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1.0 INTRODUCTION

This Offsite Dose Calculational Manual (ODCM) provides the information and 

methodologies to be used by Monticello Nuclear Generating Plant (MNGP) to assure 
compliance with MNGP's operating technical specifications related to liquid and 
gaseous radiological effluents. They are intended to show compliance with 10 CFR 
20, 10 CFR 50.361, 10 CFR 50, Appendix A (GDC 60 & 64) and Appendix I, and 40 
CFR 190.  

This ODCM is based on "Radiological Effluent Technical Specifications for BWR's 
(NUREG-0473, Draft)," "Preparation of Radiological Effluent Technical Spec
ifications for Nuclear Power Plants (NUREG-0133)," and other inputs from the 
Nuclear Regulatory Commission (USNRC). Specific plant procedures for imple
mentation of this manual are provided elsewhere. These procedures will be utilized 
by the operating staff of MNGP to assure compliance with the technical 
specifications.  

Also included in this manual is information related to the Radiological Environ
mental Monitoring Program (REMP) in the form of Figures 5.1-1, 5.1-2, 5.1-3, and 
Table 5.1-1. These figures and table designate specific sample types and locations 
currently used to satisfy the technical specification requirements for the REMP.  
They are subject to change based on the results of the periodic land use census.  

This ODCM has been prepared as generically as possible in order to minimize the 
need for future revisions. Some changes to the ODCM will be needed in the future.  
Any such changes will be properly reviewed and approved as indicated in the 
Administrative Control Section, of the MNGP Technical Specifications.

Rev. I1-1



2.0 LIQUID EFFLUENTS 

2.1 Monitor Alarm Setpoint Determination 

Monitor alarm setpoints will be determined in order to assure 

compliance with 10CFR20. The setpoints will indicate if the 

concentration of radionuclides in the liquid effluent at the 

site boundary exceeds the concentrations specified in 10CFR20, 
Appendix B, Table II, Column 2 for radionuclides other than dis
solved or entrained noble gases. The setpoints will also assure 
that a concentration of 2 x 10-4 pCi/ml for dissolved or entrained 
noble gases is not exceeded.  

Monitor alarm setpoints will be calculated monthly. The calcu
lation will be based on isotopes detected in effluent from the 
release point during the previous month. If there were no detect
able isotopes during the previous month, the BWR GALE Code source 
terms (Table 2.1-1) will be used. If the calculated setpoint is 
less than the existing monitor setpoint, the setpoint will be 
reduced to the new value. If the calculated setpoint is greater 
than the existing monitor setpoint, the setpoint may remain at the 
lower value or increased to the new value.  

2.1.1 Radwaste Discharge Line Monitor 

The following method applies to liquid releases from the plant via 
the discharge canal when determining the high-high alarm setpoint 
for the Liquid Radwaste Effluent Monitor during all operational 
conditions. The radwaste discharge flowrate is assumed to be main
tained relatively constant at or near the maximum design flowrate.  

2.1.1.1 Determine the "mix" (radionuclides and composition) 

of the liquid effluent.  

a. Determine the liquid source terms that are repre

sentative of the "mix" of the liquid effluent.

Rev. I2-1



Liquid source terms are the total curies of each 

isotope released during the previous month. Table 

2.1-1 source terms may be used'if there have been no 

liquid releases.  

b. Determine Sl (the fraction of the total radioactivity 

in the liquid effluent comprised by radionuclide "i") 

for each individual radionuclide in the liquid ef

fluent.  

A 

S. - (2.1-1) 
1 

A 

Ai = The radioactivity of radionuclide "i" in 

the liquid effluent from Table 2.1-1.  

2.1.1.2 Determine Ct (the maximum acceptable total radioactivity 

concentration of all radionuclides in the liquid effluent 

prior to dilution (pCi/ml)).  

C F S (2.1-2) 

fY MPC.  
1 

F = Dilution water flowrate (gpm) = 200,000 gpm 

from two circulating water pumps 

f = The maximum acceptable discharge flowrate 

prior to dilution (gpm) = 50 gpm from the Liquid 

Radwaste pump( 1 )

Rev. I2-2



MPCi = The liquid effluent radioactivity concen
tration limit for radionuclide "i" (pCi/ml) 
from Table 2.1-1.  

