-C1/X**2 FCP TNHALATION AND TRITIUM, AND TN UNITS OF 
- /Y !CRr-C1/" C FOF: 4LL OTHcRS 
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TILE 3.3-11 R VALUES 70 THE H.E. ROtIN4S01 STEAM ELECTRIC PLANT* 

P!T4J".Y = C0 MILK 
!GE GRCUP ECLALS CHILD 
NUCLTDF 7.F00Y I7I-TRICT BONE LrVFR KIDNEY THYROIT LUNG SKIh 

4------------4 --------------+--------------+-------------+--------4-------------+------------- --------------+ ------------- 4 

h 3 : 1.532 C3 ; 1.53F 0? : C.00E-01 ; 1.58 C3 ; 1.52f 03 : 1.58E 03 : 1.58E G3 : 1.58e 03 ; 
----------------- ---------------------------- ---------- +------------4----------- -4----------4 

P 32 ; 1.96S 7? ; 1.41F "14 5.09E 10 : 2.3E f9 1 0.00E-01 : 0.00E-C1 ; C.OrE-Cl : C.0C0-i1 ; 
---------------------4---------- 4--------------------- 4-----------4---------------------4 

CR 51 ; 6.17Z C: 3.27E 06 ; C.COE-GI : .003-01 : 9..,6E 03 : 3.42= 04 ; 6.21E 04 ; 0.CoG=-0 
--------- -------- --- ---------------- +---------------------- --------------------------+-----------4 

PN; 54 0 3.??: 06 1.07[ 07 : C.O0E-01 I 1.27E 07 ; 3.57E 06 : 0.00E-01 : 0.E0-Cl : C.OCE-01 : 
----------------- ------- 4----------------------------------------------------------4 

FE F : .79E 07 1 1.21 ^ : 7.13 07 :.163 7 ; 0.-E-0 1 0.00E-01 3.37- C 7 : 0.00-01  
4- -------- -- +----------------------------------- 4----------+-----------4---------- ----------- 4 

CO * 2.21: C7 ; 4.2CE 07 ; C.COE-03 ? 7.21! 06 ; 0.00E-01 : 0.00-01 : 0.00E-Cl : C.OCE-01 ; 
- -- -- ----------- +-----------------------------------------+-------4-----------*----------4---------4 

CO 6 : 7.93: 07 : 1.4?r 03 ; C.C3E-01 ; 2.685 07 ; 0.CCE-C1 : 0.00E-01 : .OO-C1 : C.CCE-01 ; 
S --------- ------------------------------------ 4--------------------------------- ------------------- 4 

Z 4.79 00 : 1.35F ')9 ; 2.89r 09 : 7.73F 09 : 4.35E 09 * 0.003-01 ; 0.03-Cl : 0.00E-01 ; 
-----------------------+-------------+ ------ +--- ------------------------ - ----------------- 4 

RP z5 :3.36. CI 3.52E t3 : C.CDE-01 : '.47- C; 0.005-01 : 0.00E-01 ; C.00E-C1 I 0.00-01 : 
*----- ------------------------------------ +---------------4- ---------- 4- -- -------------------- 4 

SP .1.547 : 2.97, 09 ; 0.0-01; 3.0E-c -01 ; C.003-Cl ; C.0C3-01 ; 
------------------ 4 -- --- +-----------4-------------4----------+-----------4----------+-----------4 

* OP 03 1.L7 1: I .'9 . 7.345 10 , n.00c-01 ; 0.00E-Cl : 0.005-01 ; 0.05E-Cl ; 0.002-01 : 
--+----------+----------4---------+4---------------4----------------------+------------- ------------------ 4 

I i 6.21: 02 : 3.)9F 06 : 2.32 C4 0.0CF-1 : C.003-Cl : 0.0CE-01 : C.COE-C1 : C.PCE-01 ; 
--- ----------------------+--+----------+----------+------------4-+------------- +--4--------------4 

7- 3 : 4.47t ?w 5.233 05 : 2.235 03 7 5.027 02 ; 7.l3E 02 1 0.0C-n1 : 0.0C-Cl : 0.003-Cl .  

----------4 -------------------------------------------+----------- -------- -- +-----------------4 

*, '" 5.31E : 1.37C OS : 1.510 05 ; 7.L23 04 : 6.9FE 04 1 0.003-01 : 0.00E-Cl - 0.00E-01 ; 
S-- --------- ---------- +-----------+----------------------------------------- +----------+--------------- ---------- 4 

R ?j : 9.f4 0: C 6.652 14 : 2.57 03 1 0.CCE-01 : 6.47E 0? ; O.0CE-01 : 0.00E-Cl ; C.cCE-01 ; 
----- - --------------------------------------------------------------------4------------ 4----------4 

1 ' : 7.1:9 CD : ; 3.30*5 ; 5.72c 04 : 0.003-31 : 7.72E 04 : .YiS-01 I 0.JOE-01 ; 0.C00-01 ; 
--------- 4------------------------------------------4+----------------------4---------------------4 

oG110 7.1c: L7 * 3.073 10 ; 1.33E C9 ; I.0 07 : 1.680 CA ; 0.00E-01 : 0.00-0 -Cl 0.00=-01 1 
-------------------+-----------------------------------------------------------+----------+----------+------------4 

TE127Y ; 1.82E 07 : 1.24P 0? : 1.53E 08 : 4.13E 07 ; 4.37E 03 3.66E 07 ; 0.0i-C1 : 0.0CE-01 ; 
- ------------------ ------------------- +----- ------ +-----------------------+----- 4------ -------------------- 4 

TE12Y ; 2.74E 07 : 2.15r Dv : 1.76E CS , 4.92= 07 ; 5.13E 03 5.60= 07 : 0.005-01 ; 0.0-01 ; 
--------- 4----------4 ------------ +-----------------4+------------------------------4----------+-----------4 

1 131 . 4.892 CS : 7.64r 07 ' E.54E 0 * 9cy O : 1.41L 09 * 2.P43 11 ; 0.00E-Cl ; C.OCE-01 ; 
--------------------------+---------------- ------------------------------+--------------------+----------+-----------4 

I 12 .; 3.83=-cl * 5.95r-u1 ; 4.60E-01 : R.45!-0l I 1.29: 00 : 3.923 01 ; C.JCE-C] I C.CCS-C1 ; 
--------------------------- -------------------------+ ---------------------------------------- 4 

1 133 : 5.31 06 : 5.r4E-16 ; 1.17E 07 1 1.45S 07 ; 2.41E 07 : 2.695 P9 : 0.300-C1 : 0.CcE-01 : 
----------------- -------------------- +------------- 4-------------+---------4----------+-----------4 

I 135 : 3.35L 04 5.39E 04 : 3.93E 04 7.07= 04 : 1.09 05 * 6.26= 06 ; 0.00E-C1 : C.OCF-I 
----------------------- --------------- +---------- --------------------- ------------------ 4 
CS134 : 4.7-1 09 1.22F 01 ' .. 2"E 10 : 2.27F 10 : 7.03E 09 : 0.0CE-01 I 2.52E 09 : .0C-c1 

--------------------- 4 ------------- ----------+----------+-----------4----------+-----------4 

CS136 : 1.141 C- 6.17E 07 1 6.391 CS : 1.76E 9 3 5.36E 08 0.00E-01 : 1.403 CS : 0.00E-01 ; 
--------- 4 ------------ ------------------------ ------------------- ---------------- ------------ 4 

CS137 : 2.S1= 09 : 1.230 03 : Z.C6E 10 : 1.97E 10 6.42E C9 0.003-01 : 2.31E C9 : C.OCE-Cl ; 
------------------------------------------------------------- --- 4--------------4----------+-----------4 
?4140 ; 4.26E V6 : 3.7Pe r7 : 7.47E 07 ; 6.54E "4 ; 2.13E 04 : 0.00E-01 ; 3.3(E C4 : C.CCE-C1 ; 

4------------4-----------------------4-------------- -------4-----------4----------- ----------- 4 

CE141 :9.7'E 32 : 8.171 05 : 3.31=1 14 ; 6.553 13 : 2.87f 03 : 0.00E-01 : 0.0E-C1 ; C.00=-0l ; 
------------------------ ---------------- 4----------------------+ - -4----------- 4---------------4 

CE144 : 5.20 C4 7.16E 07 S 5.743 05 : ?.^5r C. : 1.69E 05 ; 0.00E-c'1 C.00E-C1 : CI.0C-01 
-------------- - ----------- +----------- ------- ------------------------------------------------ 4 

..a V!LUES T. tN'Ti Oc hP=o/YR PER !ICRO-CI/Y**3 cOR !.v"ALATION AND TRITIUM, AND IN UNITS OF 
P**2-?RER/YR PCR V7CRC-C/SEC FOR ALL OTHERS 
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TAELE 3.3-12 R VALUES FCR THE H.B. ROSINSON STEAM ELECTRIC PLANT* 

PLTdY'Y = CCh "ILK 
AC GROUP CCLUALS INf iT 
AUCLIDE T.7Cy -1-TPACT 30NE. LTVER XIDNEY THYROTO LUNG SKIN 

- - - ------------------------------------------------4-----------4-----------4 ----------4 -----------4 

h 3 2.4-1 03 ?.4"E '% : C.006-01 ; 2.43E 03 : 2.40E 03 ; 2.4r 03 ; 2.40E C3 . 2.4CE C3 ; 
4----------4------------------------------4---------------------4----------+-----------

n4.nl1 '.42C 9 ; 1.05E 1 : 6.17E : 0.00-01 : 0.007-n1 , .0OO-C1 : 0.00-r1 ; 
-- -------- +- ----------- +------++-------------------4--------+----------+-------------4 

CR 51 : 9.77 04 ; 2.P5E 06 : C.CC0-c1 : 0.00s-o1 : 1.39E 04 : 6.3?E 04 ; 1.44E Cs ; C.0CE-01 ; 
------------------- +----+---------------------------------------------------- -+---------------4------ --------------- 4 

!N i4 ; 5.3-- G6 . 1.71- ^t : C.00E-01 * 2.?75 07 :.25E 06 : 0.00E-01 : 0.00E-01 : 0.00001 

--------------------- -- -------------- 4----------- ------------- 4------------ 4---- ---------------- 4 

F; 59 : 9.231 G7 * 1 . 1 2 L 1- : 1.34: 08 : 2.34E n8 ; 0.00E-01 ' 0.00E-01 : 6.9?E 07: 0.005-01 ; 
-------- ---------------------4 ------------ + +-- - -------+--------- -- +-------------4 

Cc 5 ; : 3.60C C7 : 3.59f 07 ; C.CCE-01 : 1.44 07 0.0C-C1 : 0.00E-02 ; C.C0E-Cl ; C.CCE-01 ; 
-------------- ----+----------+----------+---+-----------+----------+----------+--------------4 

Co ' :1.2? 19 : 1.3CE P" ; C.C0-01 5.47C n7 E 0.00E-01 I 0.00-01 ; 0.OIE-01 : C.COE-01 ; 
------------------------------------------- ------------------ 4----------4------------ ---------- 4 

7N t 7 6.34: C : 1.1EZ 10 : 3.88 09 1.33T 10 6.45E 09 ; 0.00E-01 7 C.00E-01 : 0.C00-01 : 
*---------- ------ ---- +----------+-----------4 +----------------+---------- 4---------- 4 

F. : .6 .S 0)D 3.50 C?, ; C.CSF-C1 ; 1.295 10 C.COE-0l : '0.00OE-1 C.00E-C1 ; C.CCE-C1 ; 
S---------------- -------------+---------- -------------------------- +------------4-------------- ----------------- 4 

SP -9 : p.170 3) : 1.557 ^8, ; 7.55E 09 : 0.03- : 0.00E-31 ; 0.009-01 ; 0.005-C1 ; 0.00-01 ; 
.- . -------- + ------------------- 4----------------------+ ----+-----------4----------------------4 

R 5? 6 . 10 : 1.00E 09 ; S.C45 IC 7 0.00C-C1 ; 0.005-Cl * 0.005-01 ; 0.005-Cl ; C.OCE-01 .  
------- +-------------------------------------------4------ ----- 4----------4------- -- +-------------4 

^ :17 3.12c 16 7 4.35E 04 0.00=-^1 ; 0.005-Cl : 0.00c-01 ;. C.00E-C1 . C.CCE-01 ; 
------ 4 ----------- ---------- --------- ---- +------- ---------- 4-----+ ------- +--------------------4 

G . 7.6 03 ; 4*ZE C 6.05E 03 : 0 * 1.06E 03 3.00E-01 C 0.0"E-Cl * 0.00E-01 
--'------------------------------------------------------------------------------ 4----------4 

Ao ;3 :E. A : 1.24 E 0 : 3.56E 05 7 1.47E C : 1.05 E C: 0.CC-01 ; C.00 -C1 : C.CC-0 : 
----------- ---------- ------------ +----------- --------- ---------- 4----------------------4 

Rut? : 74* 6.335 n4 ; 5.215 03 :.Cn01:1.J;9E 04 7 0.0=-01 ; C.00E-C1 : C.CC0-01 ; 
------------ +----------+---+------------4-----------------------------+----------+--------+-------------4 

: .47= : . I : 1.1?= 05 :0.CP-01 ; 1.3C55 1 C.OC-01 : C.00E-Cl * C.CCE-01 ; 
- -------------------------- +------------------------+ ----- +-----------------4---------- --- +-----------------4 

S11) : .1 Ci 7 9.32 09 : 2.45E 0 * 1.10F Cl : 2.57E CS 0.00E-01 : 0.00E-C1 : C.00E-01 ; 
- -- 4------------------4-------------+ --------------- 4----------+4------------4---------4-------------4 

TF'27, 1 .75= ^7 ! 1.25r r 7 3.1F 0? : 1.03F "f ; 7.64E 09 : 8.965 07 : 0.0S-Cl ; C.005-01 ; 
------ ---------------- --------------- +--------------------------------------4 

T 12? ; 5.577 07 : 2.16F r ; 2.6?F 0? : 1.245 C: 9.05E CE 1.3SE 08 : 0.005-Cl ; C.C00-01 : 
-- -------------------------------- --- 4---------- -------- -------- 4-----------4---------- ----------- 4 

1 131 7 .23 02 ; 7.49E 07 : 1.73E 09 ? 2.10: '79 ; 2.45E 09 1 6.5CE 11 : 0.00-C1 : 0.005-01 
-------------------------- 4----------------4--------------------------------4 ---------------------- 4 

i 132 : 6.!06-C1 1.57E n0 : 9.55r-1 : 1.94F 4; 0 2.16E 0: 9.09E 01 ) C.00E-Cl ; 0.00E-01 ; 
----------4 ------ ----- ---- -------------- 4---------------4------------------ +----------------4 

i 123 : .C5 C7 ; 4.09g 06 : 2.47E 07 ; 3.605 07 : 4.23E 07 : 6.z5 09 C C.00E-01 ; 0.001-01 ; 
4--------4 ----------------------------------- +---------------------------4------------------- ---------- 4 

1 435 : S.1= 04 * S.ssE 14 ; ?.17E 04 : 1.63E CS : 1.31E C5 I 1.46E 07 ; 0.00E-Cl ; C.0C!-O1 ; 
---------------------------------------------- 4------------------ -------------- -------- 4 

CS1 34 ; 4.19 : 1.13r IP : 2.23E 10 4.15= 13 : 1.07E 10 : 0.005-01 ; 4.38E O ; 0 .00F-11 ; 
-------- 4 --- ------ +--------------------------+---- -------- ---------------- 4----------+-----------4 

Cs136 ; 1.37 09 , 5.8?r 07 : 1.255 09 7 3.677 0S 7 1.46Z CS :.005- 0 1 C 2.99E 0 : C.00E-01 7 
-------------------- 4------------------------ ---------- -------- --------------- +------------4 

Cl? ; :' .7? 7 014 1.207 3? : 3.23E I0 : ?.94F 1 0.: .03E IC ; 0.005-01 ; 4.18E C9 : C.0CE-0I ; 
--------------- 4-------------------------------------------------4 --------- +------------4 

E14 : 7 .q1. 0 7 3.77F 07 : 1.54E 08 * 1. 45 c :. 3.65E 04 : 0.00=-01 : 9.43 C4 . 0.00=-Cl : 
----------------+----------+----------+ - ------------------------ ------------------ 4 

CEI42 : 1. 70 C3 E.21F 36 ; 2.605 04 1 1.r9r 04 7 4.9CE C3 : 0. 005-01: 0.002-C 1 : C.0CE-C1 
---------4 ------------------------+------------------------------4 ---------------------4 

cF144 : 7.E?: -.4 ; R.r1 07 1.40F 06 ; 5.71F 05 ; 2.31F 05 : C.00r-01 ; C.00E-Cl ; C.00E-C1 
- ----------------------- +----------+----------+----- --------- ----------+------------4 

P V7LUES -U /"r e P WICC / PER j:,:4:LAT1oN LND TRITIUM, AND TN UNITS OF 
*2-RF/YPR IC-CI/EC OR ALL OTHERS 
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TVILE 3.3-13 R VILUES FOR THE H*8. ROPINSON STZAM ELECTRIC PLANT* 

Ar.TH4AY = 00T''ILK 
*GE GROUP FCL-iLS 'ADULT 
NUCLTDt T. LODY Gi-TP-CT 0NE LTVER KIVNEY THYROTO LUNG SKIN 

------------- + ---------- +----------+ ----------+---------------4---------- 4 +----------4 

S 3 ; 1.57E 0-3 1.57E 03 : 0.CE-01 : 1.577 r3 ; 1.57E 02 ; 1.57F 03 ; 1.57E C3 ; 1.57S 03 
-- --------------------------------------- -------- ------ 4+-------------- ------------------- 4 

F 32 ; 5.191 '3 : 3. 1E Of : 1.34Z 10 P.147 08 : 3.00E-l : 0.OE-n1 : 0.00E-Cl ; 0.002-01 ; 
----------------- +--------------------+----------4------------ ---------------------- 4-------- ------------ 4 

CT 51 ; 2.CSl C3 : 5.23E !5 : C.00E-01 ; 0.00E-C1 ; 4.58E 02 : 1.24c 03 ; 2.762 C3 : 0.CCE-01 ; 
-- +-------- -------------- +------------------+4----------------4- ---- +--------------4 

* 54 1.17' 05 : 1.9IF 06 ; 0.000-01 : 6.365 55 ; 1.33E 05 : 0.002-01 * C.00E-c1 ; 0.C0E-01 ; 
-------- +- ------------------ +---------------------- --------- 4 +---------- --------------- *4 

c 69 .: 2C.1 06 : 2.5 07 31E 05 ; 5.429s . 0.00E-1 : 0.000E-01 ;' 1.51 5 :E t.c0-31 
--------- ---------------- +----------------------------------------+--------------------4 

C 53 : 7.542 05 , 6.82F n6 ; C.COE-01 : 3.?65 C5 : .0E-CI -, 0.00E-01 ; C.00FE-Cl : C.0GE-01 
------------------------- ---------- +----------+--------------------+----------+----------+------------4 

cc 6 : 2.6': 06 :2.29F 07 .; C.00E-C1 : 1.72 06 ; C.00E-01 : 0.00E-Cl ; C.00E-C1 I .0CE-01 ; 
------------------- --- +----------+-------------------------------+----- -- 4------- -------------------

'-65 ; 1.6': C 2.31E I, : 1.15- 0 : 3.66- 0.0 01 : 0.00-C1 ; 0.001-01 
4----------------------------+-----------------------------------------------------------------------4 

s6 S.C5so 07 : ?.83 07 ; C.C00-01 : 1.94 CS C.00E-0 :. 0.0CE-01 ; C.00E-Cl I C.0CE-01 ; 
------------- ---4+----------+-------------------------- 4------------------+---------------------4 

s 39 S.247 D7 * 2.37E ?* ; 1.S3E 09 : 0.00-51 ; 0.00E-0 : 0.005-01 : 0.00-E-C1 ; C.0o-01 ; 
-------------------------- 4+~----------------------------- ----------------- 4- ------------------ 4 

*90 1..59c 1i ] .SEE 0 6.49E I1 : 0.02-Cl ; 3.3CE*Cl : 0.305-01 ; C.00-1 1 0.0CE-01 : 
-------------------- +-------------------------------- ---- +----------- -----4------ ------ -------- 4 

?- : 1.142 3 2.37E '> ; E .13E: .3n C ; 0.00 -0 1 0.0O0-01 C C.00E-C1 I C.00-01 
------------ +----------------------------------------------+------------------------------4 

9 1. f-Sc 1 ! 6.,5E5 3 6.74E 01 : 2.16 0 1 ; 3.39E 01 ; .0CE-01 C C.00-01-L : C.CCE-C1 0 
----------- ----------------------- +-4------------------------------------------ -------- 4---------4 

9'j1.730 03 T 7.01;: 07 ; !.94L c3 :3.31E 0CJ 3.27L 03 0.0CE-01 :.0-1-Cl ; .C00-01 : 
--------------- +---------------+----------+-------------- ----- 4---------------+---------------

0110? ;' .'2 1 .56c n3 : 7.33E 01 *.12 1 C 2.81E C2 I 0.00CE-01 : 0.002-Cl : 0.00E-01 1 
------------------ ---------- ------------------------------------ +----------+----------+-----------4 

91007 I.S2 ? 9.RI 04 ; 1.5E 0? : 0.COP-01 ' 2.93E '.3 : 0.0=0-1 : 0.002-cl * Z.00S-01 I 
--------------- -------- 4-----+----------+-----------4 -------------------- ------ +-----------4 

G 110: I Z.45 05 1.36t. 1 .46E 06 1 '4.12E 6 : 3.11E 06 * 1.00-01 : 0.00E-Cl I 0.002-01 ; 
--------- -------------- -4-----------4----------------------------------4----------- ----------- 4 