2.1.1.3 Determine Cm (the maximum acceptable total radioactivity 
concentration of the radionuclides (minus tritium) in 
the liquid discharge prior to dilution (fCi/ml)).  

Cm Ct - (CtSH) (2.1-3) 

SH= 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.  

2.1.1.4 Determine C.R. (the calculated monitor count rate above 
background attributed to the radionuclides (ncps)).  

C 
C.R. E (2.1-4) 

E = The detection efficiency of the monitor 
(MCi/cc/cps) from Plant Chemistry Surveillance 
procedures.  

2.1.1.5 The monitor high-high alarm setpoint above background 
(ncps) should be set at the C.R. value. Since only one 
tank can be released at a time, adjustment of this value 
is not necessary to compensate for releases from more 
than one source.  

2.1.2 Discharge Canal Monitor 

The following method determines the high-high alarm set
point for the Discharge.Canal Monitor during all opera
tional conditions.  

2-3 Rev.1



2.1.2.1 Determine the "mix" (radionuclides and composition) of 

all liquids released into the discharge canal.  

a. Determine the liquid source terms that are represen

tative of the "mix" of all liquids released into the 

discharge canal. -Liquid source terms are the total 

curies of each isotope released during the previous 

month. Table 2.1-1 source terms may be used if there 

have been no liquid releases.  

b. Determine Si (the fraction of the total radioactivity 

of all liquids released into the discharge canal com

prised by radionuclide "i") for each individual radi

onuclide released into the discharge canal.  

A.  
S. -1 (2.1-5) 1 A.  

Ai = The radioactivity of radionuclide "i" re

leased into the discharge canal.  

2.1.2.2 Determine Cd (the maximum acceptable diluted radioactivi

ty concentration of all radionuclides released into the 

discharge canal (pCi/ml)).  

1 
Cd S (2.1-6) 

i WC.  
1
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MCPi = The liquid effluent radioactivity concen
tration limit for radionuclide "i" (#Ci/mi) 

from Table 2.1-1.  

2.1.2.3 Determine Cm (the maximum acceptable total radioactivity 

concentration of the radionuclides (minus tritium) re
leased into the discharge canal (FCi/ml)).  

Cm =Cd - (CdS H) (2.1-7) 

SH = The fraction of the total.radioactivity 
released into the discharge canal comprised of 
tritium and other radionuclides that do not emit 
gamma or x-ray radiation.  

2.1.2.4 Determine C.R. (the calculated monitor count rate above 
background attributed to the radionuclides (ncps)).  

C 
C.R. E ' (2.1-8) 

E = The detection efficiency of the monitor 
(,Ci/cc/cps) from Plant Chemistry Surveillance 
procedures.  

2.1.2.5 The monitor high-high alarm setpoint above background 
(ncps) should be set at the C.R. value.  

2.1.3 Service Water Discharge Pipe Monitor 

The following method determines the high-high alarm set
point for the Service Water Discharge Pipe Monitor during 
all operational conditions.

Rev. I2-4a



2.1.3.1 Determine the "mix" (radionuclides and composition) of 

the service water effluent.  

a. Determine the liquid source terms that are .represen

tative of the "mix" of the service water effluent.  

Liquid source terms are the total curies of each iso

tope released during the previous month. Table 2.1-1 

source terms may be used if there have been no liquid 

releases.  

b. Determine Si (the fraction of the total radioactivity 

in the service water effluent comprised by radionu

clide "i") for each individual radionuclide in the 
liquid effluent.  

A.  
1 

S. - (2.1-9) 

iA 

Ai = The radioactivity of radionuclide "i" in 

the service water effluent.  

2.1.3.2 Determine Ct (the maximum acceptable total radioactivity 

concentration of all radionuclides in the service water 
effluent prior to dilution (pCi/ml)).  