T127"' * 4.3?m J5 :1.165! 07 ; 4.05E 06 , 1.45E 6 1.6,4E 07 : 1.03F Do ; 0.00E-Cl : c.o05-c1 ; 
-------- ------------- 4 ------ - -------------- 4---------------------------------+---------------4 

T121" ; .43= C5 : 2.36P 07 ; 4.69E 06 1.752 C6 ; 1.96E 07 1 1.61E n6 : 0.0nE-Cl ; 0.00"-01 ; 
-------- 4 ---------------- --------------------------- 4-- --------- +-------------------------4 

I131 :; 1.1E. o8 : 8.7Ss 07 ; 2.IE 03 3.?3E c8 : 5.71E 08 : 1.09E 31 ; C.O0-C1 : C.0CE-01 ; 
---- -- +----------------- ----------------------------- 4----------- + ----------- 4----------------------4 

1 132 ; ;.c-I 6.61F-02 ; 1.322c-01 3.52"1 ; 5.61E-C 1 1.3E 06 ; C.OE-C1 ; C.COE-01 ; 
----- -- 4 ---------- ---------------- +-4----------------4 --------------------------- 4--------------- +----------4 

I 143 ; 1.tSE 0 : 4.95 06 0 3.17E0 2.415 C 91 008 I C.0E-01 ; 0.002-01 .  
------- 4----- -------------------- ---------------- ---------------- 4-----+--------------------- ----------------- 4 

15 7, C4 ; .32E 0A : 1.12E 04 2.3,4c C;. ; 4.71E 04 . 1.94- 06 C.0E-C1 " C.CCE-01 
----- ------------------------------------------------------------------------------------------- -+----------------4 

CS1324 * 2 .1 1o 4.31E C3 : 1.03E 10 * 2.4 6 c 1 : 6 7.9 09 1. 0E-01 2.65 P9 C 0.00=-C1 I 
----------------------------------------------------- ---+-------------------- 4---------- 4-----------4 

C s16 ; 1.425c 9 .235 0 : 4.992 08 * 1.97T ?3 1.10E 02 0.0-02-01 1.50E C3 : C.0CE-1 1 
-- -- ----------------------------------------------- -4 -4------------- --- 4---+-----------4 

CS 1? 7 1.27;- l, C 3.74 " 1.41E 10 2.3 0 6.56r 09 : 0.OCE-01 : 2.1-E C9 : C.OCE-c ; 
------------------------- -+------------------4+---------------------4---------------------4 

87140 1.35:E 0l5 : 4.23 - '6#: 2.D6E 06 1 7.5e5 03 *, e.78E 2 ; 0.00E- 1 I 1.49E G3 : 0.00E-0 1 ; 
4 ------------------------------- +4---------- 4 +- ------------ 4 -- +----------- 4 

CE_141 : ".63L C-1 : '.03'-: 05 Z. -. 49L 02 *, 2.36z- C2 ; 1.10E C2 I 0.00E-91 ; 0.005-01 :. C.0CE--01 's 
--- -------------------------*----------- ---- 4 ----------+4---------- 4----------+4---------- 4 

CE144 : 1.39= C3 ; 0.71f 76 ; 2.53E 04 : ,.03r C4 ; 6.39E 03 : 0.002-01 : C.00E-Cl ; 0.005-01 ; 
------- ---------- ----------------------------------------- -------- 4----------4 

*P VILUES !N LNIT5 CF MFU/ftE PE 4ICRC-C/?** FO INHZLATION AND TRITIUM, AND TN UNITS OF 
P**2-wPF2'/YR DER icRC-CI/SEC FOR 4LL OTHERS 
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TA"Lf 3.3-14 7 VALUFS FOR THE H.b. ROPINSON STEI2 ELECTRIC PLANT* 

IS C CL!S TEEN 
AULL OF T."DY r J-TPT 0ONE LTVrR. . KIDNET THYWY!D LUNG <SKTN 

--- ---------+------ -----+------------- +-----------+-------------- + ---- ------- 4 
. 3 2.04: 03 I 2.*4E 03 0.C0E-01 ; 2.04 03 2.04E 13 : 2.04= C3 ; 2.04E C3 ; 2.04= 03 ; 

-4 ----- -------- -------------------- ------------4------------------4----------------

P 32 C.60 - C' 2.08[ 09 : 2.43E 10 : 1.53E CS 0.00E-01 : 0.00E-01 ; 0.002-Cl : C.CCF-01 ; 
- - - - - - - --+----------------------------------------------------------------------------4 

CD 51 '.33 ?3 6.12D '5 : 0.E-1 ; V.00-21 : 7.95; 02 : 2.02E 03 ; 5.11E C3 ; C.CCe-0l ; 
----------4-------------------------------- ------------+--------------------------------+-------------4 

2.Z31 : C5 2.1r 06 I C.00E-C1 i 1.02c 06 3.05E 05 ; 3.00E-01 O 0.0nE-01 : 0.00W-01 ; 
---------- -------------- 4-----------------4---------------------4----------------------4 

3 C 9 -. 4- - -- 5 : - ---- 2..22i 0 l 4.C3 05 ;.4C2r05 0.00r-G : 0.002-01 : 2.96t Cr.l: C.OCE-01 ; 
-------------------+----------+-- ---------- +---- --------------- 4-------------4----------4 

CC 5 '.2> 6 ?7.Or I C.03E-21 1 5.66- '5 0.00E-01 : 0.005-01 ; 0.3nE-c1 : O.C0-01 
---------- 4- - -4 -- 4------------4-----4-----+4------4-----------------4 -------------4 

C' et 4.0 0 C 2.69!' .'7 C.30E-01 : 2.07L ' 6 : 0.023-01 : 0.005-n1 : 0.00E-C1 '0.00E-01 : 
----------------------------------- 4-+--------------------+----------+----------4 

I t5 ... 0^ :.CE 04 : 1.77E J8 ;-6.13! Ca 3.93L 03 0.0CS-01 ; G.onE-C1 *. C.CCF-Cl : 
-4-----4---------------------------------------4 --------------- 4-----------------4 

;r i 5.24 27 ; 0.C0-01 * 2.54' ;d D.-J'E-01 : 0.00E-r1 : C.0'6-r1 : 0.00-1 
-4-- --- 4- --- +----------+-4- 4-------------------------------+-----------4------- +-------- ---------4 

9 9.= 07.: 4.016 0S 2.37E 09 C .0-o1 ; 0.00- .0.00-l 0.OnE- : C.CCE-o1 ; 
-----------4-----------+----------+----------+----------+----------+----------+---+-----------4---------4-------- 4 ----

. 1- : 2. FF 3 .135 10 : 0.C0-0C1 ; 0.0030C ; 0.CCE- 01 ; G.0fE-C1 : .CCE-01 ; 
4- - ----- -- ------------ +----------- 4 ------------------------------------------4 

v o* 1 .42A 1.13E 03 : 0.C0:=21 ; 0.00E-C1 0.003-u I 0.003-Cl 1 0.005-01 ; 
-------------------- +----------+-------------- ----4----------+---4--- ---------- 4-------+------ ----------4----

6 Cff c1 .9 4 ; 1.117 02 1 3.,2c Cl : 5.472 Cl 0.00-01 ; 0.002-Cl : 0.00-01 
----------- 4--- ------------------- 4------------ --------4----------- 4------------+-----------4 

~ .3 . OF . 0 1.012 04 . 03 ; 5.45E 03 ; 0.3CC-01 ; C.00E-Cl 0.CCE-01 : 
--------------------------------------------------------------4----------------------------------4 

r U: 3 -I 1-, t 1.3-* =? :1 -. 00=--1 4.60E 02 7 0.ocs-0l : C.0'r5-c1 : C.CCE-01 ; 
------------- ---- - ------ ---------------------------------------- +4-------------------4 

U. C2 ' 1.347 C ; :.79E 03 . 5.iR. 03 * 0.003-01 ; C.00E-Cl . 0.00!-O : 
-------- - ------ 4-------------------------------------4-----------4-----------4-----------4 

4 . 4 6 . 7.375 06 7 co : 1.335 07 ; 0 .00-C 1 ; C.30 -C1 : C.CC"-o1 C 
-------------- ---- 4------------ -4-----------------------------------------------4 

1? or ' 7 7.46E u6 : 2.63 !6 : 3 .C2E 07 : 1.77c 06 : i.0E-C1 ; o.^CcE-r ; 
p------------------4-------------------------4+------------------------4+--4------------------+------ ------------

-3 .?2 07 : A.533 06 : 3.19: 06 : i.59- 07 ; 2.775 06 0..00E-Cl I C.0C3-V1 ; 
-- - - - ------------------------------ 4--------------------------------------+---------- ----------4 

2 121 132.19E 1.17= '0 ; 4.22E 03 1 5.Zi .B ; 1.12 0; : 1.73E 11 : C.OE-C1 : C.0CE-01 ; 
----- ------------------------------------------------------------------- +----------------4 

I la.~ '.11--1 ; 2.665-;1 ; 2.3?C-1 ; 6.1 ;-1 9 9.62E-01 : 2.065 '1 I 0.00--Cl : C.003-01 I 
--- - ------------------------------- ----- -------- 4------------+----4----+------------4 -------------- 4 

15 .. ,i 06 7.43E 05 : 5.79E 06 , 9.81F r6 1.72k C7 1.37E 09 : 0.000-Cl C G.CCE-01 
--------- 4--------------------------------------------4----------------------4---------------4 -------------- 4 

1 175 1 .s ' 24 5.8E 4 1 1.91E 04 : 5.13c t4 : 3.10E 04 1 3.30F 06 ; 0.J3-C1 : 0.003-01 
-------------------------------------------- 4----- -------------4------4 +-----------------4 

Cc 1s4 I1.6 In '5.26 0 * 1.80E 10 ; 4.23 11 1 1.34E 10 *.00E-01 : 5.13E C9 : ;.00-0i 
------------4- -- 4---------- -- --- 4--*--------*------+----------------+----- ----- 4 

CS125 .^. 9 2.69F 0; E.50F J8 , ?.345 23 1. 3E 09 0.0C91 : 2.37E CS : C.CC-1:1 
--------------------------- 4-- ------------ ----------------+----------+-- --------------------4 

CS ?7 1.19 1 . : 2.562 10 1 3.41 1 1.165 1e : 0.09C-01 : 4.51E Co : 0.003-01 
------------4 -- -- --- -4---- ------------------------ 4----------------------4- ---- +----------4 

p ?14C 2.39 C5 5.72-7 061 3.71Z C6 ; 4.5F Ci 1.54: 03 : 0.00,-01 : 3.062 03 : 000-0I 
-------------4- ----- -----------4------------------------*----4 ---4-----+-------------4 

CE141 ; 4.S17 01 ; 1.22? 06 1 6.40c 0? ; 4.27= C, : 2.01E C? ; 0.00F-01 : C.OrE-C1 : C.00-01 ; 
------------- 4 ---- ---- ---------------- 4- ---------- 4-+-+--4- --- 4 +------4 

CE244 2.y C' I 1.1S0. : 4.74i 04 1 04 1.17 04 ,00E-01 o.00E-01 ; 0.CCE-01 ; 
---------------------------------------------- --------- +4 ---------------- 4 

*Y VLUE UNTS 07 NCr'/yn PE-/ INA'iLATION ANO TPITIU%, IhC IN UNITS CF 
?**2-%5? /YR PcR T ~CG-C/3C 2CH 4LL CTH.FRS 
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TABLE 3.3-15 V'LUES 7 THE H.2. ROINSCN STEP ELECTRIC PLANT* 

PATHWIY = GClTmILK 
cGr GsCUP ECLtL.S CHILD 
1ICLI V:E T.F'Y -TCT 8ONF LVFP KIDNFY TsJYQOTO LUGC SKIN 

io --------- *4---------- -+----------+---------- ---- *- --- +----------- 4 -- +-4---------- 4 

F 3 : 3.23 u3 : 3 2 ; C.COE-01 ; 3.23 13 ; 3.23E 03 : s.235 03 ; 3.L3E 03 : 3.23E 113 ; 
---------------------------- 4---------------- 4---------------------4----------------------4 

a P 32 : 2.355 C9 ; 1.59E (0 ; 6.11E IC ; 2.867 029 ; 0.O0-C1 : C.0CE-01 ; C.00E-C1 : C.CE-01 3 
------------------ +----- +-------------4------------4 

Cr, 51 : 7.410 23 :3.3 *. ; 0.00-1 : 5.-01 1 : 1.12E 03 : 4.115 03 ; 7.50E 03 ; ;.c02-1 
-------- - -- - --------------+ --------------------------------- ---------------- ---------- +----------4----

0k 54 * 4.C7,- Cl 1 06 ; C.COF-01u 1.53B 06 ; 4./95 O : 0.00=-01 : C.00S-C1 * C.0C-01 3 
--------- +-- - 4--------------------- 4-----4---------------------------------+----------4 

FV 59 7.22 (.5 1 1.57r *> : 9.34E 35 ; 7.51r C: C.00E--l ; 0.zC0-O : 4.3o (5 C.CC=-G1 ; 
------------------------------------------------ +--+----------------- ------------- +----------4 

CO 53 ; 2.652 *6: 5.16' o ; 0.00E-J.1 . 8.65= 15 ; .001E-01 * 0.s0-01 : 0.u0oE-c1 0.005-01 
-------------------- +----------+-------+------------------------------------+---------------- ----------------- 4 

CC 60 : ).48K 2; 7 3.760 07 ; C.COE-C1 T 3.21E C.5 ; C.C0S-c1 ; 0.00E-01 ; 0.002-01 C.GCE-C1 I 
-------------------+------------------------- --------- +---- -4------------------------------+4----------------4 

ZN 65 : 5.74H -i-: 1.621 F ; 3.47E 03 1 Q. 2 4 5 01 5.32E 03 1 0.009-01 ; 0.00E-C1 : C.005-01 3 
--------- ---------------------------------- ------------------ 4-----------------4----- ----------------- 4 

. 8 : 4.047 i 4.2:' 07 ; 0.3.-01 ,.17r :30:3.E-C1 : 0.00E-Cl ;O.a-c1 : 0.00C-01 : 
---------------------------- + ----------+ --------------+-----------------------+----------4----------+---4--------~----------4 

. P 99 9 2.33L : .3.2?5.0 .; E.34E 09.: 0.CC-01 : C.OCE-C! ! 0.DC-01 : 0.00-C1 0.003-01 ; 
-------------------- -- 4--------4--------------4-------+-------4-----------------4-------------4 ---+----------4 

- S3 9 ; 3.: 2.ft " I '.55E 11 0.00 -21 C.j^0E-.1 ; .005-01 : C.0=-C1 ; 0.005-01 
------ *-------4 ------------ 4-----4------------4-------+---------4 

1 91 : 7.4- Cl 3.7207 . 2.791 E3 ; 0.oo - :.00E-Z1 : 0.00s-01 ; 0.002-c1 : C.cc:-'1 ; 
- -----------------4 - -------------- 4-+- ---------- +--------------------------------------------4 

Zr' 95 ; 5.2 '22 - 6.1.; 04 . z.74E 02 : 6.025 01 : 3.62[ 01 ; !.00E-01 ; 0.0E-C1 : C.0CE-01 
----- ------------------------- +----------+4-------------+ --------------- ---------- +-------------4 

- AN 95 , 6.?7: I 1.f57 7 ; 2.29E 04 7 .n1E 03 : 5.37E Z3 : 0..)0-0 ; 000E-C1 0.OE-21 

f. 1 3 1.19?U C2 ? 7.99?3- 05' ; Z3.Co? C2 : .0 - 1 :7.77E G2 :0.n005-01 C .005--: 1 : 0.0CC-01 
----------+----------------- --- ----- ------------------------- 4----------------------- -------------------------- 4 

PU 06 ; 1.F9 k 1..7 : 62. ?6 E C 3 : 0.C00cl 1 - 9.Z7E C2 * 0.0CF-n1 ; 0.005-01 0.005-01 : 
- - --------- ----- 4--------------------4----------------------- 4----------4 

S1t11 ; 9.563 n' ?.?75 2e : 1.90E 03 : E.QE 07 2 2.1E 0 7 : 0 .0C-01 : C.0E-C1 : C.0CE-01  -----------4-----------4-------------4----------4-----------4--------4----------4----------------------4 

7E127" : 2.1?7 CS 1.40^ 07 1.54E 07 3 4.9 5 r 06 5.24E 07 ; 4.40[ n6 ; .Jf0c-^1 C.CC-11 ; 
S -- --------------- +----------+------------+---------------+--------------------------+----4----------+--------------4 

TF1231' ; 3.232 rA 7.55r 07 ; 2.12E 07 : 5.91F c6 : 6.21E C7 : 6.82E C6 ; C.00E-C1 : C.CC-C1 ; 
---------------- ----------------- -+--4--------------------------------------------------------+------ +-----------4 

S 1 131 : S C C83 9.17c 07 1.G2 09 I 1-.3c '9 : 1.61E 09 * 3.41: 11 : 0.00E-0 : 0.0C0-01 : 
------ 4-------------------------4---------- -------------4---------- +----4--------------------------------------4 

I 132 : 4.671-Cl 1.19s OJ ; 5.525-0l 3.015 00 ; 1.555 CC ; 4.71T 01 C.00E-C1 ; C.0C7-01 3 
4 ------------- ------------------- 4-------- ------------- 4--------------------- ---------- 4 

1 133 3 6.532 26 : 7.00E GA ; 1.41E 07 : 1.74c Cl ; 2.905 07 ; 3.235 09 3 C.OE-C1 : C.CCE-C1 ; 
---------- +--------------------+----------+-----------+------------ -+---- ------------- 4 

1 135 : 4.O1! 0 54 6.47c !4 : 4.77E 04 : p.49e 04 ; 1.30E 05 ; 7.52F "6 : 0.00E-C1 C.00F-01 ; 
-------------------- 4---------------------------------4-----------4----------- 4---------------------4 

CS134 : 1.43r 10 7 3.67C 0? 4.14E 10 ; 6.PC5 10 ; 2.11E IC ; 0.0C-01 3 7.56i C9 : C.CCS-o1 : 
------------------ +----------------------- ------- ----- 4-- ----------------------4 

CS236 ; 2.415 03 1.25F fl 7 1.925 %9 : 5.27F 03 ; 2.81E 09 ; 0.00=-01 ; 4.19E Cs : C.CCF-01 ; 
-+-----------------------------+--------------------+---4------------4- ----------- +---4------------4 

Z 5137 :. P.72E : 3 3.7 ^% (t .: 6.17 E 1l'c I..: *1 ; 1.93 10 C: C . 0r-01 : .. 91s r9 : 0 . 00-o01 
--------- 4--------4------.-------------------------+---------4-----------------4------------------+-----------4 

C -A 140 5 2 .3L .0 5 .4 4. 06 ; F.96E 06 .7.85F. 0 3 2.,56E 03 :0.00-01 : 4.6PE C3 C.CCo-C1 3 

------------------------------------ 4-------------4---+------------4 

------------- 4------------4 ~-------------------4-----------4----------------------4------------4-------------4 
CF144 6.24 C3 * 9.55 'llp 1.175 05 1 ?.66- 14 : 2.03E 04 ; '0.00E-01 ; 0.005-01 : 0.0C9-01 ; 

S--4-----4-- ----------4-----------+ --- -+------------------- ---------- +---------4 

*9 V!LUES Ib U':ITS C' rEm/YF PER 'ICRO-2/M*3 FOF INhIALATION ANJD TRITIU1', AND TN UNITS OF 
?**2-RF.R/Y PE PICTC-C7/2C FOR ALL GTHERS 

3-42



TA-LE 3.3-16 P VALUES FOR THE H.B. PCFINSON STE!M ELECTRIC PLANT* 

T6TsW4Y = gtTwTLK 
4GE GRG'Je ECL-LS I'MNT 
NUCLICL T.tcY - SORE LTVER KIthEY TVYq0TC LUNr SKT 

.......4------4----------------------------------+----------+----------+----------
H J ; 4.902 C3 : .9C 03 : C.C0E-Cl ; 4.90: 3 ' 4.91E 03 ; 4.90F 03 : 4.90t C3 : 1.90F 03 ; 

.------------------- +---------+----------------------- ---- +4---------------------------------

F 32 ; 4.? 07 : 1.70E 9 ; 1.26E 11 : 7.4C; C; C.00E-01 0.0C5-01 ; C.00E-Cl : C.CCE-CT : 
4----------------------------------------------------- ----------------------------------------- 4 

C" 51 ; 1.17 04 ; 3.2c S : G .0IE-01 : C.00E-01 ; 1.67E 03 ; 7.65E n3 1.49E C 4 0.0C0F-1 ; 
.---------.- 4---------+---------~----+-------+---------+--------+--------------

Ff 54 1.'5 C5 : 1.041 0: CI .002-01 : 2.141 C6 : 6.3CE 05 I 0.00C-01 ; C.00E-Cl : C.CC2-01 ; 
- - ------------------------------ +--- ------------------- ---------- +----------4 

FE 59 : 1.2^, 26 . 1.45r nb ; 1.742 06 : 3.04F C6 ; .CCE-CT : C.OC-C1 ; S.300 C5 : C.0CE-01: 
------------------- +---------- --------------------------------------------- 4----- -------- +-----------------4 

C: .3 6 :4.31 01 0.092-01 ; 1.73[ %6 : C.00flE-01 0.30E-01 : 0.092-C1 I 0.CE-01 1 
- .----.---.------- ----------------------------- +---------- ------ 4-------4--------4 

cc 60 :.550 7 : 1.56E n? ; C.00E-01 * 6.c6E 06 : C.OCE-Gl ; 0.0CE-01 : 0.001- C0l I C.Oc-01 
-------------------------- + --------------------- 4-------------------------- ---------------- 4 