F 
Ct = S (2.1-10) 

EMPC.  1 
I 

F = Dilution water flowrate (gpm) = 240,000 gpm 

from two circulating water pumps 

,2-4b 
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f = The maximum acceptable service water dis

charge flowrate prior to dilution (gpm) = 10,000 

gpm 

MPCi.= The liquid effluent radioactivity concen

tration limit for radionuclide "i" (pCi/ml) 

from Table 2.1-1.  

2.1.3.3 Determine Cm (the maximum acceptable total radioactivity 

concentration of the radionuclides (minus tritium) in 

the service water prior to dilution (pCi/ml)).  

CM = Ct - (CtSH) (2.1-11) 

SH = The fraction of the total.radioactivity in 

the service water effluent comprised of tritium 

and other radionuclides that do not emit gamma 

or x-ray radiation.  

2.1.3.4 Determine C.R. (the calculated monitor count rate above 

background attributed to the radionuclides (ncps)).  

C 
C.R. - (2.1-12) 

E = The detection efficiency of the monitor 

(pCi/ml/cps) from Plant Chemistry Surveillance 

procedures.  

2.1.3.5 The monitor high-high alarm setpoint above background 

(ncps) should be set at the C.R. value.  

2.1.4 Multiple Release Points 

The discharge canal monitor and service water discharge line monitor 

are provided to detect unplanned or accidental releases. All 

normal releases are monitored by the radwaste discharge line monitor.  

There are therefore no multiple release points and monitor settings 

do not have to be reduced to account for multiple releases.  

-2-4c 
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TABLE 2.1-1 LIQUID SOURCE TERMS

RADIONUCLIDE 

Na-24 
Mn-56 
Co-60 
Cu-64 
Zn-69m 
Np-23 9 

Br-83 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-92 
Y-93 
Mo-99 
1-131 
1-132 
1-133 
1-134 
Cs-134 
1-135 
Cs-136 
Cs-137 
Cs-138 
Ba-140 
La- 141 
Ce-144 
H-3 
Total

RADIOACTIVITY (3) 
(A j) (Ci/Yr) 

1.7 E-1 
2.7 E-1 
2.0 E-2 
5.4 E-1 
3.7 E-2 
1.7 E-1 
1.4 E-2 
2.8 E-3 
1.7 E-4 
6.4 E-2 
5.8 E-2 
1.0 E-1 
6.6 E-2 
5.0 E-2 
1.3 E-1 
1.3 E-1 
4.0 E-1 
6.4 E-2 
8.3 E-2 
2.5 E-1 
2.6 E-2 
1.2 E-1 
1.5 E-1 
1.1 E-2 
5.7 E-3 
5.3 E-3 
2. 1E 1 
2.39E1

(2) 

MPC (JACilml) 

3E-5 
1E-4 
3E-5 
2E-4 
6E-5 
1E-4 
3E-6 
3E-6 
3E-7 
5E-5 
6E-5 
6E-5 
3E-5 
4E-5 
3E-7 
8E-6 
1E-6 
2E-5 
9E-6 
4E-6 
6E-5 
2E-5 
2E-4 
2E-5 
3E-6 
1E-5 
3E-3

*These source terins were calculated in accordance with NUREG-0016 

by using the USNRC "GALE" Code.
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2.2 Compliance With 10 CFR 20 

In order to show compliance with 10 CFR 20, the concentrations of radionuclides in 

liquid effluents will be determined and compared with maximum permissable 

concentrations (MPC) as defined in Appendix B, Table II of 10 CFR 20. Concen

trations of radioactivity in effluents prior to dilution will be determined. Con

centration in diluted effluent will be calculated using these results prior to each 

batch release, and following each batch release.  

2.2.1 Batch Releases 

2.2.1.1 Prerelease 

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

MNGP will show compliance with 10 CFR 20 in the following manner: 

The concentration of the various radionuclides in the batch release prior to 

dilution, is divided by the minimum dilution flow to obtain the concentration at the 

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

C. R 
Conc. = 1 (2.2-1) 

1 MDF 

where 

Conc - concentration of radionuclide i at the unrestricted 

area, gCi/ml; 

Ci concentration of radionuclide i in the potential batch 

release, pCi/ml; 

R = release rate of the batch, gpm; 

MDF = minimum dilution flow, gpm.  