2N 5 7 7.25 : 1 .35E !-7 : 4 .66 E 09 :.6 3E CV:7.74 E 0 9 ; C* C . 0*F0-C 1 C. CCF-01 I 
------------ +--------------------+4-----------------------------------------------+-----------4 

Fo 46 : . 97 C.00F-01 , !.ATq Ci : 3.00E- 1 : 0.00"-01 1 - - -.. 0^L-01 ; 0.CCE-01 I 

...--- +-- ---------- ------------- +------ ---- +----------+-4 ---------- +------------+-----4---------4----

SR ?9 C 4- CO 1 3.262 00 : 1.59E 10 ' 0.CCF-ci 0.00E-C1 0.0CE-01 ; 0.00E-Cl : 0.0CCE-Cl 
-4..----.--------------------------------------------------------------------------

sc : 4.2* ^ 7.1129 : 1.61E 11 ; 0.00E-1 : 0.00nE-01 ; 0.02-01 : 0.30E-cl : 0.0CCE-1 ; 
------------------4 ------------------------- 4-------------4-------------4-----------------4------ --------- 4 

C1 : 3.12 . 5.7F- 05 ; 5. 235 E : C.CO-1 :i 1.0 0F-0 1 0.002-01 ; .1 E-C1 I 0.00-01 ; 
4 ------------------------- --------------- 4 4---------------------4---------------------4 

P i 3.41Z10 5.907 04 ; 4.66E C2 1.19F C2 c 1.28E -2 ;0.CE-01 ; 0.02E-01 : O.00E-01 
S.----------------------------------------- ----------- ---------- 4---------- +----------4 

ARii ? 2 1.'. ) -7 1.4a5 17 ; A *2 7 04 : 1*7 6 F -i 1*M 04 : .E-I ; 0.0"E-11 ; 0.0cE-01 
-----4 --- ----- 4- -------------- 4----------------------4--------------4----------- ---------- 4 

U1C :i 2.1 C2 1 7.72 03 ; 6.250: 0. 00-01 ; 1.60E 03 0.00E-01 ; 0.00,2-Cl ; 0.002-cl 

------ 4-------------------- ------------------ 4--- ----- ---- +--------------------- ----------- 4 

:1'i 1 77 1.0' 09 ; i.41;E 04 6 0.00E-- ; 1.67E 4 .0E-0 0.0E-C1 I C.00-C1 
..-- 4- ---------- ------------------------------------- +----------+--------------------

!.1/7: ! F.3E -7£ 1.177 09 - 2.72E 07 T 71L C7 :3.01, 07 : 0.00 -07 ; 0.00CE-l : 0.00C-01 : 
------ 4---------- ----------------------- ---------- ----- 4 ---------- ------------ 4 

TZ127 : 4.l1E C6 I ?.CF 07 1 3.72 07 ; 1.23Z C7 9.16= 07 : 1.0E 07 ; 0.00a-C1 : C.0CE-01 1 
---- ---- 4 ----- ----------------------------------- +-------------4-----------4----------------------4 

1 6.61 - ( t4 1 ?.5cr 07 ; 4.34E 07 ; 1.542 C7 ; 1.09E G8 . 1.67E 07 ; C.0fE-Cl : C.0C0-Al ; 

-----------------.-----------..---- 4-------------+----------- -- 4+------------4------------4-------------4 
1 13 : 11 ^9 7 F.9 n . 0 9 .15E 00 2.52 09 ; 2.94E 0 : 8.? 11 : 0.0-E-C1 : 0 .00-01 1 

------------------------------------------ ---- +-----------+-4--------------------4 

? 1 2 .2 0 .PPE 07f) : 2.152 00 2 2.3353 CO ; 2.S9E 00 I 1.09 o Z 0.00-I : C .00-01 

------------------------- 4----------4------------4------ -------------- 4--------------4-----------------------I 1 : 727 04 : 7.361 34 1 2.07E 02 . 7 : .32 7 : 2.01E 07 . 796 07 1 0 -0L : 0.00-01 ; 

---- -4------------------ ------------- +--------------- --------------------------------------

7s; 7. 6E 04 9 . 1 04 1 1.25E 115 2 .17E SE 0 7 .0E-0 1.1 01 0.O0601 .  
---- -------------------- --- ----------------------------------------------------------------

C5134 : 1.26E 1 3.03l 02 * 6.695 10 : 1.25" 11 ; 3.2E I : 0.0C-01 1.31E 10 1 C.007-01 

------------------------------- ---------------- 4----------+----------~-4-----------------------
51i34 :; Z 4 .11 9 I 1- -" , I. 6 76 0 1 ; 3 .7 5E 0Q I 1.1.n- 10 ') 4 .39qE 13; : 0.0 n, - 1 S - .9PE C9 : - 0 " -'11 ; 

CS137 0 .!7. 0O 3.61 'q: .E5:E 10 1-T155 11 3.10Ez 1:- .0-9 1.2-E 10 : .C00cll 

6143 : 9.502 Z5 : 4.53E 15 ; 1.845 07 1 .94E C4 ; 4.380 C3 :.i0E-01 1 .13E (4 1 0.00E-01 
--- ---------------- ---------------- --- ------ - - - --- - -- - -- - - ---- - - - - - - - - - --- - ---- - - - - - - - ----

CE!I I ?.2-4 02 9."5c n5 : 3.132 03 1.915 ?3 - 5.PSE 2 :.E-91 : 600-C1 ; .00E-31 
------------------------------------ +------------4-------------+---------- ---- 4 - --------- +-------

c144 : 9.3c2 C3 ; S.61F Or ; 1.67r 05 6.' t C4 1 2.772 c4 : 0.00E-01 : 0.0E-C1 ; 0.00;-01 : 
--.-- ------ +--------4-----------------------4----------+---------- + ---------------------- 4 

*R V'tat£ Tk UNITS F: ?Is PEP OICRT-Cf/**3 FOR !NHALATION AND TRITIUM, IND IN UNITS OF 
A-k/Y? PER ICO-CI/EC FOR ALL OTHERS 
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TALE 3.3-17 R VALUES FOP THE H.S. ROPINSON STEAM ELECTRIC PLANT* 

PTH!WY = INFAL 
t0*E GROUP FOLILS ADULT 
NUCLIDE T.2CGDY CI-TRACT BONE LTVER YIDNEY THYROID LING SKIN 

---------+ +----------+ -----------+----------+----------+-- -------- 4 ------ 4---------- 4 

F 3 7 1.26E 3 1.26r 03 ; G.CIE-01 : 1.76r 03 ; 1.26E 03 ; 1.26F 03 ; 1.26E C3 ; 1.26F C3 ; 
--------- 4-------------------------------------------4-----------4- ----------- 4---------------------4 

F 32 : 5.00i 04 q.63E 0' ; 1.32 36 ' 7.705 04 ; 0.002-Cl ; 0.00a-01 ; C.O0E-01 : 0.0CE-01 ; 
---------- 4----------- -------------------- +-----4------ ---------- +-------------+----+----------------4 

CO 51 : 9.S99 01 : 3.32[ 0'3 ; C.COE-01 : 0.005-Cl : 2.2SE C : 5.94E 01 : 1.4'E C4 : C.CCE-01 ; 
--------- 4 -------------------- +----------+----------+----- ------+-----------4----+-----------------4 

XN 24 : L.21c 03 : 7.72F 04 ; 0.C00-u1I 2.93 A ; 9.33E 0: 0.00E-01 7 1.41E C6 ; 0.002-01 
------------------------------- 4------------+---------------------------------------**---4 

Fr S9 : .C57, CA : 1.83F 0A, ; 1.17E 04,; 2..77E f94 :0.00E-01.: 0050 1.91E .C6 O .00E-Cl 
--------- +----------+- ------------------------------------------------- 4-----------------------4 

CO 59 ; 2.70 03 7 3.u6E 05 ; C.CE-01 : 1.58F 03 : 3.00E-01 ; 0.00F-01 I S.27L C5 7 C.0C.-01 : 
---------------- - ----------- 4---------------4-----------------4----------- ---------- *---- ----

CC 60 : 1.4: D4' 2.945 05 : 0.00:-C1 1.15F- 4 ; C.E-01 -7 0.00F-01 7 5.96E 06 : C.CCE-01 ; 
------------------------ ----------- ------------------------- 4---------- 4-----------+-------------4 

Zh 65 1 4.6F.- C F 5.34 04 ; 3.i4E 04 1.03' 05 ; 6.89E 04 * 0.00E-01 7 8.63E C5 : G.0o0-01 ; 
------------ 4----------------------------------------+----------+----------4 

Rt 36 5..83 C4 ; 1.66F 04 ; C.C0E-U1 ; 1.35r Z5 ; C.OCE-CG : 0.002-01 : C.00E-C1 * C.7CE-Cl ; 
---------------------- + -------------- 4------------------------ ------------- 4 -+--------- ---------- 4 

S9 : E.71 03 : 3.495 0z ; 3.34E 05 : f.o0r-o1 ; 0.0E-01 : 0.00=-04 1.40- 06 ; 0.005-01 ; 
------------------------------------------------ ---------- +---- ---------------- +-------------4 

SR SC 6. C 6 I 7.1 05 ; S.91E 07 : O.0C-Cl 0.00E-Cl : 0.OC-O1 7 9.592 C6 : C.O0-C1 ; 
----- --------------- 4-----------+-------------------4--------------------4---------------------4 

i 1 4 1.24: C4 ; 3.94J 05 ; 4.62c 05 : 0.00CE-1 ; 0.00E-Cl ; 0.00E-01 :.2.70E 06 : C.0C-C1 ; 
------- 4-+ - +----------+-----------------------4----+------------4-----------+------------------4 

IP : 2? C4 , 1.5V Or : 1.07Z C.1 7- 44! 04 5.41E C4 : 3.005-01 ; 1.77E C6 : 0.CCE-o 3.  
--------- +--- --- + ---------- +------------------ -+-------------- ------ - ------------- 4 

* N 95 4.C -3 1 1.C' 02 5 1.41: 04 7: C AFJ 7.72E 03 0.00E-01 : S.0 C : 1 10S-o1 ; 
------ 4-------------------- ---------- +----------+----------+--------------------4 

PU!j2 ; 6.575 02 7 I.101 05 : 1.51 03 : 0.005-C1 1 5.82E 03 3 0.00E-01 5 5.04E C5 : C.00E-01 I 
----------------------------------------- --------------------------------- 4 

Q.1 9.11U I! ; 6.906 04 7 0.00E-01 ; .1.33E C :.00-01 S.3E 05 ; C.OC-01 
----- --------------- 4 ----------------- -+----------+-------------------------------4 

: 5.C4.- 03 ! ?.01E O ; I.Gc C4 : 9.?9F CA ; 1.97E 04 : 0.00E-01 : 4.63E 06 I 0.00-c1 
4----------------------------------------------------------------+---------------------4 

: !.57- 03 1 1.49r "' : 1.26E 04 ; 5.76E 1,3 7 4.57E 04 : 3.2SF 03 ; 9.51E C5 : C.CCE-c I 
----- 4---------------------4---------------------- 4------------------------4----------------------4 

T529 1. 03 : 3.0.3E nF ; 9.75c 03 ; 4.67E 03 ; 3.65E 04 : 3.44= 03 ; 1.16E 06 ' 0.00E-01 * 
------- ------------ ------------- -------------------------------+----- ------+------------4 

I 1 1 2.C5: C : 6.275 03 : 2.52: 04 2 2.57Z C4 ; b.12E 04 1 1.195 07 C.00t-01 ; C.0CE-01 ; 
--------- -- +---------------------+--4---------------+---------------------------4---------------------4 

I :?2 : 1.16z 03 1 4.04F 02 ; 1.16= 03 ; 3.752 03 5.18E 0 : 1.142 05 0.00-01 7 0.O0F-01 3 
---------4-----------4---------------- ------------ --+------------+-- -------- -4--------+-------------4 

! 133 ; 4.57 C3 : P.-37 3 ; 9.632 03 U 3.48F 04 : 2.58 04 2.155 6 0.00E-01 ; 0.00r-01 ; 
--- ----------------- 4----------+ -- --------------------------------- ---- 4--------------- -4-------- -- -----+-----------4 

1 1-; ; 2.56; 03 : 5.2,4 -3 ; 2.61E 03 : 6.57 03 1 1.11E 04 7 4.475 05 ; 0.00L-C1 ; C.CCE-01 ; 
- --------------------------------------------------------- ------------------------ 4---------- 4 

CS134 ; 7.27: J5 :..043 : 3.72E 05 : 0.47E 05 ; 2.97E 05 7 0.00E-01 7 9.75E 04 ; 0.00E-01 
---------------------------- +---------4----------+ ---- ----- 4---------------------4 

5136 : .iC C5 1.17r 01 ; 3.500 04 : 1.46= 05 2 2.55 04 0.0C-01 ; 1.20E 04 : 0.00E-01 3 
-------- --------------------------------------------------------------------------------------- 4 

C5137 : 4.27:i 05 : e.39r 0) ; 4.7RE 05 : 6.20E C5; 2.22E 05 : 0.OE-01 : 7.51E 04 : C.CC!-01 ; 
------------------------ + --------4---------------------+ ------4---------------------4 

2!14 1 2.061 ? 2.1a2 lz : 3.50E 04 : 4.QU 01 : 1.67[ 01 .OCE-01 : 1.27 E C6 : C.CO-01 ; 
------------------------------- 4-----------+----------+-----------------------------------------4 

CE141 : 1.53: C3 1.206 05 1.99; 04 : 1.35F 04 : 6.Z5E 03 7 0.00E-01 ; 3.61: CS : C.CCF-01 ; 
----------------- ----- +---------- --------------------4 ---- +--------------4 

Cc3 44 1.P4 C,5 : 7.15F 0 ; 3.43 06 ; 1.43E7 06 ; 8.47L 05 : 0.005-01 ; 7.76E C6 : C.CCE-01 : 
--------------------------------+4 ----- 4-----------------4 ---------- 4 

s* VALUEr TN LNITO C OR79/Y PER MICRC-CT/"**3 zCR INHALATION AND TRITIUU, AND TU UNITS OF 
P**2-wPF"/YR 0' MICRO-CI/SEC FOR ALL OTHERS 
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TABLE 3.3-13 '1 VALUES FOR THE H.0. RORINSON STEAM ELECTRIC PLANT* 

;tTFWAY = INI-.3L 
;G- G;CUP EQUALS TEEN 
AUCLIDE T.rCDY CG-TRA0T POhE . LVEr KIDNEY TPYROTD LUNG SKIN 

------------------- ---------------------------------------- +--------------------------------4 

3 1 1.27: 03 T 1.275 0.3 : U.OOE-01 ; 1.277 03 ; 1.27E 03 : 1.27S 03 : 1.27E C3 : 1.277 03 ; 
--------- 4-----------+------------------------------------------------------+-------------4 

P 32 ; 7.1'g C4 * 9.27' 84 : 1.P9E 06 : 1.V9E C5 ; 0.OE-CI ; 0.008-01 ; C.0E-C1 ; C.OCE-01 ; 
--- +-------------- -------------+-------------------4---------------------4---------------------4 

CD 51 ; 1.?53 32 1 3.00c 33 : 0.03E-Cl : 0..-OF1n ; 3.37E 01 ; 7.49E 01 ; 2.0?E (4 ; C.CCE-Cl ; 
-------------------------------- +4--------------------------------------+-- ------- 4------------------ +----------------4 

PN 54 : P.392 03 : 6.67t 24 C.COE-01 : F.10E ,4 ; 1.27E 04 ; 0.00E-01 ; 1.9E C6 ; O.0O-I1 ; 
------------ - --------------------------------- 4---------------------4---------------------4 

FE 59 : 1.43F C4 7 1.78E 05 . 1.59E 04 : 3.697 C4 : C.OCE-CI : 0.CC-O ; 1.53L 06 : C.CCE-c1 ; 
------------------------------------------------------------ 4---------------------4 

CC 53 : 2.773 03 !.515 34 7 C.CE-01 : 2.07F' 3 ; 0.00E-01 0.0n-nl1 1.34E C6 ; .0CE-C1 ; 
0------------4 -------------4----------+----------4 -+----------4------------------------- --- +----------------4 

CO 60 ; 1.Ss C4 : .2.59F 0l5 ; C.005-01 7 1,51. 04 : C.OE-01 : 0.085-81 ; P.71E C6 ; 0.00E-01 ; 
--------------------- + ------------- 4------- -- 4----------------+------------- -4----------------------------4 

'y 65 : 6.23 C4 4.662 04 I 3.85E 04 : .33E C5 : 3.63E 04 0.OCE-01 ; .1.24E C6 I C.005-1 ; 
-- -------- +------------ ----------------------------------- 4 -+----------4---+-------4-----------4 

P5 85 33.z- L4 1.77r P4 : 0.0ME-01 1.905 C5 : 0.0E-01 7 0.0CF-01 ; G.00E-C1 ; 0.GF-01 
--------- 4----------- --------------------- 4- ------------------- ------------------ 4 

I.Z57 C-4 3.71 0. : 4.34E 0 : C.00=-r1 : 0.0OE-01 -; 0.005- :l 2.41E C6 0.00E-01 ; 
---- ------------------------------------------------ 4------------------------------------------4 

SR ;0 : 6.67= 06 : 7.64:= 05 ; I.CSE 0 P 8.00E-01 ;; .00E-01 I 0.OE-01 : 1.65; 07 * 0.002-01 ; 
---------- +------------------+---------4---------------------------------------- -- +-----------------4 

y t1 : 1.7'P 04 :4.03 o5 : 6.61E 05 : 0.;- 1 7 0.00E-31 , 0.OC5-01 7 2.93E C6 * C.0C5-81 ; 
4----------4---------- --- +-------- --- +----------+----------------------4--------+-------------4 

ZF 95 7 3.15" 04 : 1.49" 05 ; 1.15E 05 4.c=E 04 ; 6.73E 04 : 0.OC-"I : 2.60* C6 ; 0.000-81 ; 
--------- 4----------- ------------------------------------------ +-------------- --- 4----+------------4.  

AT 95 ; 5.665 03 ; 9.67c 04 ; 1.85E 04 : 1.037 04 . 9.99E C? ; 0.002-o1 : 7.50E C5 : C.C0E-01 ; 
---------- +--------------- ---------- +----------+------- ---- +---------------------+------------4 

RUll? ; 2.53. 02 : 1.0S 0= ; 2.1-2 33 : .Ce-01 ; 7.42E 03 T :.E-"l : 7.32Z CS : C.COE-01 
----------------- --------------------- ---- -------------------- -+---------------+-------------4 

PUl6 7 1.24' C4 I .5qF nr ; .53E 04 : 0.00-fl1 ; 1.90E 05 : 0.002-01 : 1.61 .7 : 0.CCE-01  
- -- --------------- ---------- ---------- +-------------------+----- --------------+--------------- ------- +-----------4 

AGIUOP ; 7.9l. C? : 2.72r 0 1.33F 04 r4 ; .2.50E 04 ; 0.00-01 0 6.747 C6 : C.CCS-01 ; 
------------ +-----------------+4----------++---------- 4------------------------4 

T727 : 2.1"R 03 : 1 .59: r 1.80 04 F.,55 73 ; 6.53E 0' . 4.32E F3 : 1.35E 06 7 C.005-01 ; 
------------------ --- +------------------------4 ---------- 4---------- --------- +------------4 

1 : 2.24C C3 7 4.04= 0 7 1.39E 04 : 6.r75 C3 ; 5.19E 04 : 4.57= 03 ; 1.975 C6 ; 0.OCE-01 ; 
-------------------------------- +-------------+----------4-----------4---------- ----------- 4 

I 13i ; 2.E43 84 * 6.49 0? ; 3.54E 04 ; 4.9Cc 04 ; B.39E 04 : 1.46E 07 ; C.00:-C1 i C.CC-01 ; 
----------- +------------+ --------------------- +----- ----- +-----------4---------- ----------- 4 

I 132 1.57- 37 : 1.?7 13 ! 1.59E 03 : .375 03 6.91E 03 7 1.51E 05 : 0.D0E-Ci I 0.00E-01 ; 
---------------------------------------------------------------------- 4-----------4 +----------4 

I 133 : 6.21L C: 1.C3 C4 : 1.21E 04 * 2.055 m4 ; 3.59E 04 . 2.92E 06 : 0.00E-C1 : C.CCE-01 : 
--------------------- +- -------------- + -----------------4 +---------------------- ---------- 4-------------4 

l 1 .35 ; 3.493 0? T 6.947 03. : 3.65 03 ; Q.4 3 r ?3 1.49E 04 ; 6.202 05 C.00E-Cl : C.00=-Cl ; 
--------- 4----------- ---------------------------- 4 -------------------- +.---------------------4 

CS134 : 5.4n 05 * 9.75' 03 : 5.022 05 7 1.13- C6 ; 3.75= 05 ; C.005-81 ; 1.46E C5 I 0.0C0-c : 
--------- + - +----------+---------- ------------- ----------------------++---------------------4 

CS136 7 1.27= 05 * 1.r9E 04 ; 5.14; 04 ; 2.933 C5 : 1.10E GF 7 0.005-01 ; 1.77E C4 . C.0CC-1 -3 
------- ------------ ----- ----------+-------------------- ---- +--------------------+------------4 

85137 : 3.11+ 05 ; -3.47E A3 ; 6.69E 05 7 F.477 05 7 3.04E 05 :.882-;1 : 1.21F C5 : q.005-01 I 
--------- 4 ------------- +4-----------------------------4 ---- --- --------------------------- +-----------4 

?5143 * 3.51 03 7 2.2cE n; 7 5.46E 04 7 6.69c 81 ; 2.287 01 : 3.005-01 : 2.03E 06 : 0.CC-01: 
4---- ----- 4 - -------- ----------------- 4------+---------4-----------------+ ---+-----------