2-5



The projected concentration in the unrestricted area is compared to the concen

trations in Appendix B, Table II of 10 CFR 20. These concentrations are given in 

Table 2.1-1. Before a release may occur, equation 2.2-2 must be met for all 

isotopes. For the MNGP the MDF is 240,000 gpm. The maximum release rate is 50 

gpm.  

FCone.1 _ 

Co M<PG (2.2-2) 

1MPC.  

where 

MCP. = maximum concentration of radionuclide i 

from Reference 2, pCi/mI

2-6



Liquid Effluent Doses - Compliance with 10 CFR 50

Doses resulting from liquid effluents will be calculated monthly to show compliance 
with 10 CFR. 50. ( A cumulative summation of total body and organ doses for 
each calendar quarter and calendar year will be maintained as well as projected 
doses for the next month.  

2.3.1 Determination of Liquid Effluent Dilution 

To determine doses from liquid effluents the near field average dilution factor for 
the period of release must be calculated. This dilution factor must be calculated 
for each batch release. The dilution factor is determined by: 

.Rk 
Fk 

X ADFk (2.3-1) 

where 

Rk = Release rate of the batch during time period 
k, gpm; 

ADFk = Actual dilution flow during the time period 
of release k, gpm.  

The value of X is the site specific value for the mixing effect of the MNGP dis
charge structure. This value is 1.0 for MNGP while operating in the once-through 
cooling mode. Although not expected to occur, if radioactive material is 
discharged while operating in the recycle mode, this value may be 1.86.  

2.3.2 Dose Calculations 

The dose contribution from the release of liquid effluents will be calculated 
monthly. The dose contribution will be calculated using the following equation: 

Dr = A t C F (2.3-2) 
k i ir k ik k

2-7 Rev. I
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= the dose commitment 'to the total body or any 
organ, from the liquid effluents for the 31 day 
period, mrem; 

= the average concentration of radionuclide, i, in 
undiluted liquid . effluent for the release k, 
PCi/ml; 

= the site related ingestion dose commitment 
factor to the total body or any organ r for each 
identified principal gamma and beta emitter, 
mrem/hr per pCi/ml; 

= the. near field average dilution factor for Cik 
during liquid effluent release k, as defined in 
.Section 2.3.1; 

= the length of time for release k, hours

The dose factor Air was 
lowing equation: 

A. = 
17*

calculated for an adult for each isotope using the fol-

1.14 x 105 (730 ./D + 21BF) DFir

where

1.14 x 10 5 106 pCi 
- x 

pCi

10 3 MI.  

1 x
1 yr 

8760 hr

= adult water consumption rate, 1/yr; 

2-8

where:

Cik 

A.  Air 

Fk 

tk

(2.3-3) I

730
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D = dilution factor from the near field area to the 

potable water intake for adult water 

consumption; 

21 = adult fish consumption, kg/yr; 

BF. = bioaccumulation factor for radionuclide i in fish 

from Table A-1 of Regulatory Guide 1.109 Rev.  
(5) 1, pCi/Kg per pCi/1; 

DF. = dose conversion factor for radionuclide i for if 

adults for particular organ r from Table E-11 of 

Regulatory Guide .1.109 Rev. 1, mrem/pCi.  

A table of A. values for an adult at the MNGP are presented in Table 2.3-1. The 
far field dilution factor, D , for the MNGP is 7:1, for the nearest downstream 
water supply in St. Paul. This value was determined by assuming that effluents are 
completely mixed in 50 percent of the Mississippi River flow (7431 cfs at Anoka, 
Minnesota).  

2.3.3 Cumulation of Doses 

Doses calculated monthly will be summed for comparison with quarterly and annual 
limits. The monthly results should be added to the doses cumulated from the other 
months in the quarter of interest and in the year of interest. The following 
relationships should hold: 

For the quarter, 

D < 1.5 mrem total body (2.3-4) 

D < 5 mrem any organ (2.3-5) 

2-9 
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For the Calendar year,

D < 3 mrem total body (2.3-6) 

D < 10 mrem any organ (2.3-7) 

The quarterly limits given above represent one half of the annual design objective.  
If these quarterly or annual limits are exceeded, a special. report should be sub
mitted stating the reason and corrective action to be taken. This report will in
clude results of analyses of Mississippi River water and an analysis of possible 
impacts through the drinking water pathway. If twice these limits are exceeded, a 
special report will be submitted showing compliance with 40 CFR 190.  