C5141 ; 2.36' 33 : 1.26F C5 . 2.84E 04 : 1.252 C4 ; 8.S7E 03 : 0.00E-01 ; 6.13t CS ; C.OCS-O1  
----------------- ----- ----------------------------- +- --------- 4----------4----------+----------4 

Cr144 : 2.623 05 . 05 ; 4.-3E 06 : 2.0'25 36 ; 1.21E 06 * 0.00F-01 ; 1.3?E C7 : 0.00;-01 
-4------------------- ------ ------ ----- --- ---- ------------------ 4 

*R VALUES TN UNTTS c llF'/YR PSR IC':C-CIf*3 FP TINHALATION AND Th!TIU'M, !NC T N LNITS GF 
*42-PRFYYR PCR llOP -CI/E 3OR PLL OTHERS 
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TARLE 3.?-19 R VALUES FOR THF H.E. R0AlNSON STEAM ELECTRIC PLANT* 

PATHWA'Y INHaL 
AGE GrOUP ECLALS CHILD 
NUCLIDE T1'ODY C1-TRACT BONE LTVER KIDNEY TvTROTD LUNG SKTh 

--------- +4----------4 --- +------------+----------+4 -- +-----------+ +--------------4 

H 3 ; 1.12: C3 1.1;2= OJ ; C.COE.-C1 : 1.12F 03 * 1.12E 03 : 1.12F 03 : 1.12F 03 ; 1.12E 03 ; 
---------- +--------------------------------------------4+----------------------4---------------------4 

P 32 ; 9.36E 04 ; 4.21E 04 ; 2.60E 06 * 1.14C Ct : C.CE-Cl ; 0.005-01 : 0.002-Cl : C.0GE-01 : 
- ------------------ ---------------4----------------+----------------+--------------------------------------------4 

cT 51 ; 1.54E 32 : I .08E 8 23 : G.00E-01 : 0.00c-01 Q 2.43E 01 : q.53 01 ; 1.7n n 4 o0c--01 ; 
------------------------------------------------------ 4-----------4----------- ---------- 4 

FN 54 ; 9.5Cc C3 ; 2.29E 04 ; C.COE-01 ; 4.25E 04 ; 1.00E G4 : O.C-01 ; 1.57E C6 C.C-01 ; 
-+----------+--- --------+----------------------------+--------------4----------------4 +-----------4 

FE 59 ; 1.f72 04 : 7.06r 04 : 2.37[ 04 : 3.?4C 4 0.00E-01 : 0.00E-01 1.27E (6 : C.0cc-01 ; 
---------------------------------------4---------+ --------------- ---------------- -------------------------- 4 

C.C 58 ; 3.16 01 : 3.43E 04 : 0.00E-01 : 1.77E n3 ; O.OCE-01 : 0.005-01 ; 1.10E C6 - 0.00E-01 ; 
-------------------------------- 4-------------+--------------4----*---------------------+------4------- ----------4 

CC 60 : 2.262 04 : 9.616 04 ; C.COE-Cl : 1.31t 04 : 0.002-Cl 0.00E-01 ; 7.065 C6 ; C.CCE-C1 
----------------------- 4-----------4------------4- --------4------------4------------4------------4-----------4 

ZN 65 ; 7.C02 -04 1 1.63c 14 ; 4.25E 64 : 1.T3c OS ; 7.13E 04 : 3.00E-01 : 9.94E CS * 0.00-01 ; 
-------------------- ----4 --------------------+-------------------------------- -------- ---- ----------4 

RP 86 : 1.147 n5 ; 7.99F 03 : C.002-01 ; 1.92 : 0.025-01 I 0.CC=-01 : 0.CE-01 I 0.005-01 ; 
-- 4----------+-----4-----------+---------------4-----------------+---------- -------------- ---------- 4 

5"P 39 : 1.72L 04 : 1.677 0' ; 5.99z 05 0.OCE-01 : G.00E-01 * 0.CC:-01 I 2.15E C6 : C.0C-01 : 
--------- - -- +----------+-----------------------------------+------------------------------+--------------4 

ST93 ; 6.432 06 ; 3.43: 05 ; 1.c01 09 1 0.V29-r1 ; 0.3C0E-01 : C.00-01 ; 1.475 C7 : 0.009-01 ; 
------------------- ------------- +---------- ------- 4-----------4------------+----------4 

1 91 2.437 04 : I.S4E nS : S.1?E 05 : 0.007-01 ; 0.00E-Cl : 0.C00-01 : 2.62E C6 ; C.CC-01 ; 
-------- +--------+---+4---------4- ---------- 4--+---------4------------4---------+--------------4 

ZT 95 ; 3.691 64 ; 6.10" 04 : 1.10E 05 ; 4.17E 04 : 5.955 04 1 0.00E-01 ; 2.23c C6 : .C-01 ; 
S--------------------------------------------------------------------4-----------4-----------4 
NO 95 : 6.547 t3 ; 3.69F 04 ; 2.35E 04 9.16F 03 ; 2.51E 03 ! 0.0E-01 : 6.139 (5 : .0-01 

4---------------4--- ------------------------------------- 4----------+--------------- -+----------4 

PUICj ; 1.70 03 4.477 04 , 2.79F 03 1 0.037-01 : 7.02E 03 : 0.0-01 ; 6.61E 65 I 0.00E-01 ; 
---------- ------------------------------------------ 4---------------------- --------------------- 4 

PU106 ; 1.69F 04 ; 4.29F 05 ; 1.36E 05 : 0.00;-01 ; 1.34E C5 ; 0.CCE-01 ; 1.43E (7 : C.CCE-01 ; 
-------- -------------------------------------------- --------------------------------- 4 

AG1i10 ; 9.13: 03 ; 1.0E 05 1.L1E 04 : !.14 4 ; 2.12E G4 : 0.00E-01 ; 5.47E C6 : C.CC-C1 : 
-- 4 ---------- --- +----------- +4---------------------------------------------------4-----------------------4 

71927' ; 3.E1c 03 1 7.13C 04 7 Z.43E 04 : R.537 CJ : 6.3cE 04 : 6.36m 03 : 1.499 06 ; 0.0C-01 ; 
------------------------------------------------------------ 4 +------------ ----------------------- 4 

TE123TM : 3.C4= C3 ; 1.'19 *OS ; 1.S2E 04 ; 6.94r 23 . 5.02E 04 ; 6.32E (3 : 1.76E C6 ; C.OCE-0l ; 
----------------------- +---------------4-------------+--------------------+----------------------4 

i 131 ; 2.77E 04 T 2.A4r 03 ; 4.9S0 04 T L.c0C 34 ; 7.3-E )4 : 1.52F "7 : 6.025-C : 0.600-01 ; 
-------------------------------- +----------+---------------------4-----------4-----------4-----------4 

1 132 : 1.S7: C3 : 3.2C0 03 : 2.11E 03 7 4.06t OJ 6.24E C3 : 1.93E 05 ; G.00E-Cl : 0.00-01 I 
------ -------------- + ---------- ----------------------------------- +---------------------+----------+-----------4 

I 133 : 7.6Ef C3 : 5.47E 03 ; 1.66E 04 1 2.037 04 ; 3.37E 04 ; 3.94F 06 : C.00!-C1 ; C.CC-1-Cl 
--------- +---+ ----------------- +--------- 4----------------------+----------------+----- ------------------- 4 

I 135 ; 4.14: 03 ' 4.43E 03 : 4.91E 03 T E.72F 3 3 1.34E 04 * 7.919 05 n 0.O0-1C : C.00E-01 1 
------- ------------------ --------------- --------------------------------- 4-----------4---------- ----------- 4 

CS134 : 2.24c C5 * 3.P49 0i I 6.50E CS 1.019 C6 ; 3.3CE 05 : 0.0CF-01 ; 1.212 C5 : C.CCF-01 ; 
-------------------- ----- +------4------------- ----------- +----------+-- ---------- 4 ---------- 4-----------4 

C5136 : 1.16? S : 4.17c ? 6.50E 04 ; 1.71F C5 : 9.53E C4 : 0.069-01 ; 1.4SE C4 : C.CC=-01 3 
--------- 4 ------ -- +--------------+-------------+------------------4------------ ----------- 4----------4 

CS137 I 1.217 05 : 3.617 n!3 :.05c 05 ; P.74= 5 ; 2.-2E C5 ' .. 0C-1 : 1.04E C5 I 0.00C1"C * 
- ------ -------------------- +----------+-+---------------------------------------------- --- +----------------4 

t140 : 4.322 03 : !.C2 05 I 7.39; 04 ' 6.476 Cl ; 2.11E CJ I 0.CCF-01 ; 1.74Z C6 : C.CCE-C1 I 
--------- 4--------4----------4-----+---------------------------------4---------- ------------- +----------4----

CF141 . C3 Z 5.65F 04 3 3.92F 04 : 1.5- 14 ; .53E C3 f 0C.5-1 .: 30F.0-01 : 
------- -- -------------- -------------+----------------+ ----------------------------- +-----------4 

C[144 : 3.617 05 : 3.0? 06 : 6.76; 06 : 2.11 76: 1.17i 06 : 0.00c-0I : 1.19E C7 C.CCF-0l ; 
---------- 4--------4--------4--------4--------------+----------------4-----------------4--------------4 ---+----------4 

*R VLUES TN UNITS 0F EPW/Y9 PEO ICRO-CI/Y*3 =C" TNHALLTION AND TRITIUM0, NG TN UNUITS OF 
P**2-yPzw/YP PER =CCRE-CI/SEC =CR ALL OTHERF 
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TA7LF 3.3-20 1 VALUES TOR THE H.B. ROPIQNh STEM ELECTRIC PLANT* 

-P TWWY = INFPL 
ZGE 5POUP ECLtLS IVFANT 
NUCLIOE T.FY -- T-CT LVEOE TiYOD -LUNG. SKTh 

-4----------+--------------------+--------------------+---------- -- +----------4 

H 3 6.462 G : 6.46E 02 : C.CGE-01 : 6.46E C2 : 6.46E 02 : 6.46E 02 : 6.46E C2 : 6.46E 02 ; 
4----------+------------------------------------------------+----------+----------4---- ------- 4-----------4 

P 3? : 7.73- C4 * 1.61c r4 : 2.C3E 06 ; 1.12= 0 0.OE-01 : 0.10-C1 : C.Jf6-C1 0.00E-01 I 
----- -+-----------4----------+----------+------------ ---------- +---------------------+----------4 

CR :. 01 : 3.565 02 : C.COF-Cl : 0.C00-01 : 1.32c 01 ; 5.75r 01 1.2PE 04 : C.CC-01i 
----------- +--- -----------------+---------- ---------------------+---------------------4 

PN 54 C 4.9% 03 7.05F 03 ; C.COE-01 ; 2.53E G4 ; 4.98E 03 : 0.0CE-01 : 9.9! 05 : C.CE-Cl ; 
------- ------------ --------------------------------------------- --------+-----------4 

FO 39 : .462 -13 2.47P 0 M 1.35E 04 2.?52 04 : 0.00E-01 : 0.P0=-01 : 1.31: 06 : C.0C5-0l 
--- -------------- 4-----------------4----------4 +---------------- 4 ------------ 4 

CO r : 1.E2 C 1 1.= 4 .C-C 1.22 C : C.CCE-C] : 0.00E-01 : 7.76E CS : C.CCF-Cl I 
-- --------- 4---+-----------+- -- ------------------ 4----------+-------------4------------+-------------4 

CC 6 : 1.1E 04 ; 3.133 f+ ; 0.002-01 ; 8.01c C3 ; U.00E-02 ; 0.005-01 ; 4.50E C6 ;.C.0-CE-Cl 
-------------------------------------- +---------------------4----+-----------------4 

Z" 6. : 3.11: 04 : r.13S )4 1.93E 04 , 6.?5S 04 3.24E 04 : 0.002-01 : 6.45E C5 : C.CO-o1 : 
---- --------------------------------------------------------- --------- +--------------------+4----------------4 

Ar 5 C . (4 : 3.03! 0. : C.COE-01 ; 1.00r C5 : 0.00E-31 * 0.00-01 ; C*00E-Cl " C.OCC-01 
-------------------------------------------------------------------------- ---------- ---------

SP 1 : 14= Z4 : 6.39' 04 : 3.97E 05 : .0'0-01 ; 0.00-01 : 0.0tF-01 i 2.03E C6 r C.0CE-01 
---4----- -------------- 4- -------------- -------------------- +4--------------------+-------------4 

S 2.* T 1.! i 4.fE 0' 0. -1 ; . : 0 : 0.00-01 ; 1.22E C7 T C.C00-01 I 
-----------+-------+----------------+-------------------------+--------------------

Y 1 : 1.57: C4 7.02F r4; 5.7E C : C.COr-Ci : c.0OC-01 0.00E-01 ; 2.452 C6 C.00E-01 : 
4-------------------------------------------4---------- ---------- 4----------4 +----------4 

Z1 ^5 :2.C? 4 c 2.17E !4 : 1.15E 05 : 7.72 ic ;: 3.1E '4 : ;.005-'1 : 1.75E L6 : C.cCr-ol 
----------- 4 - --------------------- + ------------------- 4------------------ -- +-------------4 

3' 3.77 33 : 1.27t 4 1.57E. 0 4-- 6.42 3 4.71E 03 : 3.CCE-01 : 4.78E 05 ; .00-,l1 
- - ----------- ------------- +----------- 4----------------------- -------- 4----------------------4 

- U1^3 : 6.79- 02 : 1.61c 04 : 2.G1E 03 1 0.C002-1 : 4.24E 03 : 0.OCE-01 ; 5.51E C5 ; C.CCE-01 
-- ------ 4--- -- ---------------- ------------------------------------------------- 4 ---------- 4-----------

'UI C.zi Z4 7 1.64 .15 Z 3.675 04 '.(5-01 ; 1.E C5 : 3.00E-01 : 1.152 C7 : 0.00o-1 
4--4 --------------------------------------------------------------- 4----------- 4-----------4 

11^C : ;.9 03 : 3.3G PL * '.97? 03 ; 7.21 13: 1.09E C4 : n.C0C-01 ; 3.66E C6 : I.CCE-01 
----------------------------------------------------- +-------------4-------- ------ -+-------------4 

T: .C7 03 ..732 04 ; 1.66: C4 ; 6.P9E 03 C 3.75E 04 * 4.665 03 1.31E C6 ; r.OCE-01 
------------------- ----------- +4------------+------- +-------------4------------------------------- -+----------------4 

TI?4 I 2.22: 03 6. r I 1.41 04 : 6.033 23 : 3.17E 04 : 5.47F 03 : 1.6?E 06 : 0.00-01 
--------- 4---------- ----------------------- --- +----- - ------------------- -------- 4--------- -------------

1 131 : 1.562 04 ' 1..)6E 01: 3.79E 04 4..4= 04 : 5. 17E 04 1.4 07 :0.0I- : 0.00E-01 
----------------------- 4------------4------------4--------------------------4------------4---------+4-----------4 

- 132 : 1.26 03 : I.)0r J3 T 1.69 C3 : 3.545 2.94' 02 : 1.69E 5 ; C.rJ-1 : 0.CCl1 
------------------------------------------------- 4---------------4-----------------4-----------------4-----------------4 

1 133 ; 5.FSc 03 * 2.15F 03 : 1.32E 04 1 1.c2= 14 : 2.24E 04 : 3.555 n6 ; o.00-1 : 0.00E-01 ; 
--------- 4----------------------4--------------+ +----------+----------+ ---------- 4---------------4--------4--------4 

I 13, ; 2.772 03 ; 1.P31 0' : 3.26 C3 1 7.c95 03 : 8.46E 03 : 6.q5r 05 ; o.00-C1 ; C.CCF-01 1 
---------------------------------------- +----------+- +-------------------- ---------- +---------

CS-134 ; 7.44 i-4 ; 1.33! 03 : 3.555 5 :;7.2c 5 C: 1.30E C5 : 0."CC-0l : 7.951i C: 0.0C".C 
------------ 4------------+--~---- --------+-------4----------------+------------4-------------4

CS135 ; 0.2 3 04 ; 1.43c (- ; 4.S2 04 : 3.?4F ^5 :.63E C4 : 0.0F-01 : 1.17, L4 * '.00E-01 
-------------4-------+4----------+-4-----------+---------- --- +---------- -4-----------------4* 

C5137 ; 4.54 04 1.3 0% ; 5.4 C5 ; 6.11z 5 ; 1.725 05 ; 0.00E-l ; 7.125 L4 ; C.CC=-01 
------------------------ 4 --- 4---------4-------------4 ------------- 4-----------------4 -------------- 4 

P140 : 2.?12 .3 ??.3 -4 : 5.E 04 : 5.594 ^1 1.34E 21 1 0.OCC-l1 1.59E 06 : C.0GE-Cl 1 
----------- 4-------4----------+4--------------4--- ------------------ 4 

CE141 :1.Sl9 0' I 2.15F 24 ; 2.7'y u4 ; 1.66E 04 ; 5.24E C3 : 0.00E-01 ; 5. 1 6E Cs ; C.CCt-01 i 
----------------+---- -------------------------------------------------------------------------- 4 

C E144 1. 75 Ob 1 1. 43 S 5 : ? ;L. 19E 0 6 : 1. -- 1E _7 : 5.-37T5 0 5 : 0 . 00 c- )1 ; 9 . 33E 0 C6 : CCGc -0 1 

R V LUES I N u. 'T/ FR V1IP7O-CI **? G T LTlIO AND TRITIUM, ANC TN UNITS OF 
Mss:.*-.RE/YR PR MIC1C-CT/SFO FOR tLL OTHERS 
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4.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

Table 4.0-1 contains the sample point description, sampling and collection frequency, 

analysis, and analysis frequency for various exposure pathways in the vicinity of the 

HBR for the radiological monitoring program. Figures 4.0-la and 4.0-lb show the 

location of 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 monitoring 

program has been altered to reflect this change. However, the X/Q, depleted X/Q, and 

D/Q values associated with this location have been retained for future reference.  
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4 

TABLE 4.0-1 

H.B. ROBINSON RADIOL GIC t L NVIRONMENTAL MONITORING PROGRAM 

Exposure Pathway Sample Sample Point Descrip'ca, Sampling and Analysis (a) 
and/or Sample Point Distance and Directio, Collection Frequency Frequency Analysis 

(b) 1. Airborne 1 Florer ze, S.C. (Control Station) 
Particulates and 26 mi SE 
Radioiodine 

2 Visitor's Center 
0.2 mi. SW 

(c) 
3 Microwave .Tower Continuous Operating Weekly Gross Beta, 

0.7 ml. N Sampler with sample 1-131 
collection at least Gamma Scan 
weekly 

4 Dam (West End) 
0.4 mi. E 

5 East Shore of Lake 
across from Plant Intke 
0.9 mi. ENE 

(b) 2. Direct .1 Florence, S.C. (Control Station) 
Radiation 26 mi. SE 

2 Visitor's Center 
. 0.2 mi. SW 

3 Microwave Tower Continuous mea- Monthly Gamma Dose 
0.7 rri.. E surement with read 

out at least once 
per month 
(TLD's)



Ti ILE 4.0-1 (Continued) 

H.B. R( BINSON RADILOGI :Al ENVIRONMENTAL MONITORING PROGRAM 

Exposure Pathway Sample SamAle Point Descriptior, Sampling and Analysis (a) and/or Sample Point Dis ance and Direction Collection Frequency Frequency Analysis 

2. Direct 4 Dam (West End) 
Radiation 0.4 ml. E 
(cont.) 

5 East Shore of Lake 
across from Plant Intake 
0.9 mi. ENE 

3. Waterborne 6 Black Creek at Road 1623 Composite sample Monthly Gamma Scan, 
a. Surface Water 0.6 mi. ESE (Indicator) sample collectie at H-3 

least monthly 

(b) 7 Black Creek at U.S. #1 
7.2 mi. NNW (Control) 

b. Ground Water 6 Artesian Well @ Stat.n-6 Grab Sample Monthly Gamma Scan, 
0.6 mi. ESE .H-3 

8 Unit-I well near site entrance 

9 Well located on w:st. side of 
Unit 2 

(e) c. Drinking Not required 
Water 

d. Shoreline 10 East Shore of Lake, Easterland's Semi-Annually Semi-Annually Gamma Scan 
Sediment Boat Landing 

0.76 mi. NNE



' fBLli 4.0-1 (Continued) 

H.B. R)81NSON RADI O1.0 ;CAL ENVIRONMENTAL MONITORING PROGRAM 

Exposure Pathway Sample Sample Point Descr'ptio-, Sampling and Analysis (a) and/or Sample Point Distance and Direct.on Collection Frequency Frequency Analysis 

4. Ingestion 

a. Milk 11 Finl.s Farm (Contrl Station)(b At least bi-weekly Each Sample Gamma Scan, 
8.4 mi. SE when animals are on 1-131 

pasture; at least 
12 John Doe's Farm 

4.2 mi. E monthly at other times 

b. Fish 13 Site varies within Lake Robinson Semi-Annual Each Sample Gamma Scan 
on Edible 
Portions 

14 Beaverda()Millpond (Control 
Station) 
1.8 mi. WSW 

c. Food Products 15 One location within 3 miles of site Annual at Harvest Each Sample Gamma Scan, 
leafy vegetables in the sector with the highest de- Time 1-131 

position rate based cn the latest 
information or historical data.  
(Location may vary) 

16 One location greater than 5 miles 
from plant site with the least M position rate (Control Station) 

Ta-Tiie LLD for each analysis is specified in Ta:le 4.1-3 of the Radiological Effluent Technical Specification 
for H.1. Robinson Unit No. 2.  

(b) Control Stations are stations presumed to be outside the influence of plant effluents.  
(c) Particulate samples will be analyzed for gross beta radioactivity ? 24 hours following filter change.  

Perform gamma scan on each sample when press beta activity is > 10 times the mean of control station.  
(d) Composite samples shall be c >Jlected by collecting an aliquot at intervals not exceeding 2 hours.  
(e) Collection of drinking water samples are not reouired since there are no known reservoirs on Black Creek used for drinking purposes.
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Station Symbol Sample Type 
Number Symbol AC Air Cartridge 

2 AP,AC,TL AP Air Particulste 
3 AP,AC,TL TL TLD 

4 AP,AC,TL SW Surface Water 

5 AP,AC,TL CW Groundwater 
6 SW,GW SS Shoreline Sediment 

8 CW FH1 Fish 

z9 FC Food Crop 
10 SS 
13 EU 
15 F 

ad s-1639 

Bridge 
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H.B. Robinson Unit No.
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Visitor's Center 

Plant Discharge Canal for Units1 2 

Bridge at North End of Lake 

FIGURE t.0 -T .  
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ENVIRONMENTAL SAMPLING POINTS 
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APPENDIX A 

METEOROLOGICAL DISPERSION FACTOR COMPUTATIONS 

Carolina Power & Light Company (CP&L) engaged the services of Dames & Moore to 

assess the transport and dispersion of the effluent in the atmosphere as outlined in 

Preparation of Radiological Effluent Technical Specifications for Nuclear Power 

Plants, NUREG-0133 (USNRC, 1978). The methodology for this assessment was based 

on guidelines presented in Regulatory Guide (RG) 1.111, Revision (USNRC, 1977). The 

results of the assessment were to provide the relative depositions flux and relative 

concentrations (undepleted and depleted) based on numerical models acceptable for 

use in Appendix I evaluations.  

Regulatory Guide 1.111 presented three acceptable diffusion models for use in 

estimating deposition flux and concentrations. These were: (1) particle-in-cell model 

(a variable trajectory model based on the gradient-transport theory), (2) puff

advection model (a variable trajectory model based on the statistical approach to 

diffusion), and (3) the constant mean wind direction model referred to here as the 

straight-line trajectory Gaussian diffusion model (the most widely used model based on 

a statistical approach). It was resolved that for operational efficiency, the straight

line described in XOQDOQ Program for the Meteorological Evaluation of Routine 

Effluent Releases at Nuclear Power Stations (Draft), NUREG-0324 (USNRC, 

September 1977) would be used for generating the required analyses of Appendx I. To 

provide a more realistic accounting of the variability of wind around the plant site, 

terrain/recirculation correction factors (TCF) were to be determined from a combined 

puff-advection/straight-line scheme for a one-year meteorological data base.  

Dames & Moore was provided a one-year record of meteorological data from the on

site meteorological program at the H. B. Robinson Steam Electric Plant. This data 

consisted of all collected parameters at both the 11.03-meter and 62.39-meter tower 

levels for the year 1977. The description of the model used and the results of the 

computations are presented in the Reference. The following tables from the 

Reference provide the basis for the meteorological dilution factor development of the 

Technical Specifications for Appendix I and were the source of X/O and D/Q values 
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used to show compliance with 10 CFR 20 and 10 CFR 50 for noble gases and 

radiolodines and particulates.  

Tables A-1 through A-6 Relative undepleted concentration, relative 

depleted concentration and relative deposi

tion flux estimates for ground level releases 

for both standard distances and special loca

tions for long-term releases.  

Tables A-7 throuh A-9 Relative undepleted concentration, relative 

depleted concentration and relative deposi

tion flux.estimates for ground level releases 

for special locations for short-term releases.  

TheX/Q and D/Q values which are used in Appendix B for showing compliance with 10 

CFR 20 and 10 CFR 50 when the HBR plant vent has been modified such that it 

qualifies as a mixed mode release were based upon the following tables: 

Tables A-10 through A-15 Relative undepleted concentration, relative 

depleted concentration and relative deposi

tion flux estimates for elevated release for 

both standard distances and special locations 

for long-term releases.  

Tables A-16 through A-18 Relative undepleted concentration, relative 

depleted concentration, and relative deposi

tion 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.  
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Future Operational Comoutations 

The NRC "XOQDOQ" program (Revision 1) was obtained and installed on the CP&L 

computer system. In general, it is concluded that the straight-line model is as 

reasonable a projection of concentrations as the puff-advection model. By inclusion of 

the terrain correction factors developed by a combination of the puff

advection/straight-line scheme with the results of the XOQDOQ program, ready 

evaluation of on-site meteorological data may be made.  

For routine meteorological dispersion evaluation, at the end of the year the XOQDOQ 

program will be run with the appropriate physical plant data, appropriate meteoro

logical information for the year for the standard distances and special locations of 

interest without a terrain/recirculation factor. The resulting computations will have 

applied the TCF's specific to the HBR site to produce a final atmospheric diffusion 

estimate for the site. The input to XOQDOQ 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 Radiological Effluent Technical 

Specifications: Gaseous Effluent Dilution Factors, Prepared for Carolina Power 

& Light Company, Robinson Facility, Dames & Moore, January 18, 1979.  
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Table A-1.  
X/Q Values For Long Term Ground Level Releases At Special Locations (sec/m 3)* 

CA If)I.I A 111Wli AID 1I.6
1
1

1  COMIIPAly - 00iffi of4 

RFI.( A'.L TYPEI S AtilIIAI.  
PF LE A E MOMI) : Go ill 1. Vt I 
VAlIAlit-t I I L.Ai vIf COwlCFtIPiATIOt (SEC./CtlhIC 1E F.111) 
CALCIIt A l lilts POINIS: PI C IAI.  

hiOIIL: STRA 1I .lIN IAIIIIXOI)91) 
APPI*' ICATI04 (If TI F INAIN COIIlt.CT ION FACTOfISt YES 
11)t111Fitf OF 11%lbiUVAI (1Ofl t i11) 1 

AFFfCIFI) S1ll 
,1LC IOIt IIOiJll)AlY iE Ar DA lIlY RES ILNT, GARDEN 

r-t(E 6 1.f-f6 4. 1.E-06 0. 6.26E-t6 5.56E-06 

14E 1.04e-06 ?.6F-i6 2. 13E-06 # 2.44r-06 2o1:lE-06 

FtIE 4.4 1 L- 06 o.4.AF-07 0. 4. 1E-06 7.36E-07 

E 6.39L-06 ).U2?-07 1.44E-07 3.5IE- .Oh 3.68E-07 

ESE I.2 0 I1. ItIE -0l (1 T.90E-06 7;90E-06 

. 3. ?OIL -0 n1. 0. 3.27E-o5 3.27E-05 
S1 0.(1181-05 0. 0. 6.01E-05 6.01E-05 

S1.?9F-0i '. 2e-0I U. 2.78E-05 1.65E-05 

59! 2.10-F nhiI-U1 0. 2.04t.-05 807E-06 

SW fl.JIf.-06 2.61L-f7 2.14E-07** 6.90E-06 5'3tlE-06 

wr, w 3.197F-u' 1.fF-07 0. 3.22E-06 1.83E-06 

w 2. I lf-06 3 I.'IF-fl 0. I .3(E-06. I JOE-06 

WOW 1.F-f6 5. li2E-lt 0. 1.03E-06 6.06E-07 

7.Wt-0 b.h-01 0. 1.39E-07 71639E-07 

W 1.311-0 4.1ilE-07 0. 4.42E-07 3.02E-07 

ri 1.49.-n6 6.401 0-o1 0. 6.67E-07- 6.67E-07 

A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED 
A MILK GOAT IS LOCATED HERE.  

# See Section 4.



Table A-2 
Depleted X/Q Values For Long Term Ground Level Releases At Special Locations (sec/m3) 

CA'('l. ItNA POWEf AIO I ]6111 CO( M'ANY - I'f 1iSiti 
-FI 11. t', I YR' : AtJI JAL 

1i1 1 ASE 1i1I1 : 6010111) f IVIA.  
Vt0?1Alit.F I 11l. A lIvi, fit Il. f Ia) I I lCFIITOA ItIN ISEC./C0lliIC Mt RL141 

(CA(.CII Al1 00I POINfIS: SP'CIAI 
IlPtllt t STRnl 1l .111. I AItjFII)) 

A'I'L ICA TION Of TF414AIN COI)IICT ION FAC101SI YES 
fis; illi'l OF OIptslfVAT101IS: A r11 

AFFECILO) S11ll 
SECT Ot 40ii)AOY 1-IF AT DA iHY RES I DENT GARDEN 

IIlt 5i *F.-i-l6 J.3(IE-06 0. S.25E-06 4.77E-06 

tic 2..15F-06 2i.?IE-06 I19E-o# 2.09E-06 1s79E-06 

1.1it I.9Y0-Oi, 3..F-W7 0 . 3 72E-06 5.93E-07 

E 5. 79F -01, ?. .*?*E-07 1.0131 -07 3. 12E-Oh 2.fiE-07 

FSF I.-I-fS 9.11E-7 U. 7.IIE-06 7.IlE-06 

SF J.ow-ns 0. 0. 3.0E-05 3.05E-05 

15;f 1. 46-a 0 . U. S. 61 E-05 5.61 E-05 

3.1t.-415 3.4.?E-01 0. 2461E-05 1.53E-05 

slwI I it-05 4.5%F-07 0. . .6-5 7.35E-06 

w H.23F-06 2. 14F-07 .44E-07"* 6.44E-06 4.i8IE-06 

wcW 3.61IF-06 is.I.2E-0 0. 2.94E-06 I.68E-06 

w~ 1 .41q.-0,6 2.961'-On 0. 1I.26E-Dth 1.026E -06 

wilw 1.4 i-no 4.u E-Oil 0. 9.?6L-07 5.4?E-07 

4w 1. . 7t1E-0 7 4.1 % -07 0.6.31E-07 6 .31EC- 07 

011 1. O -06 3 1H( -(17 II. 3.40L-07 2 s 98E-0 7 

I .?'.-oh S. I IF-n0 0. 5.21E-07 i.s24E-07 

A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED 
A MILK GOAT IS LOCATED HERE.  

# See Section 4.



Table A-3 
D/Q Values For Long Term Ground Level Releases At Special Locations (nf-2) 

CAI?0L I A POwEII Alt L I (JIT a .0l C r Ally - 10n111 ei 
1f FI*1 A't. T yPl All lJAI.  

141,.f AstE tl ikfl I Y6140tlfill 1.1 VC(.  
VAIIlAIILL: * I- I.A r IVE If ISI I 1011 PATE (MMEH**-1 
CAl.J)LATIO Olms: l'115 SPECIA.  

M(0)1-1 Sr AIGIII LIN1 (ArtI*xOal 
APPI.ICA 11)11 III TE.PitAlti ()ItIMCit11 FAC lONSI YES 

1It)J i N i f OII!,EIVAl l rs: 1f 1111.1 

AFFECT(.1) %ITF 
SECTOR IIItii)AllY M. Af DAIRY FiESIDE14r GARuEN 

IFf 9.850F-0 5.61E -09 0. 9.09E-09 1.74E-09 

ff .51v-09 6..(I-09 3.70L-09 # 4.42L-09 3.70E-09 

E1iT 8.06F.06-09 6.90E.-10 0. 7.59E-09 I .05E-09 

I I.?4f-1) 4. 13t-10 1.30F-l0 6.43E-09 5..111-10 

ESE 1.71E-on 1.46E-1)9 0. 1.20E108 1.20E-08 

SL 4.23E-08 0. o. 4.14E-08 41,14E-08 

SSE 11.001-011 0. U. 6.1)E-00 6.21E-O 

r 4..19F-0 4.17I-10 0. 3.82E-08 2.33E-08 

SW S.1)?LE-nl I.1111F-09 0. 6.12L-00 2.331-00 

SW ?.not -OM 6.16f-10 S.ITL-10** 2.15E-08 1.6SE-081 

wSw I .9t -OIl 4. "f-lo 0. I1.54E-08 0.04E-09 

W 11.1)41-00 1.00-10 0. 5.75E-09 5.7513-09 
WOW l 1.It-10 -, 5.0tW-09 2.97E-09 

ow 7.414 -09 1.145I<-1'I. 0. 2.16E-09 2.16E-09 

.110 .4E-09 7.41F-it1 0. 6.n3E-o 5.73E-10 

Il I. 1L-00 6 1.f.- l) U. 6.67E-10 6.67E-10 

* A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED 
A MILK GOAT IS LOCATED HERE.  

/ See Section 4.



Table A-4 
X/Q Values For Long Term Ground Level Releases At Standard Distances (sec/m3) 

CAPOLINA P'N14 1 Alil 1-IGI1 COMPANY - P1)011 IdlSON 
F I[F- Aq 'F_ I I AtIlAL 
II L F A',E 0 1)1 . * I40if4FI LL VIL 
vr,?lAlitt: Pi I Al lV. COICIITPAI 04 (St.C./ClIlC 14LETE I 

CAlCLAli 01 POINFIS: 'IF AII1 
hIM ifLJI 5111Alblit L114, (A1VIxlyll9) 

APPI ICAT 10.14 Of IEOtAIN ColiftCI ION FACTOISt YIS 
Hignii.1i or Ot'HIVAl loot : ;13 

fIA1,F )cISTANCF IN MIlLS / KILOML TIS 

At 11) Di SI (il 
SECT I ISI .25 .15 1.75 1.75 2.25 2.75 3.25 3.75 4.25 4.75 

141 .40 1.?1 2.01 ?.I2 3.62 4.42 5.23 6.03 6.84 7.64 

1rfF 0. fuAi.-'i .SE-05 6.41-06 3.5F-06 2.1E-06 1.7E-06 ItlE-06 8.0E-07 5.5E-07 3.7E-07 

I1f 0. ].9F-05 4.6F-0 2.01-06 1 .I-06 6.9L-Uf 4.6E-07 3.5E-07 2.E-0 2.2E-07 1.7E-07 

f NV 0. 3.21-05 5.2t-06 1 iE-n6 9. TE-07 S. 3-Il 3.1E-07 2.6-07 2. 1E-0 7 1 -07 1.5E-07 

F 0. ?.A-05 4.SF-06 1.61-06 1.3t-01 6.7k-07 3.3t-07 2.7F-07 1.9E-07 1.31-07 9.5E-08 

1SF 0. 3.61-05 5.4V-0)6 ?.3F.-06 1.11.-06 9.2f-01 6.2101 S.1E-07 3.6E-07 2.7E-07 1.9E-07 

1. . '.0E-05 5.4-06 ?.6f-00 1.11.-06 0.5f-07 4.80-07 3.6E-01 2.IE-07 1.9E-07 1.6E-07 

S,1 0, t?1:-05 1 .,1 -05 5.01-06 2.61-06 1 .5-06 9.2E-07 6.5E-01 5.5E-074.SE-01 4.0E-07 

S o. 1.61.-O5 4.'F-06 1.7t1-06 L.IE-07 'e.2E-o) 3.3E-07 2.6E-07 2.1E-07 I . E-07 1.4'-07 

'2w 0. 2.51 -o5 4.6F-) 0 1 .9F-n6 1.9W- .1 5.f5-o 1 3,0C-07 2. 1E-07 1.6E-07 1.2E-07 9.0E-00 

Sw 0. 1.5t-0 r 2.1-06 0.11-07 1.71.-07 2.3L-07 .1t,-07 1.2E-07 8.8E-08 7.IE-08 5.9E-08 

WSW 0. 6.5.-lub 1.0F -06 .1. 1-o 2.00-07 1.10i-01 1.01-01 6.9E-00 5.8E-00 4.8L-00 3.7E-08 

w 0. 6.5L-n6 '1.11 -01 3.2F-n? 1.71-Il) 1 1 IF-0 t1 1.HL-nit 6.7L-u11 4.3H-011 3.0E-00 2.4 0 

wrld 0. 6.1V-06 1.010 -07 1. -01 1 .I11-0 1.11107 '..E-0ll 1.1-011 5.1.C-01 4.0E-011 3.0 -000 

rw fl. 11-05 .16-fsh 1.'*F-01 4. .21-0! 2.*E1-l 1.3-07 .H.01-O 6. 11-08 5.21C-00 4.'E-08 

11114 0. 2.01 -05 1.A:-06 1.1-06 1 .4 -li6 9.o*i-0 I .2E-01 2.7E-01 1.1t-0 I I .2E-01 9.2E-08 

14 . A -. 2 0.-o It.11F.-06 1.31-06 1 . 6C-06 1.0 -o-06 1.1-07 4.9E-07 3. 11-07 2.9F-01 2.4L-07 

Iif111114 OF VAt. III 0H fi'R vAT It'4'; = 7 11.  
ftiM FP O i ll' 11 VAL II) 1l1 ;1i1VA I 1)IS = S 

fl "n i t V OtI t wn ... T I 19. . E ,



Table A-5 
Depleted X/Q Values For Long Term Ground Level Releases At Standard Distances (sec/m 3 

Cf. It )LIA I 'II t Afl) II) T CIMIGANY - CillI1 NS0N1 
141 ( . A, I Y :I AIfIIAL 
I LFA ( M0101 : if fi) L VI.L 
VAQIA LE 41 : I Ali f IVI IP:PII COf ICEIMiE AT ION ErC./CtilC IICTEII 

C A[.CIII1,A) 1 O 10 O 11 SIS! , SI AImidII) 

110141. 1 SIPIAIGIll L Ill(. (AtWIAPO ) 
AI*PI I fAT IOIJ III - 1ithi r Cf)11ILfT IOJ VACTo14S: YrS 
f1i0111l.11 (if fi't I(JVArIwlitl : tif0 I 

ItASI 1)1MIIMICfi MIIILES / KitOM(ETES 

AF IfD 1) I 14 
SECT 1iisr .2 .% 1.7 1.19 2.2-" 2.75 3.25 3.75 4.25 4.75 

I .40 1.l .01 2.H2 3.62 4.42 5.23 6.03 6.114 7.64 

fifIE 0 .1 .3fI-f15 1 1f-OS5 .4F-06 1.00-06t 2'.0E-06 1.3E-06 8. 3E-07 6.2E-07 4.1E-07 2.7E-07 

1W 0. 3. i6 -0% ' 4. 11- -06 1 . 71- -06 '.?t-t1 5.6L-01 1.6L-07 2.IE-07 2.1L-07 1.6E-07 1.3E-07 

Frji 0. 1.IE-OS 4 .6F-09, 1.SF-f06 A.1 -011 4.1E-01 3.0-07 2.0E-07 i.6E-01 I.3E-U .lE-07 

L 0. 2. 7-05 4 .IF-0)0 1 .I-06 6.9F-01 S.OE-01 2.11-07 2.1E-07 1.4E-07 9.4E-08 7.2E-08 

F F I). 1.4f:-OS 4.91-06 2.0.-06 1.If-116 7.41L-07 5.01-07 'e.0E-07 2.9E-Of 2.IE-07 I.SE-07 

SF 0. 1.111-15 4.'IF-06 .?n-0nt 1 .1E-116 1.0O-ilI 3.L -07 2.11E-01 1.IE-07 1.4E-07 1.2E-07 

S SF. 7.$L-05 1.1F- S .. 41-06 2.21-)6 I.'-06 1.6E-01 4.-01 4.3E-07 3.JE-07 2.9E-07 

S f. .s -05 :1.91F.-06 .4F06 .0 -07 3.5E-07 .6E-07 2.0E-01 1.6E-07 1.3-07 I 11E-07 

SS4 0. ,'.1t-0; 4.1F-06 1 .61.-ib 6.1-)1 1.f -01 2.4E-07 1.7E-07 1.2E-01 8.9E-08 6.9E-08 

S 0. I.F-OS I.9F-06 1.1-01 .1E-ill 1.9-UI I.2-07 9.8E-1 6.7E-01 5.0E-08 4.3E-00 

WSW 0. #../E-of. 9.?U-of 1.F-Il7 1 . 71-071 1 . M-01 f1.0-011 5.4E-0A 4.4E-OL 3.6E-08 2.7L-08 

w 0.. t..-fh 7.5F-01 c.111-f I 1.1 -07 1 .1E-07 6.HE-0tl ?.E-00 3.31-0 2.3E-08 1.0U-08 

wti ) 0. b.ISE-o, .1 -07 ?.6F-01 1 .'i -01 1 1 -ol1 7.6L -oft 5.5t-fid 4.2 -00 3.0E-00 2.2E-08 

ftu 0. 1.1t-nS Is F"-I(6t).Ibf -17 .1 .1 -01 2.01-07 1.0E-07 6.11-00 b0OE-0O 4.0-08 3.3E-08 

11iw f. *.90-05 ). IF-u 1 . F -06 . I -06 ?.O 1f-07 4.2t-07 2.0E-01 1. 3-07 H.8E-UU 7. IE-08 

11 0. .. 9U-05 1 .>f-n1 2.nIF-(16 I .,F -0' H. I1-0I 1.0o 3.0l-07 2.9E-07 2.2E-07 I 1E-07 

Illittillit OF VALII) fit UVAI I ONS 1103 
li 11li-f14i OF IivAL .1 I fI n ilvAT I 01S L I 
NIlif 14 OF C At MiL 1, twrit L FVF.L = 9 
NIJPIM It (OF CAI.ftS Iliff 1I? I. EVI, L = I



Table A-6 
D/O Values For Long Term Ground Level Rleases At Standard Distances (m-2) 

CAIItL I N A PO I tll ANI) NO (st11 CO21'ArJY - 14OU I 1SOI14 
P (. AS I YPIC AtIIIlAl.  
Hit.EASE A .l 1 1 l NoIDl) . LEVEI 
VAP I AIILI- I IIL AT I 1)E'POSI T IOf IN ATUI oMET HRn*-2) 