2.3.4 Projection of Doses 

Anticipated doses resulting from the release of liquid effluents will be projected 
monthly. If the projected doses for the month exceed 2 percent of Equation 2.3-6 
or 2.3-7, additional components of the liquid radwaste treatment system will be 
used to process waste. The projected doses will be calculated using .Equation 2.3-2.  
The dilution factor, Fk, will be calculated by replacing the term ADFk in Equation 
2.3-1 with the term MDF from Equation 2.2-1. The total source term utilized for 
the most recent dose calculation should be used for the projections unless 
information exists indicating that actual releases could differ significantly in the 
next month. In this case, the source term whould be adjusted to reflect this 
information and the justification for the adjustment noted. This adjustment should 
account for any radwaste equipment which was operated during the previous month 
that could be out of service in the coming month.  

2-10

Rev. I



MONTICELLO 

LIQUID EFFLUENT MONITOR SETPOINTS 

REFERENCES 

(1) NSP - Monticello Nuclear Generating Plant, Appendix I Analysis 
Supplement No. 1 - Docket No. 50-263, Table 2.1-1.  

(2) 10CFR20, Appendix B, Table II, Column 2.  

(3) NSP - Monticello Nuclear Generating Plant, Appendix I Analysis 
Supplement No. 1 - Docket No. 50-263, Figure 2.1-2.
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TA8LE.2.3-1 
Act VALUES FOR THE MCNTICELLO NUCLEAR GENERATTING "LANT

LIVER

(MREM/HR PER pCI/ML) 

T.80CY THYRTOD ' KIDNEY LUNG GT-LLT

I 3 
6C 14 
IINA 24 
15P 32 
24CR 51 
25MN 54 
25MN 56 
26FE 55 
26FE 59 
27CC 58 
27CC 60 
28NT 63 
28NT 65 
29CU 64 
30ZN 65 
3CZN 69 
358R 83 
358R 84 
358R 85 
37R8 36 
37R8 38 
37RS 89 
33SR 89 
33SR 90 
385R 91 
38SR 9Z 
39Y 90 
39Y 91M 
39Y 91 
397 92 
39Y 93 
4CZR 95 
40ZR 97 
41N6 95 
42'D 99 
437C 919& 
43TC101 
44RU103.  
44RUI05 
44RU106 
47AG110* 
52TE125M 
52TE127M 
5ZT1 ZT 
52T2129A 
5272129

0. G C-0 1 
3.13E 04 
4.27E 02 
4.62F 07 
0.00E-01 
0. 0E-01 
0. a CE-0 I 
6.91E 02 
1.09F .03 
0. a CE-01 
0.00E-01 
3.27F 04 
1.33E 02 
0. 00-01 
2.32E 04 
4.94E 01 
0.00E-01 
0.00 E-01 
a . 0 .0-0 1 
0.00E-01 
0.00E-01 
0.0CE-A1 
2.58E 04 
6.35E 05 
4.75E 02 
1.80E 02 
6.90E-01 
6. 52E-03 
1.01Z 01 
6.06E-02 
1.92E-01 
6.02E-01 
3.32E-02 
4.47F 02 
0.0CE-01 
I.199-OZ 
1.21E-02' 
6.63S 00 
5.52E-01 
9.85E 01 
2.78E 00.  
Z.60E (37 
6.56E 03 
1.07E 02 
1.11E 04 
3.04E 01