CAL CIt.AT ION U 241 S : S IAf1oAII) 
110I)EL : STI ItAf[illT L .1tI (AlM o0 91 
AP PL- ICA I I 0il Of IIitA 114 CIIntPECT ION FACT011t YES 
ftas IIt.1 OF Of0Sil VA II S: 5 '1103 

ISASF DISTANCE IN1- Mit.S / KI ittLIiUS 

AF TI) IV '.12,ts 
SCI D1ST .25 .7S 1 .5 1.7s 2.25 2.75 3.25 3.75 4.25 4.75 

mI .40 1.21 ?.it ?.? 1.62 4.42 5.23 6.03 6.14 1.64 

I0JE 0. 1.31-07 2.4F -0Il 9.31-09 4.0 M-09 3.01-09 2.0E-09 1.2E-09 8.2E-10 5.4E-10 3.4E-10 

fif. 0. 7.1-08 4.9W- 09 I.4E-09 I . F.-09 1.0E-09 6.5E-10 4.6E-10 3.4E-10 2.6E-10 2.0E-10 

I.111 0. LSL-no 9.61-09 J. IF-09 1 .51-09 1.9E-10 5.11-10 .1.3-10 2.6E-10 1.9E-10 1.6E-10 

E 0. 5.11-Oi0 1 H.7F-09 2.7R-09 1.'1.-o19 9.41-10 4.7E-10 3.6E-10 2.4E-10 1.5E-10 1.IE-10 

F f2. 5.0-0O1 1.21-09 1.?F-09 1 .61-04 I.1I-09 6.9L-10 5.1t-10 3.6E-10 2.SE-10 I .1E-t10 

SE 0. 4.UE-OIs 7.0F-09 .1.1f-09 t.t1 -09 U1.6 -10 4.5f-10 31.11-10 I..8E-10 1.5E-10 1.2E-10 

SE 0. 24.2E-f I 1It-011 5.2E-09 2.6F-09 1 .1:-09 1.7-10 4.9E-10 3.9E-10 3.0E-10 2.SE-10 

S 0. 4.1H1-021 6.1L-09 2.2-0) 1 .21-09 4.E11-10 3.5E-l1 2.6E-10 1.VE-10 1.6E-10 1.2E-10 

%SW 0. 7.?F-0oH 1 .4F-011 S.IF-09 2.-1-09 1.It.-09 6.fit-10 4.SE-10 3.2E-10 2.3E-10 1. E-10 

SW D. 4.2.-0M 6.5E-2,9 2.1F-09 1.01.-09 5.E-10 3.7E-10 2..10-10 1.E-10 1.4E-10 I.E-10 

WS4 0. 1.OLf-01 4.9F-09 1 .If- '# 8 .5-t 6.1-10 J.BE -10 2.5E-10 1.9E-10 1.6E-10 1.2E-10 

w 0. .- 011 1 .4E-109 1.?f-09 6.1l-10 4..'E-10 2.7E-10 2.0-10 1.3E- 10 O.b-11 6.7L-11 

unId 0. -0M 3. 91- 09 1 .14-09 1.4-Is '.E-1n J.11-t1 2.6E-10 2.0 E-10 1.4E-10 1.0E-10 

f1w 0. 3.41' -011 S.,i-09 2.2 F -09 .2-09 6.11-10 3.2L-10 1. F.-10 1.SE-10 I . IE-10 9.01-1 I 

$r1 0. ".11 -0ft 7.10 -09 3.61- ' 2.51-Wi9 1.24-2)9 1o---90 3.91-10 2.4E-10- 1.5E-10 1.2C-10 

if 0. 6.7f-o01 1.1I-011 .- 119 2.0F-09 1.If-09 1.4E-1) 4.7h.-10 3.J-1) 2.5E-10 2.0E-10 

fIfI'ME1 O VAIill 011 tifVATN IO S = 7)1 
t I i t. It Of I VALII) 11 0i11V INA * = 0I 

111 1111 ' 1 W1 (Al M', OWl It 1. 1 VII =lit 
1, ilil fA. 1 M (.Al 1,1, 1II'm I I ( I VII I=



Table A-7, 
X/Q Value For Short Term Ground Level Releases At Special Locations (sec/m3) * 

CAROLINA POWER AND LIGHT COMPANY 
RELEASE TYPEI PURGE 
RELEASE MODE1 GROUND LEVEL 
VARIAVLEI RELATIVE CONCENTRATION ISEC,/CUBIC HEIERI 
CALCULAIION POINTSI SPECIAL 

(IOELI PURGE IACNPURG21 
APPLICATION OF TERRAIN CORRECTION FACTORSI NO.  
tiUmIER OF OSERVATIONSI 8703 
PunGE TImEI 100 HOURS 

AFFECTED SITE 
SECTOR 0OUNDARY HEAT DAIRY RESIDENT GAROEN 

NNE 7.20E-06 5.OOE-06 0. 6.BDE-06 6.20E-06 

NE S.3OE-06 4.60E-06 4.OOE-06 / 4.40E-06 4.OOE-06 

ENE 6.90E-06 .SOE-06 0. 6b70E-06 ).90E-06 
c E 1.00E-05 1.1OE-06 6.40E-07 6.20E-06 1.20E-06 

ESE 1.SOE-05 2.60E-06 0. loloE-05 1.IOE-05 

SE 3.40E-05 0. 0. . 3.30E-0 3.30E-05 

SSE 5oE-05 0. 0. 4.10E-05 4.10E-05 

S 3.0OE-0S 1.20E-06 0. 2.60E-05 1.80E-05 

SSW 2.10E-0S' 1.30E-06 0. 2.OOE-05 9.80E-06 

Sw I.IOE-05 '.80E-07 6.70E-07" 9.lOE-06 7.?OE-06 

WSW 8.00E-06 S.50E-07 0. 690E-06 4.20E-06 

w 5.50E-06 3.OOE-07 0. 4.20E-06 4.20E-06 

wNw S.30E-06 ..190E-07 0. 3.70E-06 2.50E-06 

NW 2.30E-06 1.70E-06 0. 2.20E-06 2.20E-06 

NNW 2.40E-06 I.o20E-06 0. 1.?OE-06 1.10E-06 

H 2.70E-06 1.50E-06 0. 1.50E-06 1.50E-06 

* A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED 
* A MILK GOAT IS LOCATED HERE.



Table A-8' 
Depleted X/Q Values For Short Term Ground Level Releases At Special Locations (sec/m 3 ) 

CAROLINA POWER AND LIGHT COMPANY 
RELEASE TYPE: PURGE 
RELEASE MODE: GROUND LEVEL 
VARIABLE: RELATIVE DEPLETED CONCENTRATION (SEC./CUBIC METER) 
CALCULATION POINTS: SPECIAL 
MODEL: PURG .(ACNPURG2) 
APPLICATION OF TERRAIN CORRECTION FACTORS: NO 
NUMBER OF OBSERVATIONS: 8703 
PURGE TIME1 100 HOURS 

AFFECTED SITE 
SECTOR BOUNDARY MEAT. DAIRY RESIDENT GARDEN 

NNE 6.30E-06 4.09E-06 0. 5.71E-06 .5.31E-06 

NE 4.71E-06 3.97E-06 3.37E-06 / 3.77E-06 3.37E-06 

ENE 6.19E-06 1.21E-06 0. 5.96E-06 1.53E-06 

E 9.06E-06 8.80E-07 4.80E-07 S.51E-06 9.34E-07 

ESE 1.36E-05 2.14E-06 0. 9.90E-06 9.90E-06 

SE 3.19E-05 0. 0. 3.08E-05 3.08E-05 

SSE 4.71E-05 0. 0. 3.a3E-05 3.83E-05 

S 2.83E-05 9.74E-07 0. 2.44E-05 1.67E-05 

SSW 1.91E-05 1.05E-06 0. 1.92E-05 8.93E-06 

Sw 1.02E-05 6.38E-07 7.64E-07** 8.49E-06 6.52E-06 

WSW 7.50E-06 4.23E-07 0. 6.30E-06 3.85E-06 

w 5.16E-06 .2.28E-07 0. 3.85E-06 3.85E-06 

WNW 4.82E-06 2.98E-07 0. 3.33E-06 2.23E-06 

NW 1.95E-06 1.41E-06 0. 1.88E-06 1.88E-06 

NNW 1.99E-06 9.53E-07 0. 9.46E-07 8.S9E-07 

N 2.31E-06 1.19E-06 0. 1.18E-06 1.18E-06 

A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED



Table A-9 
D/Q Values For Short Term Ground Level Releases At Special Locations (m- 2 ) 

CAROLINA POWER AND LIGHT COMPANY 
RELEASE TYPE: PURGE 
RELEASE 1MODE: GROUND LEVEL 
VARIABLE: RELATIVE DEPOSITION RATE (METER**-2) 
CALCULATION POINTS: SPECIAL 
MODEL' PURGE (ACNPURG2) 
APPLICATI'ON OF TERRAIN CORRECTION FACTORSI NO 
NUMB3ER OF OBSERVATIONS: 8703 
PURGE TIMEI 100 HOURS 

AFFECTED SITE 
SECTOR BOUNDARY MEAT DAIRY RESIDENT GARDEN 

NNE 1.06E-08 6.80E-09 0. 9.86E-09 8.62E-09 

NE 9.80E-09 8.37E-09 6.96E-09 7.96E-09. 6.96E-09 

ENE 1.26E-08 2.12E-09 0. 1.21E-08 2.72E-09 

E 1.94E-08 1.SE-09 8.00E-10 1.13E-08 1.67E-09 

ESE 2.29E-08 3.22E-09 0. 1.68E-08 1.68E-08 

SE. 4.25E-08. 0. 0. 4.19E-08 4.19E-08 

SSE 5.10E-08 0. 0. 4.22E-08 - 4.22E-08 

S 3.99E-08 1.36E-09 0. 3.59E-08 2.54E-08 

SSW 5.92E-08 3.18E-09 0. 6.OOE-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. 3.30E-08 2.03E-08 

W 2.30E-08 8.40E-10 0. * 1.75E-08 1.75E-08 

WNW 2.65E-08 1.38E-09 0. 1.82E-0 1.22E-08 

NW 7.OBE-09 4.86E-09 0. 6.42E-09 6.42E-09 

NNW 4.46E-09 1.87E-09 0. 1.86E-09 1.65E-09 

N 3.27E-09 1.50E-09 0. 1.50E-09 1.50E-09 

A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED 
A MILK GOAT IS LOCATED HERE. See Section 4.



Table A-10 
X/Q Values For Long Term Mixed Mode Releases At Special Locations (sec/m 3* 

C A'f)L I NIA VPOWLd ? ANI) L. I (ifI CI)P-IPA y - r It It ill 
P Lj AiE I YI'I. t ArifulAL 

1PFt LLA*L Mtilif ! HI x t 1) f1(1 l 

vAJI A I.: 11 i.AT I v CO C IIPAII ON I LC./CtI11C METE1111 
CAI.CIIAl 1114 I'011i1lM5 S l'I AIA 

14 P7 ,IlIA IfIII I reit IAfIIX00JP) 
APILICA 11011 h1F IIjItAI1 Ci IIJI C ION FACTOItS: YES 
rfilfil OF OII1- VAl IOIS: 014103 

At lIFCI 0 S I IAIF 
SI.C IlOil HI)flIjAI)Y fIEA I )AIHY RL$ IDENT GARDEN 

'Ir 1.1.1E -0 7 2.821:-07 0. 3.23E-01 3. 18E-0 7 

Mf 1.316107 I.06L-07 1.?3E-07 / I.39E-0 1.23E-07 

Vrt 2.7eF-n7 1.1.'i-07 0. 2.79E-07 0.51E-08 

E '.400-n17 1.11E-01 S.39E -0 2.53E-01 1.33E-07 

CJ ~ ~ ~5 F..7';L- 01 1 . E - 01 0. 2.17 C-0 7 2 .17E -0 7 

SF .1IL-07 1. 0 . S.73L-UT 5.23E-07 

Sf 9. 'ItF-fil 0. 0. 7.61E-01 7.61E-07 

4 .. 54 -fl 1 '.1lV-U 0. 4.OOE-07 2.50E-OT 

sw 5.5 4-071 I.?1E-07 0. 5.71E-01 2.69E-07 

SW 2. 11t-0 1 (1.-11 4.71E -00U I . 4'.-0 1 .SIE-07 

wsw 2.06E-07 4 .6'E-o 0. 1.68E-07 1.02E-07 

S1)9.Jrf1i-on 1.HI-of, 0. 7.13E-01. 7.13E-00 

wrlw I .?F-0I 4.t'HL-0on 0. 9.SSE-U't 9.60E-00 

1w I .s. .- 0 I 1.Till-o 0. 1.54E-01 1.54E-07 

raw 1.7l-1 It. l11n .-oll ). 0.30E-08 7.211E-08 

N 9.3A -08 %. **L -0f) 0. 5.6uE-O .0E-08 

A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED 
A MILK GOAT IS LOCATED HERE.  

/ See Section 4.



Table A-T1 
Depleted X/Q Vqlues For Long Term Mixed Mode Releases At Special Locations (sec/m 3) 

CAICO). INfA PIJi4UlI AfII I- t loll[ OIi'ANY - IOliflSti il 
1 I 1. A;I I tilt. Ail OJAL 

V1 LI A,1' 14M fil. M41 x ii 141)1)l 
VAIA .iL .: III AlIVI f)PII ( 11) COIJCF.FIP Al100 (SE C./CUIIC METERI 
C.ALCItLAT 11111i0IN s: IAL 

MilItLI1 5 I I te(.1 I ill (AIIli r)1YIl 
APIPL ICA lI10 1)1 ifi AIII ll )'MILClION FACTiiS: YLS 

lil lifi l OF ljti ikVAIIONJllS: fi103 

AFfI1CTED 1IV 

Sc IOil lIrIIIIIIAIY $1f AT DAIY IES IDENT GARDEN 

IMfF A.3If -07 f.iSP' -0l1 0. 3.23E-0r 2.90E.-07 

riJ 1.2 -07 1I.0E-o0I I1.2E-0/ I I # .?UE-07 1.23E-07 

IFfit 2 .YE-07 I.?3L-07 0. 2.63E-07 8.A2E-08 

IF 2.41E-0 7 1.111.-(17 4.39E-00 2.SJE-01 1.23E-07 

ts ?.Si-0 7 1 i.1sh-0 1 0. 1.96E-07 I.96E-07 

SI '..Tl-flt n.. Ii. 5.02L-07 S.02E-01 

s %.3E- n 1 I. 0. 7421E-0l 7.21E-07 

- Lf017 3 .4I-0% 0. 3.112E-01 2.3JE-07 

5. bE-07I 1,27L-ti 1 0. 5.51E-01 2.51E-07 

Sw ?.3 iL-07 5.1if-Uft 5 .31F-Oil* .114E-Of 1.45E-07 

SW 2.01.t.-07 4.46t-0R ). I 611E-O 9.91E-08 

w 9. 10L- 0 I 1eL-i 0. 6.90-0LO 6.90E-011 

wOtw (.111.-n11 4.07-On 0. 9.26E-083 9.54E-on 

faw 1.5IF-07 1.7 f -117 0. 1.54E-O7 1.54E-07 

Nrlw . E- F.I.4f -fil 0. U.0'.E-0lt 6.92E-aU 

I it.91E-o, 5.4?-gnl f0. 5.56L-0H 5.56L-01 

A ZERO INDICATES TIIAT THIS POINT WAS NOT CALCULATED 
A MILK GOAT IS LOCATED HERE.  

/ See Section 4.



Table A-12 
D/Q Values For Long Term Mixed Mode Releases At Special Locations (m-2) 

CA IJIL IIJA I wit AIlII) tI f T C0 IOMPANY - 10111 NSOI 
li t T r yI : AIAItlAL 
flCl 1 AS. 110111 HI I1.1) 110
VAIl AtftC II I Al i i TI'';I HIN IATt (ML1i-tue1 ) 
CA IL AT It)M 11INIS: S, CI AL 
fluilI : S llA ltIi 1.11) (AriffAFIN )9) 

API'I ICAT 1ort 0)' rff A Im Ci IMI 1.C 04ION FACTORSI YES 
fIlIIlIfI? OF l111IilVA IONt :0 1O0.3 

AFf(CIFI) SIFE 
'AC ron 1111mIARY ML AI DA I PY RESIDE NT GAlIS)EN 

11A 2. 2W -09 1 19E-09 0. 2.22E-09 I .119E-09 

1 7L-09 1. -IF-w) 1 .2E-09/ I .J -09 1.23E-09 

CI .t .1 F-09 3.4IL-10 0. 3.1OE-09 4.70E-10 

f. 4 .991E -09 2. I1E-10 1. 15E.-10 2.9 2E-09 2.716E-10 

E5E 't. th-I)1 5.9110.-I I 0. f 7sE-09 3.75E-09 

SF 0.9111L-19 0. 0. 7.201-09 7.20E-09 

SSt. 6.?d'F -09 0. 0. 5.16-09 5.21C-09 

S 7.31F-If) I.HF.-10 0. 6.60E-09 S.I1E-09 

SSw I.01f-nI 7.41-10 0. 1;06E-00 6.01E-09 

SW '.6E.-09 .1. LE-10 2.6bE-10** 4.14E-09 3.81E-09 

wSW 4.#V5C-09 2.'9L- 10 0. 4. 34E-09 3.35E-09 

v 2.M.IL-09 6.E- /,OF. 1 I95E-09 .95E-09 

wW 2.I-0 1 ..?A-1o 0. I.94E-09 1.29E-09 

rw 1.?0E-011 7.614.- 10 0. 1. 12E-09 1.12E-09 

flaw 7. r1t-In 2.513E -10 ). 2.41E-10 2.03E-lU 

ri3. 6jE- o l f tIF - 10 0. 1 .51E- 10 1.5 10L-10 

* A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED 
A MILK GOAT IS LOCATED HERE.  

# See Section 4.



Table A-13 
X/Q Values For Long Term Mixed Mode Releases At Standard Distances (sec/ni3) 

CA140I. IfJA 110,4 1 AND 1 I6Iff COMIPANY - If0tJ1N~)I'I 
1i1 F A E (i' : AtIrIIJAL 
pf I. vA,; V ili 0111 1 14 0 1 10111, 

vAIlIt.llLt! : V .AI lIVI C. llCltI AJ 11 11 (SEC./CIPI)IC MLIERI 
CAI CULAli )FJI PillItI S: STAlifAlIl 
lifti)EL1 Millh lfI 1. fE (AllatX0ay) 
AI1L ICAT IfIf OF l1 I flI C1lti.CT ION FACTO S: YES 
litiilif 01 (11 ' O .Ell VAT IONS: 11f03 

IIASI. 11IIIM ICE IN MIL S / KILUME 1HS 

At fl 1[ 'i1t.r1 
SFCI fI% .25 F" 1.25 1.7? I 2.25 .75 1.25 3.15 4.25 4.75 

.I .49 1.21 2.if1 2.A? 1.62 4 .42 5.23 6.03 6.04 7.64 

1it. n. 1 .5-06 3.91-0 1 IF-7 7Efn 2. -I 2. n-O 2.01-07 1 .6E-07 I .4E-01 9.ISE-00 6.SE-00 

IE . . I.01-06 1 .-0n7 1.I E -O '1.01-OA 6.L-013 5.21E-04 1.8E-08 3.01E-08 5.4E-OB 3.4E-08 

I.ip 0. 1.6f.-01 2.'f-07 1. W-1f 1.It-01 1.2f-01 1. I-07 1.4E-011 6.21-0 4.tL1-08 4.21E-08 

E 0. I.L-07 2.6f-07 ?.?-07 ?.0E-fil 2.11-07 1.2E-07 9.41E-01 7.0E-08 4.7E-00 3.6E-00 

EI'E 0. 7.01 -0 I.1W-071 I.7 -01 1 .31T -17 1 .0- 1 7.6V-011 6.61E003 4.9E-0 3.E-o08 2.9E-08 

.f 0. .91-0f 1.Ill-UT 7.51-00 LIE-0 1.0E-OIl 2.4t-Oll 1.9E-08 1.21E-Ol 1.2E-O0 1.11E-O 

SL 0. 1 .0-i I . HE-Il I .?E -01 oE.W-011 5.11-Off 3.61L-O) 2.61-0 2.3E-01 1.9E-01 1.0L-01 

S 0 5.0L-07 9.'-It 7.1Ot -01) 5.9.-Ol 3.5F-in 3.20-O8. 2.2-09 Z.s1-08 a.2-O1 1.90-08 

SSw 0. 6. I-07 2. IL-07 2.4E-07 1 .5t-)1 1.2C-07 8.4L-011 6.:iE-Od 4.7E-08 3.6E-08 3.1E-08 

Sw 0. 3.1-i01 9.91 -011 U.P -01d 6.11-i0l 4 .(0 -O J.7 -011 1.2t-08 2.3E-08 2.0E-08 1.7E-00 

Wsw 0. 1.0E-07 6. Olt -0 6.2V-0 l S.4L- 0It 5.4I-_-0 4 . 11-00 3.OE-00 2.7E-011 2.41E-083 1.91-08 

w U. 2.1 -01 6./ -(I0 6.OE-1in 4.91. -11n 4.91-0it 3.IiE-0ft 3.0E-Ol 2.001-OI I.5E-06 1.2E-00 

W114 I . 2.111 -0V 11.41-011 11.6fE-011 h.IF-08 1 1 1 5.21E-011 4.2E-083 3.6E-08 3.6E-013 3.4E-08 

IN1 0. 3.HEf-0i1 1 .2-1 7 1 .';1- )7 I .?21-Uf1 9.21 -)II1 6.511-01l '.Yi-O1l .1R-00 3.5E-01 2.9E-03 

111W 0. .. ?l-Il7 I. IF-of 1.41-0 1 .61-I7 1.4 .- 0 9.2E-01-8 5.41E-01 3. 1E-0 2.SE-01 2.IE-0 

II 0. 1.0-l I 1f-0? I. W-071 9.1.- I 7.21-s 5.91t-On 4.91E-OI 3.nE-1H 3.3E-081 2.9E-08 

Iil'VlIIIt ('1 VA II ). Iliil "VAI (IMIS h 70I 
Ililid it OF INVAL 11) fl l 0 HVAJ 1011" ,t 
11l1-1111 I (l1 (At I 1 : I IVAl )I I I VI L = 6 0 

filiMfl ifOf ( At 11's ti'I'lIt 1t VI 1. =



Table A-14 
Depleted X/Q Values For Long Term Mixed Mode Releases At Standard Distances (serm3) 

CA (IL IlA P)W1.1 Alit) 1. Ityl C(11iANY - I)l11lIsiltJ 
1f 1 f A '. I Y : AIJIJIlAL 
III I.I- A' . sImitI I M I Kt 11 MAIL11 

VA'Ilst11 .: IIlA. I A VI lif.PI.U 11:1) ClIflCt iII AT I ON ISE C./C1ltII C HET I 
CALCIlI Al 101 I'OfeIfSt blAr)IAlID) 
110 1 1 .: T,111AIGH;IIT L itIV (AtIflXIll)9 

API.IC A1 Oll Ill f ltItn11 COP14 ' CT 1oll FACTInts%: YES 
tum l'A l Fill t)oIt'.I4VA Ilf)US: 11101 

IHAY, IIISIAIICE IN IL .5 / KiIL ICUS 

Af 11) 1f I l.l 
1A CT 1) 15 .d; I.?i5 1.?21 1.1) 2.2b .75 3. 25 3.75 4.25 4.75 

Il .40 1 .?1 2.01 .t, 1.(2 4.42 5.21 6.03 6.84 7.64 

1NE 0. SE.5-06 .1. IF-07 1. )-07 2.1L-07 2.2E-07 I 1E-07 I .b-07 I.3E-07 8.9E-08 6.IE-08 

IJE 0. 9.11f-07 1.4 n-01 I.IF-01 It.i-1111 6.4V-f11 4.9L-08 7.1E-08 3.6E-f8 5.2E-01 3.IE-0 

fuE 0. .31-0f 2.';F-07 1.tE-7 1 .l-01 1.2t-01 1.0E-01 6.9-0 5.7E-Ol 4.51-08 4.0E-08 

0 0. 7 .It -07 2.41-01 e .iL -i 1 1 ..- 0 1 2. IL-01 1. IE-0 1 9.41:-O 6.ft-014 4'b5L-00 3.4E-00 

F;I n. 1.3L-07 1 .H-01 1 . -1 1 .2E-Il7 9.6L-0111 .2L-00 6.1E-0H 4..6E-l 3.6-08 2.7E-0H 

Sl 0, 5.7E -0 0. -110 t. .9V -Oit 4.7 I:-Ol 3.64-.01) 2 3t- -ofl I E0l1E-OH 1.21-o I*0i-o 9. 9.-09 

5-; 0. 9.4E-07 1 . I -07 1. I L-O1 1.6L-On 4.9k-0Oll 3.JL-01 2.4E-00 2.IE-OH I.7E-0H 1.6E-O 

S 0. # *.8 -0.1 I W.1 -Oil 6. 7-il S. IlL-fin 3.1 -01il :1.1 E -0I8 2.7L-0 2.41-0 1 2.IE-0 I .HE-0 

SSW 0. 6.11-07l 2.51-0 7 2.IfF-li 1.5.-01 1.11.-0l A.IE-11 6.O0-08 4.5E-OH 3.4E-08 2.9E-OH 

SW 0. 3.4L-07 9.5-01 It .5-o1 t 5.111-.-on 4.4E -0 0 3.61E-n 3. IE-O 2.2E -08 1.9f-08 1.6E-00 

WSW 0. /.-1 - .I f 6. 11 . -1111 0.-00 S.71-f .11 t-0.1-0l 2.9C-00 2.hot-0l 2.2L-0 I IEof-0l 

W 0. /..l-07 Op. lf -All I .WJ1:-oldt 4.0M -0II .R-Ut 1.4EK-0i 2.9E-00 I qE-011 l .4F-0H 1.2E-019 

wW 0. 2.1-07 If. 11 <-01 11.4-I ll -O h o -t.ill ? 5..1 8 K- 0 it 4.0o -on J.4E-0H 3.4E-011 3.2E-08B 

IN 0. .1. ISF -01 1 .f- I t-0 1 -) 1 . If.-07 9. 0t -Oil 6.1F.-IUlB 4.5E-OH 3.9E-01 3.0E-0B 2.4E-0H 

11 0. .- 01 1.?F-07 1 .40 -0 71 .,.-Of I.0-Uo1 1).IV01 5.2E- 0U 3. -00 2.4 E-080 2.0E-O0 

ri 0. I.S1 -07 1 .')1-07 1,el2f-07 14. It.-HII 6.91:-011 5.7IE-08l .JE-08J 1.14E-0l 3.1I6-011 2. 7L-011 

tIll 'illi I Of VAL I) )I flVA I 1011' 1470 1 
In t IlI OF IrivAt 1 , 1 I lrfvA I101 = 1I 

l iin !1I I 1li C/il.S I t1 1 II ( I VIA Il 
IlJIt lu tO (f I.Al II , IillI'l It CA VI L =I



Table A-15 
D/Q Values For Long Term Mixed Mode Releases At Standard Distances (ni-2) 

CAMIL INA 1'lwl 1 Mill 1. lilH CIJIr'ANY - 10ll IJ;lf4 
I I F A'.I. Ifl'I ! A lIIhfAl.  
Iff I I I ' 1lil : III AL 1) MDr)( 
VAIIIAI l : iEIAI IVI: Off1l', 1 fill RATf (MI T 1 * -1 ) 

AIf Il: AI 1u 0 Itll I trsF I AIfIxA;IJI 

AI'I't ICA 1i0 Of I OiffTAIr C(1114.CIION FACTO)SI YES 
fIlipilifit O I 1iil O vAt i )II es: 1i1i1.  

51A5t. I)STAINC1 IN M1ILfS / KILW4E1 4 [is 

At Illfl i t " I (it 

SECT uST .?S .75 1.2S 1.15 ? .. IS 3.25 3.75 4.25 4.75 
11I .40 1./I 2.it .17 3. 1,12 4.42 5.23. 6.03 6.84 7.64 

flor~~~~ n..?-ft5 0 -192 1 - 1.1-09 I.SE-10 5.2.E-10 3.4E1-10 207E-10 2.0E-10 1 .4E-10 

JF 0. 1.It-fIll 2.61 -0* I.2F-01 A.' k-lo 3.5A-10 2.3L-10 1.13E-10 1.2L-10 1.2E-10 1.OE-10 

frI. 41. I1.IE-0 3.'1E-09 1 .41;-ll 7.61-i0 3.1.L-10 ;!.7E-10 1.11E-10 1.4E-10 1 .2E-10 1. I E-10 

o> 0. I.V-111 J.1V-09 1.4V-19 7.?2-Il 5.0r-10 2.1.F-tlo .1E-10 1.4E-10 1.0E-10 I. BE-II 

(f U. V t1.14. -4119 ?. 7f -(' I.?t -09 6.E - n 0 .0- 10 ? .11:- 10 2 .1 f- 10 1 .65E -10 1.0Ei-10 7 .3IE -ll 

I. 0. .01.-0) 1 .91-09 .51E- 4- .1-1t - ,10 III_-L10l 1 .A.-10 1. IR-10 5.9E-II 5.0E-11 4 .2E-I I 

5"F 0. A.?'t-09 1, Ill1-09 1.61--101 '..6--lIt ?. Q -.10 1.51-10 9.5 -11 7 E -11 5 .9E-I1 5.OE-Il 

(I . 1.1 1 9 boy itlf-09* G f&-In 4 .?1F-10 1 .lli- 10 1.3t-1 0 9.9611i- 7.3E-1l 1 6 E-I 4.11F- 11 

V f. 1.0E 1 -0iJ I-,.0E -0 .6-IL9 1.11 -l09 6.1E-10 3.9-o10 2.6E-0 1.8-10 1.3E-10 1.0E-10 

sw 0. b.rIt-09 2.01-09 9.HIt-10 4.IF.-10 2.9t-I0 1.9F-10 1.5E-10 9.81-Il 7.61-I1 6.1#E-11 

wSW 0. 4.91-09 I .91.-0) 11.41-10 ..- Il .1: -t1 2.31--I10 1.5f-10 1 .2c-10 1.OE-10 7.IE-II 

w 0. .11)-09 I .F-U9 6.3A-Il I.?-l 2.6E-1) 1. *(.-Ilf I J1.L10 7.9L-11 5.4E11 4.IU-1I 

wl4 1. . Oi-0l9 1.iL-09 1.It-Ili 4..t 10 'i1. ?f-l 2.1-10 1.6E-10 1.2E-10 9.91-11 7.4E-Il 

faw o. S Q - i ' 2.,17-01) 1 .It -I)( h.41 -1f 10 1.6F-' -10 1.9E-10 I..E l 1. E l J. E-10 9.bE-t I 

low 0. 4.,t-119 1 .'F-l9 1 I* 11-04 I. 1 -10 5.?1.-Ill 2.11 I-10 1.4L; 10 t n.1E-I 5. IE-Il 4.5 -11 

it 0. ).9f.-09 laMf-119 H th E- 1l f.1-10 ?2. L- 10) 1 . 61:-10 1 .0,-10 1. - 1 5.UE-11 4. E-1 l 

HJ1#1111- - 1)F VI Ill fII',F IVA I ICfib', =I jif)3 

lil!1i1 It rif lievAl 11) M)IsslivAlT 1O ,S 57 
Ifill 1 ) I 11 CAI fDil I (W1I1 I1 I 1 = 1.0 

flllit I fil tIA i, Itl'1 It II Ji I =



Table A-16' 
X/Q Values For Short Term Mixed Mode Releases At Special Locations (sec/in3) 

CA1OL ItNA POWEIt AtLU . I GHT COMPANY 
NELLASL TYPE: PURjGE 
RELEASE HOI)E MIXED MODE 
VAIIIMILE: IIELAIIVE CONCEMTRATION (SEC./CU0IC METER) 
CALCIUI.ATIOfJ POIIJTSI SPECIAL 
M0F1 I PUPOE (ACr4PiIPI2) 
APPLICATION OF TERRAIN CORRfECTIOtN FACTORSI NO 
NuIIIER OF ORSERVAT IOtNS 18703 
PIIvGE TIMFtI 1o HOURS 

AFFECTED E 
SEC TO) 001itOARY HEAT DAIRY R S IDENT GARDEN 

lIRuE 0.4oE-07 7.00E-07 0. 0.30E-01 7.90E-07 

NE 5.40E-07 5.0E-07 4.70E-07 5.20E-07 4.70E-07 

FIJE 0.90E-07 4.70E-07 0. 8.R0E-07 3.IOE-07 

F I.00E-06 4.OOE-07 2.50E-07 9.20E-07 4,.50E-07 

ESE I.2OE-06 4.70E-07 0. 1.00E-06 1.OOE-06 

SF 2.20E-06 0. 0. 2.iOE-06 2.10E-06 

SSE 2.90E-06 0. 0. 2.iOE-06 2.40E-06 

S 1.90E-06 2.00E-07 0. 1.70E-06 I.?OE-06 

SSW 2.OOE-06 4.00E-07 0. 2.00E-06 1,10E-06 

Sw I.I0E-06 2.40E-07 2.I0E-07** 9..50E-07 7.70E-07 

WSW- 1.20E-06 2.?oE-07 0. 9.00E-01 6.10E-07 

w 7.40E-n? 1.30E-07 0. 5.90E-07 5.90E-07 

WNW 7.90E-07 2.20E-07 0. 6.ROE-07 6.20E-0 

tW 6.30E-07 5.10E-07 0. 6.20E-07 6.20E-0 

1i1W 5.IOE-07 3.?OE-07 0. 3.10C-07 2.90E-O 

N 3.50E-07 2.30E-07 0. 2.40E-01 2.40E-0 

A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED 
A MILK GOAT IS LOCATED HERE.  

# See Section 4.



Table A-17 
Depleted X/Q Values For Short Term Mixed Mode Releases At Special Locations (sec/m3* 

CAROLINA POwER AND LIGHT COMPANY 
RELEASE TYPE: PURGE 
RELEASE MODE: MIXED MODE 
VARIAOLE: RELATIVE DEPLETED CONCENTRATION (SEC./CUBIC METER) 
CALCULATION POINTS: SPECIAL 
MODELI PURGE (ACNPURG2) 
APPLICATION OF TERRAIN CORRECTION FACTORS: NO 
NUMBER OF OBSERVATIONSI 8703 
PURGE TIMES 100 HOURS 

AFFECTED SITE 
SECTOR BOUNDARY MEAT. DAIRY RESIDENT GARDEN 

NNE B.40E-07 7.OOE-07 0. 8.30E-07 7.41E-07 

NE 4.95E-07 4.86E-07 4.70E-.071# 4.77E-07 4.70E-07 

ENE 8efOE-07 4.20E-07 0. 8.31E-07 2.96E-07 

E 1.OOE-06 4.OOE-07 2.03E-07 9.20E-07 4.15E-07 
C 

ESE 'qIlE-06 4.44E-07 0. 9.OOE-07 9.OOE-07 

SE 2.11E-06 0. 0. 2.O1E-06 2.01E-06 

SSE 2.72E-06. 0. 0. 2.27E-06 2.27E-06 

S 1.82E-06 1.90E-07 0. 1.63E-06 1.12E-06 

SSW 1.93E-06 4.OOE-07 0. 1.93E-06 1.03E-06 

SW 1.10E-06 2.29E-07 2.35E-07" 9.50E-07 7.36E-07 

WSW 1.20E-06 2.12E-07 0. 9.90E-07 6.ilE-07 

W 7.19E-07 1.26E-07 0. 5.71E-07 5.71E-07 

WNW 7.65E-07 2.09E-07 0. 6.59E-07 6.04E-07 

NW 6.24E-07 4.99E-07 0. 6.20E-07 6.20E-07 

NNW 4.90E-07 3.05E-07 0. 3.00E-07 2.76E-07 

N 3.35E-07 2.20E-07 0. 2.30E-07 2.30E-07 

A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED C t 1, 
SS~ (SrT~n I~or



Table A-1B 
D/Q Values For Short Term Mixed Mode Releases At Special Locations (m-2* 

CAROLINA POWER AND LIGHT COMPANY 
RELEASE TYPE: PURGE 
RELEASE MODE: MIXED MODE 
VARIABLE: RELATIVE DEPOSITION RATE (METER**-2) 
CALCULATION POINTS: SPECIAL 
MODEL: PURGE (ACNPURG2) 
APPLICATION OF TERRAIN CORRECTION FACTORS: NO 
NUMBER OF OBSERVATIONSI 8703 
PURGE TIMES 100 HOUR ; 

AFFECTED SITE 
SECTOR BOUNDARY MEAT DAIRY RESIDENT GARDEN 

NNE 5.77E-09 . 3.45E-09 0. S.70E-09 4.09E-09 

NE 7.18E-09 5.72E-09 4.70E-09# .S.20E-09 4.70E-09 

ENE 1.04E-08. 1.16E-09 0. 9.77E-09 1.7zE-09 

E 2608E-08 8.36E-10 5.32E-10 1.06E-08 9.36E-10 

ESE 2o12E-08 2.22E-09 0. 1.73E-08 1.73E-08 

SE 2.99E-08 0. 0. 2.88E-08 2.88E-08 

SSE 1.81E-08 0. 0. 1,64E-08 1.64E-08 

S 3.04E-08 9.84E-10 0. 2.80E-08 2.48E-08 

SSW 3.66E-08 2.33E-09 0. 3.72E-08 2.78E-08 

SW 2420E-08 1.48E-09 1.18E-09- 2.14E-08 1.97E-08 

WSW 2.83E-08 1.23E-09 .0. 2.55E-08 .2.07E-08 

w 2.09E-08. 4.69E-10 0. 1.62E-08 1.62E-08 

WNW 2.01E-08 6.45E-10 0. 1.38E-03 8.18E-09 

NW 4.98E-09 3.OOE-09 0. 4.53E-09 4.53E-09 

NNW - 2.32E-09 9.15E-10 0. 8.99E-10 8.09E-10 

N 1.36E-09 5 5.75E-10 0. 6.24E-10 6.24E-10 

A ZERO INDICATES THAT THIS POINT WAS NOT CALCULATED // See Section 4.



TABLE A-19 

ROBINSON PLANT SITE INFORMATION TO BE USED 

FOR GROUND LEVEL CALCULATIONS WITH NRC "XOQDOQ" PROGRAM 

Value to be Used 

Card Type Columns Description 
in Xoqoqq 

1 Print Input Data 1 

38 Calcdlate Annual X/Qs for Points of Interest 1 

39 Calculate Annual X/Q Averages for Site Radial Segments 
1 

41 Print Out Set Distance X/Qs and D/Qa 
1 

55' Calculate Annual D/Q Averages for the Set Radial Segments 1 

56 Allow Depleted X/Qs (If Decays (1), (2), or (3) is Negative) 1 

58' Calculate Annual D/Qs for Points of Interest 

2 1-80 Title Card 
N/A 

3 1-5 Number of Wind Velocity Categories 
7 

6-10 Number of Stability Categories 7 

11-15 Number of Distances within Terrain Data for Each Sector. 5 

16-20 Total Number-of Hours in Joint Wind Frequency Distribution (1) 

21-25 Increment in % for which Plotted Results are to be Plotted .5 

26-30 Number of Titles of Receptor Types 

31-35 Number of Release Exit Locations 3 

4 1-5 Height of the Measured Wind 11 

6-20 Half-Life (days) Used in-the X/Q Calculations 101.00 
2.26 
-8.00 

5 N/A N/A 

6 1-80 Joint Wind Frequency Distribution (1)



TABLE A-19 (continued) 

Value to be Used 
Card Type Columns Description in XOQDOQ 

7 1-5 Wind Velocity Units Correction 200.  
6-75 Maximum Wind Speed in Each Wind Class (m/sec) 0.75 

3.50 
7.50 

12.50 
18.50 
25.00 
26.00 

8 1-80 Distance in Meters at which Terrain Heights are Given (2) 

9 1-80 Terrain Heights (In Meters, Above Plant Grade) C.rresponding (2) 
to Distances on Card Type 8 

10 1-25 Number of Receptor Locations for a Particular Receptor Type Site Boundary - 16 
Dairy 1 
Meat -14 
Residence - 16 
Garden 16 

11 1-16 Title of Receptor Type for Receptor Locations Site Boundary 
Dairy 
Meat 
Residence 
Carden 

12 1-80 Receptor Direction and Distance (See Table 1) 

13 1-80 Title for Release Point whose Characteristics are Described (1) 
on Card Type 14 

14 1-5 Vent Average Velocity (r/sec) 0.00 
6-10 Vent Inside Diameter (m) 0.00 

11-15 Height of Vent Release Point (n) 60.7 
16-20 Height of the Vent's Bilding (m) 2 59.0 
21-25 Mnium Cross-Sectional Area for the Vent's Building (m 1370.0 
26-30 Wind height Used for Vent Elevated Release P1t.0 
31-35 Vent Cseat EinisSion Rate (cal/se) 0.



TABLE A-19 (cAinued) 

Value to be Used 
in XOQuog 

Card Type Columns Description 

A 
15 1 Identification for Release Point 1 

2-5 Intermittent Releases 1 

6-10 Number of Intermittent Releases Per Year for the Release Point 100 

11-15 Average Number of Hours Per Intermittent Release 1 

( 1)Appropriate Data to be Supplied 

(2)0btained from Cross-Sectional Topographic Maps



TABLE A-20 

ROBINSON PLANT SITE INFORMATION TO BE USED 
FOR MIXED MODE RELEASE CALCULATIONS WITH NRC .'XOQDOQ" PROGRAM 

Value to be Used 
Card Type Columns Description in XOQDOQ 

1 1 Print Input Data 1 
38 Calculate Annual X/Qs for Points of Interest 1 
39 Calculate Annual X/Q Averages for Site Radial Segments 1 
41 Print Out Set Distance X/Qs and D/Qs 1.  
55 Calculate Annual D/Q Averages for the Set Radial Segments .1 

56 Allow Depleted X/Qs (If Decays (1), (2), or (3) is Negative) 1 
58 Calculate Annual D/Qs for Points of Interest 1 

2 1-80 Title Card N/A.  

3 1-5 Number of Wind Velocity Categories 7 
6-10 Number of Stability Categories 7 

11-15 Number of Distances Within Terrain Data for Each Sector 5 
16-20 Total Number of Hours in Joint Wind Frequency Distribution (1) 
21-25 Increment in % for which Plotted Results 'are to be Plotted 5 
26-3.0 Number of Titles of Receptor Types . 5 
31-35 Number of Release Exit Locations 3 

.4 1-5 Height of the Measured Wind 11 
6-20 Half-Life (days)*Used in the X/Q Calculations 101.00 

2.26 
-8.00 

5 N/A N/A 

6 1-80 Joint Wind Frequency Distribution (1)



TARLPF A-?0 (continued) 

Value to be Used 
Card Type Columns Description in XOQDOQ 

7 1-5 Wind Velocity Units Correction 200.  
6-75 Maximum Wind Speed in Each Wind Class (m/sec) 0.75 

3.50 
7.50 

12.50 
18.50 
25.00 
26.00 

8 1-80 Distance in Metee at which Terrain Heights are Given (2) 

9 1-80 Terrain Heights (In Meters, Above Plant Grade) Corresponding (2) 
to Distances in Card Type 8 

10 1-25 Number of Receptor Locations for a Particular Receptor Type Site Boundary - 16 
Dairy 1 
Meat 14 
Residence 16 
Garden - 16 

11 1-16 Title of Receptor Type for Receptor Locations Site Boundary 
Dairy 
Meat 
Residence 
Garden 

12 1-80 .Receptor Direction and Distance (See Table 1) 

13 1-80 Title for Release Point whose Characteristics are Described (1) 
on Card Type 14 

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 (i) 60.7 
16-20 Height of the Vent's Building (m) 2 59.0 
21-25 Minimum Cross-Sectional Area for the Vent's Building (m 1370.0 
26-30 Wind Height Used for Vent Elevated Release 10.0 
31-35 Vent Heat Emission Rate (cal/sac) 0.