1.472 00 
6.26f 03 
4.27E 02 
2.87E 06 
0.00E-01 
4.43E 03 
1.11E 02 
4.77E 02 
2.56F 03 
9.80E 01 
2.82E 02 
2.26E 03 
1.722 01 
1.10E 01 
7.39E 04 
9.46E 01 
0 .00-01 
0.00E-01 
0.CGE-0l 
1.01E 05 
2.90E 02 
1.92E 02 
0.002-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
9.00-01 
0.00E-01 
0.00E-01 
0. 0 0E-01 
1.93E-01 
6.71=-03 
2.49E OZ 
1.54E 02' 
3.34E-OZ 
1.75E-02 
G.00E-01 
0..00E-01 
0.00E-01 
Z.57E 00 
9.41E OZ 
2.35 E 03 
3-83E GI 
4.16E 03 
1.14E 01

1.47E 00 
6.26E 03 
4.27E 02 
1.79E 06 
1.31E 00 
8.45E 02 
1.98E 01 
1.11E 02 
9.83E 02 
2.ZCE 02 
6.21E 02 
1.10E 03 
7.87E 00 
5.15E 00 
3.34E 04 
6.58E 00 
4.09E 01 
5.30E 01 
2.'8E 00 
4.72E 04 
1.54E 02 
1.35E 02 
7.40E 02 
1.56E 05 
1.92E 01 
7.78E 00 
1.35E-02 
2.53E- 04 
2.70E-01 
1.77E-03 
5.312-03 
1.31E- 01 
3.07E-03 
1.34E 02 
2.94E 01 
4.25E-I 
1.72E-01 
2.86E 00 
2.1.82-01 
1.25F 01 
1.53E 00.  
3.48E 0 2 
8.00E 02 
2.31E 01 
1.76E 03 
7..42E 00

1.47E 00 
6.26E 03 
4.27f 02 
0. 00E-01 
7.30E-01 
0.00E-01 
0.0OE-01 
0.007-01 
0.CGE-01 
0.0GE-01 
0.00E-01 
0.000-01 
0.0CE- 01 
0.00E-01 
0.00E-01 
0.00E-01 
0.002-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.002-01 
0.002-01 
0.00E-01 
0.00E-01 
0.002-01 
0.00 -01 
0.00E-01 
0.002-01 
0.00E-01 
0.002-01 
0. 0 0E-01 
0.00E-01 
0. 00E-01 
0.00E-01 
0 .0 02-0 1 
0.00E-01 
0.0 0E-01 
7'.81E OZ 
1.68E 03 
T.906 01 
3.83E 03 
2.34E 01

1.47E 00 
6.26E 03 
4.27E 02 
0.00E-01 
2.38E-01 
1.32E 03 
1.42E 02 
0..00 E-01 
0.00E-01 
C.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
2.76E 01 
4.94E 04 
6.14E 01 
0.002-01 
0.00E-01 
0.00c-01 
0.00E-01 
0.00e-01 
o00E-01 
0 .00E-01 
0.00E-01 
0.00E-01 
C.00E-01 
0.a00-01 
0. 0CE-01 
0 .00 E-01 
0.002-01 
0.00E-01 
3.03E-01 
1.01E-02 
2.46E 02 
3.50E 02 
5.072-01 
3.152-01 
2.53E 01 
7.132 00 
1.90E 02 
5.06E 00 
1.06E 04 
2.67E 04 
4.34E 02 
4.65E 04 
1.23E 02

1.472 00 
6.26E 03 
4.27E 02 
0. 00E-01 
1.73E 00 
0.00E-01 
0.00E-01 
2.66E 02 
7.16E 02 
0.00E-01 
0.005-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0. 00E-01 
0.00E-01 
0.002-01 
0. 00-01 
0.00E-01 
0. 00e-01 
0.00E-01 
0 .002-01 
0.00-01 
0.00E-01 
0.00E-01
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-41 
1.63E-02 
8.94E-03 
0.00S-01 
0.002-01 
0.00E-01 
0. 00E-1 
0.00e-01 
0.00E-01 

OW.0E-01 
0.00E-01 
0.00E-01

1.47E 00 
6.26E 03 
4.27E 02 
5.20E 06 
3.28E 02 
1.36E 04 
3.56E 03 
2.74E 02 
8.54E 03 
1.99E 03 
5.29F 03 
4.72E 02 
4.37E 02 
9.34E 02 
4.66E 04 
1.42E 01 
5.89E 01 
4.16E-04 
1.025-15 
2.00E 04 
4.01E-09 
1.12-11 
4.14F 03 
1.83E 04 
2.26E 03 
3.57E 03 
7.32E 03 
1.92E-02 
5.57S 03 
1.06E 03 
6.10E .03 
6.11E 02 
2.08E 03 
1.51E 06 
3.58E 02 
1.97S 01 
5.26E-14 
7.746 02 
3.33F 02 
6.38E 03 
1.052 03 
1.04iE 04 
2.20E 04 
8..42f 03 
5.612 04 
2.30E 01
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Ju. V4LUES FUCR
TABLE 2.3-1(Cont.) 

THE VCNTICELLO NUCLEIR GENERATING PLANT, 
(OREM/HR PER MCI/ML)

T.OCY THYRTOD

52TE131M 1.68E 03 
52TE131 1.31E 01 
527E132 2.44E 03 
53T 130 3.618 01 
531 131 1.99E 02 
53I 132 9.70E 00 
531 133 6.79E 01 
53T 134 5.07E 00 
531 135 2.12E 01 
55CS134 2.99E 05 
55CS136 3.12E 04 
55CS137 3.83E 05 
55CS138 2.65E 02 
568A139 2.08E 00 
5684140 4.36E 02 
568A141 1.018 00 
5684142 4.57E-01 
57LA140 1.79E-01 
57L A142 9.18c-03 
58 C141 1.34E-Ol 
58CE143 2.36E-02 
58CE144 6.97E 00 
59PR143 6.60E-01 
59PR144 2.16E-03 
6CN0147 4 51E-01 
74W 187 2.97E 02 
93NP239 4.26E-02

8.205 02 
7.98E 00 
1.58E 03 
1.07E 02 
2.84E 02 
2.60E 01 
1.18F 02 
1.38F 01 
5.54E 01 
7.10E 05 
1.23E 05 
5.23E 05 
5.23C 02 
1 * 48E-03 
5.47E-01 
7.64E-04 
4.708-04 
9.04E-02 
4.1 38-03 
9.04E-02 
1.74E 01 
2.91E 00 
2.65E-01 
8.97E-04 
5.22E-01 
2.48E 02 
4.19E-03

6.83E 02 
6.03F 00 
1.48E 03 
4.21E 01 
1.63E 02 
9.08E 00 
3.60E 01 
4.92E 00 
2.05E 01 
5.81E 05 
8.88E 04 
3.43E 05 
2.59E 02 
6.10E-02 
2.85E 01 
3.41E-02 
2.88E-02 
2.39E-02 
1.0 4E-03 
1.03E-02 
1.93E-03 
3.74E-01 
3.27E-02 
1.10E-04 
3.12E-02 
8.688 01 
2.3 1E-03

1.308 03 
1.57F 01 
1.75F 03 
9.03E 03 
9.32E 04 
9.08E 02 
1.74E 04 
2.39S 02 
3.66E 03 
0.008-01 
0.00E-01 
0.00E- 01 
0. 00E-01 
0 00E-01 
0.00E-01 
0.00E-01 
0 .00E-01 
0 ..0 0E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.0 0E-01 
o0.0E-01 
0 .00 E-01 
0.00E-01 
0.00r- 01 
0. 00E-01

9.31E 03 
8.37F 01 
1.52E 04 
1.66E 02 
4.38E 02 
4.13E 01 
2.16E 02 
2.19E 01 
8.898 01 
2.308 05 
6.36E 04 
1.78E 05 
3.84E 02 
1.39E-03 
1 .86E-01 
7.1 0E-04 
3.97E-04 
0.00E-01 
0.00E-01 
4.20E-02 
7.67E- 03 
1.73E 00 
1.53E-01 
5.06E-04 
3.05E-01 
0.00E-01 
1.31E-02

0 O0E-01 
0.00E-01 
C 000-0 1 
0 . 00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
7.63E 04 
9.41E 03 
5.90E 04 
3.808 01, 
8.4 1E-04 
3.13E-01 
4.34E-04 
2 .66E-04 
0 .0 0 E-40 
0.00E-01 
0.00E-01 