TABLE A-20 (con ed) 
c o A n )ue!Value to be Used 

Card Type Columns Description Vlin xooooq 

15 1 Identification for Release Point A 

2-5 Intermittent Releases 1 
6-10 Number of Intermittent Releases Per Year for the Release Point 100 

11-15 Average Number of Hours Per Intermittent Release 1 

()Appropriate Data to be Supplied 

(2) Obtained from Cross-Sectional Topographic Maps



APPENDIX B 

DOSE PARAMETERS FOR RADIOIODINES, PARTICULATES AND TRITIUM 

This appendix contains the methodology which was used to calculate the dose 

parameters for radiolodines, particulates, and tritium to show compliance with 10 CFR 

20 and Appendix I of 10 CFR 50 for gaseous effluents. These dose parameters, Pi and 

Ri, were calculated using the methodology outlined in NUREG-0133 along with 

Regulatory Guide 1.109 Revision 1. The following sections provide the specific 

methodology which was utilized in calculating the Pi and Ri values for the various 

exposure pathways.  

B.1 Calculation of P.  
1 

The parameter, P., contained in the radioiodine and particulates portion of Section 3.2, 

'includes pathway transport parameters of the ith radionuclide, the receptor's usage of 

the pathway media and the dosimetry of the exposure. 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 dose under the exposure conditions 

for Technical Specification 2.2.2.1(b). For the infant exposure, separate values of Pi 
may be calculated for the inhalation pathway which is 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 sections provide 

in detail the methodology which was used in calculating the Pi values for inclusion into 

this ODCM.  

B. 1. 1 Inhalation Pathway 

P. = K'(BR) DFA (B. -1) 

where: 

P = dose parameter for radionuclide i for the inhalation pathway, 
mrem/yr per- Ci/m3 
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K' = a constant of unit conversion: 

= 106 pci/Mci; 

BR = the breathing rate of the infant age group, m3 /yr; 

DFAi = the maximum organ inhalation dose factor for the infant age 

group for radionuclide i, mrem/pCi.  

The age group considered is the infant group. The infant's breathing rate is taken as 

1400 m 3/yr from Table E-5 of Regulatory Guide 1.109 Revision 1. The inhalation dose 

factors for the infant, DFAi, are presented in Table E-10 of Regulatory Guide 1.109 in 

units of mrem/pCi. The total body is considered as an organ in the selection of DFA..  

The incorporation of breathing rate of an infant and the unit conversion factor results 

in the following: 

P. = 1.4xO 9 DFA. (B.1-2) 
I 

B.1.2 Ground Plane Pathway 

- X. t 
P. = K'K"DFG. (1-e ' )/. (B. 1-3) 

where: 

P. = dose parameter for radionuclide i for the ground plane pathway, 
G -2 mrem/yr per PCi/sec per m ;2 

K' = a constant of unit conversion: 

106 pCi/uCi; 

K" = a constant of unit conversion; 

= 8760 hr/yr; 

A = the radiological decay constant for radionuclide i, sec-1 

B-2



t = the exposure period; 

= 3.15x10 7 sec (1 year); 

DFG. = the ground plane dose conversion factor for radionuclide i, 
2 

mrem/hr per pCi/m.  

The deposition rate onto the ground plane results in a ground plane concentration that 

is assumed to persist over a year with radiological decay the only operating removal 

mechanism for each radionuclide. The ground plane dose conversion factors for 

radionuclide i, DFG., are presented in Table E-6 of Regulatory Guide 1.109 Revision 1.  
1 

Resolution of the units yields: 

P. = 8.76x10 DFG. (1-e ')/* (B.1-4) 

B.1.3 Milk 

P. = K QF(Uap)Fm DFL. e Xitf (B.1-5) 
1 MY p(4 . + X W) 

M .pi Iw 

where: 

P. = dose parameter for radionuclide i for the cow milk or goat milk 
M -2 pathway, mrem/yr per gCi/sec per m 

K' a constant of unit conversion; 

= 610 pCi/gCi 

OF = the cow's or goat's consumption rate of feed, kg/day (wet weight); 

. . U .= the infant's milk consumption rate, liters/yr; 
ap 

2 Y = the agricultural productivity by unit area, kg/m ; 
p 
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F = the stable element transfer coefficient, pCi/liter per pCi/day; 
m 

r = fraction of deposited activity retained on cow's or goat's feed 

grass; 

DFL. = the maximum organ ingestion dose factor for radionuclide i, 
1 

mrem/pCi; 

. -1 
. = .the radiological decay constant for radionuclide i, sec; 

the decay constant for removal of activity on leaf and plant 

surfaces by weathering, sec; 
-7 -1 

'5.73x10 sec (corresponding to a 14 day half-time); 

t = - the transport time from pasture to cow or goat to milk to infant, 

sec.  

A fraction of the airborne deposition is captured by the ground plant vegetation 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-1. Table E-1 of Regulatory Guide 1.109 

Revision 1 provides the stable element transfer coefficients, Fm, and Table E-14 of 

the same regulatory guide provides the ingestion dose factors, DFL , for the infant's 

organs. The organ with the maximum value of DFL. was used in the determination of 

P. for this pathway. The incorporation of the various constants of Table B-I into 

Equation B.1-5 results in the following: 

' For cow's milk for radioiodines and particulates: 

10rFm -itf 
p = 2.4x1010 m DFL. e (B.1-6) 
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For the goat milk pathway for radiolodines and particulates: 

rF -X. t 
P. = 2.8x10 9  m DFL. e (B.1-7) 

M tw 

For tritium, the concentration of tritium in milk is based on its airborne concentration 

rather than the deposition rate.  

P = K'K"'F Q U DFL 0.75(0.5/H) (B. 1-8) 
M mF ap T 

where: 

P = dose parameter for tritium for the 'cow milk and goat milk 
M 3 pathways, mrem/yr per pCi/m 

K' = a constant of unit conversion; 
3 

= 10 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; 

DFL = maximum organ ingestion dose factor for tritium, mrem/pCi.  

B.2 Calculation of R.  
1 

The radioiodine and particulate Technical Specification 2.3.1.2 is applicable to the 

location in the unrestricted area where the combination of existing pathways and 

receptor age groups indicates 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 
1 

calculated for the adult, teen, child, and infant age groups for the ground 

B-5



plane, cow milk, goat milk, vegetable and beef ingestion pathways. The methodology 

which was utilized to calculate these values is presented below.  

B.2.1 Inhalation Pathway 

R. = K (BR) (DFA.) (B.2-1) I aa 

where: 

R. = dose factor for each identified radionuclide i of the organ of 

interest, mrem/yr per IiCi/m3 

K' = a constant of unit conversion; 

= 106 pCi/ fCi; 

3 (BR) = breathing rate of the receptor of age group a, m /yr; a 

(DFA.) = organ inhalation dose factor for radionuclide i for the receptor of 

age group a, mrem/pCi.  

The breathing rates (BR)a for the various age groups are tabulated below, as given in 

Table E-5 of the Regulatory Guide 1.109 Revision 1.  

Age Group (a) BreathingfRte (m3/yr) 

Infant 1400 

Child 3700 

Teen 8000 

Adult 8000 

Inhalation dose factors (DFA.) for the various age groups are given in Tables E-7 i a 
through E-10 of Regulatory Guide 1.109 Revision 1.  
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B.2.2 Ground Plane Pathway 

-X t 
R. = I. K'K"(SF)DFG. (1-e )/X (B.2-2) 

where: 

R. = dose factor for the ground plane pathway for each identified 

radionuclide i for the organ of interest, mrem/yr per pCi/sec per 

m-2 

K' = a constant of unit conversion; 

= 106 pCi/pCi; 

K" = a constant of unit conversion; 

= 8760 hr/year; 

-1* - the radiological decay constant for radionuclide i, sec ; 

t = the exposure time, sec; 

= 4.73x10 sec (15 years); 

DFGi = the ground plane dose conversion factor for radionuclide i; 

mrem/hr per pCi/m 2; 

SF = the shielding factor (dimensionless); 

I. = factor to account for fractional deposition of radionuclide i.  

For radionuclides other than iodine, the factor I. is equal to one. For radioiodines, the 

value of I. may vary. However, a value of 1.0 was used in calculating the 11 values in 

Table 3.3-2.  
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A shielding factor of 0.7 is suggested in Table E-15 of Regulatory Guide 1.109 Revision 

1. A tabulation of DFG. values is presented in Table E-6 of Regulatory Guide 1.109 

Revision 1.  

B.2.3 Grass-Cow or Goat-Milk Pathway 

-A t itb 
-t Ee B. (1-e ) 

if r(-iv) + i 

R. = I. K'QF Uap (DFL.) e [ff Ie +i 

M- p )Y E. 1 

Fm tP itbi 

s E.  
I 

where: 

R - dose factor for the cow milk or goat milk pathway, for each 

identified radionuclide i for the organ of interest, mrem/yr'per 
-2 

Ci/sec per m-; 

K' = a constant of unit conversion; 

106 pCi/ fLCi; 

Q = the cow's or goat's feed consumption rate, kg/day (wet weight); 

U = the receptor's milk consumption rate for age group a, liters/yr; 
ap 

Y = the agricultural productivity by unit area of pasture feed grass, 
p 2 kg/m ; 

Y = the agricultural productivity by unit area of stored feed, kg/m 2 ; 
s 

F = the stable element transfer coefficients, pCi/liter per pCi/day; m 

r = fraction of deposited activity retained on cow's feed grass; 

(DFL.) = the organ ingestion dose factor for radionuclide i for the receptor 

in age group a, mrem/pCi; 
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X. = the radiological decay constant for radionuclide i, sec; 
I 

X = the decay constant for removal of activity on leaf and plant 

surfaces by weathering, sec1; 

= 5.73x10- 7 sec-1 (corresponding to a 14 day half-life); 

t = the transport time from feed to .cow or goat to milk, to receptor, 
sec; 

th = the transport time from harvest, to cow or goat, to consumption, 

sec; 

tb = period of time that sediment is exposed to gaseous effluents sec; 

B. = concentration factor for uptake of radionuclide i from the soil by 

the edible parts of crops, pCi/Kg (wet weight) per pCi/Kg (dry 

soil); 

P = effective surface density for soil, Kg (dry soil)/m2 

f = fraction of the year that the cow or goat is on pasture; 
p 

f = fraction of the cow feed that is pasture grass while the cow is on 
s 

pasture; 

te = period of pasture grass and crop exposure during the growing 

season,sec; 

factor to account for fractional deposition of radionuclide i.  
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For radionuclides other than iodine, the factor I. is equal to one. For radioiodines, the 

value of I. may vary. However, a value of 1.0 was used in calculating the R values 
I 

in Tables 3.3-9 through 3.3-16.  

Milk cattle and goats are considered to be fed from two potential sources, pasture 

grass and stored feeds. Following the development in Regulatory Guide 1.109 Revision 

1, the value of fs was considered unity in lieu of site-specific information. The value 

of f was 0.667 based upon an 8-month grazing period.  
p 

Table B-1 contains the appropriate parameter values and their source in Regulatory 

Guide 1.109 Revision 1.  

The concentration of tritium in milk is based on the airborne concentration rather than 

the deposition. Therefore, the Ri is based on X/Q 

RT = K'K'F Q U (DFL.) 0.75(0.5/H) (B.2-4) 
TM m Fap t 

'where: 

R = dose factor for the cow or goat milk pathway for tritium for the 
T M 3 

organ of interest, mrem/yr per pCi/m 

K"' = 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 

S. atmospheric water.  

and other parameters and values are given above. A value of H of 8 grams/meter3, was 

used in lieu of site-specific information.  
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B.2.4 Grass-Cow-Meat Pathway 

The integrated concentration in meat follows in a similar manner to the development 

for the milk pathway, therefore: 

- t itb 

R. = 1.K' Q U F (DFL.) e is r(1-e E e) + BIv (-e 

IM F ap m Ia p Y E Pi 
1 

-x A tXitb XE. e) B. (1-e -1.t 
r(1-e i )iv . _-ib 

(1-f i s Y Px. je (B.2-5) 
s E.  1 

where: 

R. = dose factor for the meat ingestion pathway for radionuclide i for 
'B -2 

any organ of interest, mrem/yr per fiCi/sec per m 

F = the stable element transfer coefficients, pCi/Kg per pCi/day; 

U = the receptor's meat consumption rate for age group a, kg/yr; 
ap 

t = the transport time from slaughter to consumption, sec; 

th = the transport time from harvest to animal consumption, sec; 

t = period of pasture grass and crop exposure during the growing 

season, sec; 

- factor to account for fractional deposition of radionuclide i.  

For radionuclides other than iodine,. the factor I. is equal to one. For radioiodines, the 

value of I. may vary. However, a value of 1.0 was used in calculating the R values in 

Tables 3.3-6 through 3.3-8.  
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All other terms remain the same as defined in Equation B.2-3. Table B-2 contains the 

values which were used in calculating R. for the meat pathway 
I 

The concentration of tritium in meat is based on its airborne concentration rather than 

the deposition. Therefore, the R is based on X 

R = K'K"'F QF U (DFL.) 0.75(0.5/H) (B.2-6) 
TB f ap a 

where: 

R T dose factor for the meat ingestion pathway for tritium.for any 

organ of interest, mrem/yr per pCi/m 3 

All other terms are defined in Equation B.2-4 and B.2-5, above.  

B.2.5 Vegetation Pathway 

The integrated concentration in vegetation consumed by man follows the expression 

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: 

r -x t (- itb 
R K (FL) L f 1 L r(1-e E i ) Biv (1

li. K' (DFLi a Ua Le iP V. =a U'f e "v E~ 1 + 

S .X ithr r( 1-e i ) B iv ( 1 b 

Ua g Y XE. i (B.2-7) 

where: 

R. = dose factor for vegetable pathway for radionuclide i for the organ 
'V -2 V of interest, mrem/yr per PCi/sec per m ; 

K' = a constant of unit conversion; 

= 106 pCi/gCi;
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U = the consumption rate of fresh leafy vegetation by the receptor in a 
age group a, kg/yr; 

S U = the consumption rate of stored vegetation by the receptor in age a 
group a, kg/yr; 

f = the fraction of the annual intake of fresh leafy vegetation grown 

locally; 

f = the fraction of the annual intake of stored vegetation grown 

locally; 

t = the average time between harvest of leafy vegetation and its 

consumption, sec; 

th = the average time between harvest of stored vegetation and its 

consumption, sec; 

Y = the vegetation areal density, kg/m 2 

t e period of leafy vegetable exposure during growing season, sec; 

I. = factor to account for fractional deposition of radionuclide i.  
1 

For radionuclides other than iodine, the factor I. is equal to one. For radioiodines, the 

value of I. may vary. However, a value of 1.0 was used in Tables 3.3-3 through 3.3-5.  

All other factors were defined above.  

Table B-3 presents the -appropriate parameter values and their source in Regulatory 

Guide 1..109 Revision I.,.  
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In lieu of site-specific data default values for f and f , 1.0 and 0.76, respectively, 

were used in the calculation of R.. These values were obtained from Table E-15 of 
I 

Regulatory Guide 1.109 Revision 1.  

The concentration of tritium in vegetation is based on the airborne concentration 

rather than the deposition. Therefore,"the Ri is based on X/Q: 

R = K'K"' UafL + U f g](DFLi)a 0.75(0.5/H) (B.2-8) 

where: 

R = dose factor for the vegetable pathway for tritium for any organ of 

TV interest, mrem/yr per gLCi/m3 

All other terms remain the same as those in Equations B.2-4 and B.2-7.  
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TABLE B-I 

Parameters For Cow and Goat Milk Pathways 

Parameter Value Reference (Reg. Guide 1.109 Rev. 1) 

QF (kg/day) 50 (cow) Table E-3 
6 (goat) Table E-3 

Y (kg/m2) 0. 7 Table E-15 

t (seconds) 1.73 x 105 (2 days) Table E-115 f 

r 1.0 (radiolodines) Table E- 15 
0.2 (particulates) Table E-15 

(DFLi a (mrem/pCi) Each radionuclide Tables E-11 to E-14 

Fm (pCi/day per pCi/liter) Each stable element Table E-I (cow) 
Table E-2 (goat) 

tb (seconds) 4.73 x 108 (15 yr) Table E-15 

Ys (kg/m2 ) 2.0 Table E-15 

Y (kg/m ) 0.7 Table E-15 
p 

th (seconds) 7.78 x 106 (90 days) Table E-15 

U (liters/yr) 330 infant Table E-5 
330 child Table E-5 
400 teen Table E-5 
310 adult Table E-5 

* . 6 t (seconds) 2.59 x 106 (pasture) Table E-15 5.18 x 10 (stored feed) 

Biv (pCi/Kg (wet weight) Each stable element Table E-1 
per pCi/Kg (dry soil)) 

P (Kg (dry soil/m ) 240 Table E-15 
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1TABLE B-2 

Parameters For The Meat Pathway 

Parameter Value Reference (Reg. Guide 1.109 Rev. I 

r 1.0 (radiolodines) Table E- 15 
0.2 (particulates) Table E-15 

F (pCi/Kg per pCi/day) Each stable element Table E- I 

U (Kg/yr) 0 infant Table E-5 
ap 41 child Table E-5 

65 teen Table E-5 
110 adult Table E-5 

(DFL.)a (mrem/pCi) Each radionuclide Tables E-11 to E-14 

Y (kg/rn 2 ) 0.7 Table E- 15 
p 

Y (kg/m2 2.0 Table E-15 

t (seconds) 4.73 x 10 (15 yr) Table E-15 
b 

ts (seconds) 1.73 x 106 (20 days) Table E-15 

th (seconds) 7.78 x 106 (90 days) Table E-15 

h6 
t (seconds) 2.59 x 106 (pasture) Table E-15 
e . 5.18 x 10 (stored feed) 

QF (kg/day) 50 Table E-3 

B. (pCi/Kg (wet weight) Each stable element Table E-1 

per pCi/Kg (dry soil)) 

2 
P (Kg (dry soil) /m 240, Table E-15 
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TABLE B-3 

Parameters for the Vegetable Pathway 

Parameter Value Reference (Reg. Guide 1.109 Rev.1 

r (dimensionless) 1.0 (radiolodines) Table E-1 

0.2 (particulates) Table E-1 

(DFLi) (mrem/Ci) Each radionuclide Tables E-11 to E-14 
a 

U L (kg/yr) - Infant 0 Table E-5 

- Child 26 Table E-5 

Teen 42 Table E-5 

- Adult 64 Table E-5 

U5 (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 

L6 

t (seconds) 5.18 x 106 (60 days) Table E-15 
h 

Y v (kg/m2) 2.0 Table E-15 

6 
t (seconds) 5.18 x 10 (60 days) Table E-15 

t' (secondi) 4.73 x 10 (15 yr) Table E-15 
b 

P(Kg(dry soil)/m ) 240 Table E-15 

B. (pCi/Kg(wet weight) Each stable element Table E-I 

per pCi/kg (dry soil)) 
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APPENDIX C 

LOWER LIMIT OF DETECTABILITY 

The lower limit of detectability (LLD) is the smallest concentration of a radioactive 

material in an unknown sample that will be detected with a 95% probability with a 5% 

probability of falsely concluding that a blank observation represents a "real" signal.  

The minimum detectable activity (MDA) is the smallest indicated activity in an 

unknown sample that can be said to be greater than background with a 5% probability 

that a true activity of zero will be falsely recorded as a detectable activity. To 

ensure that the LLD is. detected 95% of the time it is present requires that activities 

down to the MDA level be recorded as present in the sample. Both LLD and MDA are 

given by the following equations: 

LLD =4.66 ab 
E * V *2.22* Y. exp(-,;te) (C.1-1) I e 

MDA 2.33 ab 
E* V * 2.22 * Y* exp(-A.t ) (C.1-2) 

where 

ob = (N/tb)Y2 

= standard deviation of background (cpm) 

N = background count rate (cpm) 

tb = time background counted for (min) 

E counting efficiency 

V = volume or mass of sample 

2.22 = conversion factor (dpm/pCi) 

Y = fractional radiochemical yield 
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X. = radioactive decay constant of ith nuclide (sec- ) 

te = elapsed time between sample collection and counting (sec) 

In calculating the LLD and MDA for a radionuclide determined by gamma ray 

spectroscopy, the background shall include the typical contributions of other radio

nuclides normally present in the sample (e.g., potassium-40 in milk samples). Analysis 

shall be performed in such a manner that the LLD's listed in Tables 1.2-1, 2.2-1, and 

4.1-3 of Ref. 1, will be achieved under routine conditions. Occasionally background 

fluctuations, unavoidably small sample sizes, the presence of interfering nuclides, or 

other uncontrollable circumstances may render these LLD's unachievable. In such 

cases, the contributing factors will be identified and described in the Annual 

Radiological Environmental Operating Report. In addition, Table 4.1-2 in Section 4.1 

of Ref. I gives the reporting levels for radioactivity concentrations in environmental 

sam ples.  

The methodology presented in Ref. 2 and Ref. 3 to determine LLD and MDA may be 

used in lieu of Equations C.1-1 and C.1-2.  
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