G000-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.0 08-01 
0.00E-01 
0.00E-01

8.14E 04 
2.70E 00 
7.47E 04 
9.18E 01 
7.50E 01 
4.88E 00 
1.06E 02 
1.20F-02 
6,.26E 01 
1.24E 04 
1.40E 04 
1.01E 04 
2.23E-03 
3.69F 00 
8.97r 02 
4.77E-10 
6.44E-19 
6.64E 03 
3.05E 01 
3.46E 02 
6.51E 02 
2.36E 03 
2.896 03 
3 . 11E-10 
2.50E 03 
8.13f 04 
9.60S 02
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3.0 GASEOUS EFFLUENTS

3.1 Monitor Alarm Setpoint Determination 

3.1.1 Effluent Monitors 

Monitor alarm setpoints will be determined in order to assure com
pliance with 10CFR20. The setpoints will indicate if the dose rate 
at or beyond the site boundary 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.  

Monitor alarm setpoints will be calculated for the Reactor Building 
Ventilation Plenum Noble Gas monitors and the Stack Noble Gas Moni
tors once per month. These calculations will be based on the noble 
gas isotopes in releases made during the previous month. In addi
tion, prior to each containment purge the Stack Monitor setpoint 
will be recalculated based-on the sample taken prior to purging.  
If no detectable noble gas activity is found in the purge sample, 
Table 3.1-1 values may be used. If any calculated setpoint is less 
than the existing monitor setpoint, the setpoint will be reduced to 
the new value. If the calculated setpoint is greater than the 
existing monitor setpoint, the setpoint may remain at the lower 
value or increased to the new value. The Stack Monitor alarm set
point during purging may not be increased above the setpoint deter
mined for continuous releases.  

3.1.1.1 Reactor Building Vent Isolation Setpoint 

The following method applies to continuous gaseous releases via 
the Reactor Building Vent when determining the high-high alarm set
point for the Reactor Building Vent Plenum Monitor which initiates 
isolation of Reactor Building Vent releases.  

a. Determine the "mix" (noble gas radionuclides and com
position) of the gaseous effluent.  

3-1 
Rev.1



(1) Determine the gaseous source terms that are rep
resentative of the "mix" of the gaseous effluent.  
Gaseous source terms are the total curies of each 
noble gas released during the previous month. Table 
3.1-1 source terms may be used if the Reactor Build
ing Vent releases for the previous month were below 
the lower limits of detection (LLD).  

(2) Determine Si (the fraction of the total radio
activity in the .gaseous effluent comprised by 
noble gas radionuclide "i") for each individual 

noble gas radionuclide in the gaseous effluent.  

A.  1 
S. - (3.1-1) 

Ai = The radioactivity of noble gas radionu
clide "i" in the gaseous effluent 

b. Determine Qt (the maximum acceptable total release 
rate of all noble gas radionuclides in the gaseous 
effluent (ACi/sec)) based upon the whole body expo
sure limit (500 mrem/yr).  

t500 (3.1-2) 
(X/Q) v Ki Si 

(X/Q)v = The highest calculated annual average 
relative concentration of effluents released 
via the Reactor Building Vent for any area at 
or beyond the site boundary for all sectors
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(sec/m 3) from Appendix A, Table A-3. = 4.08 

E-6 sec/m 3 (SSE, 0.43 miles) 

Ki == The total whole body dose factor due to 
gamma emissions from noble gas radionuclide "i" 

(mrem/year/pCi/m3 ) from Table 3.1-2.  

c. Determine Qt based upon the skin exposure limit 

(3000 mrem/yr).  

3000 
t (X/Q)v (Li + 1.1 M )S . (3.1-3) 

Li + 1.1 Mi = The total skin dose factor due 
to emissions from noble gas radionuclide "i" 
(mrem/year/pCi/m3 ) from Table 3.1-2.  

d. Determine Ct (the maximum acceptable total radioacti
vity concentration of all noble gas radionuclides 

in the gaseous effluent (gCi/cc)).  

(2.12 E-3) Q 
Ft CF (3.1-4) 

NOTE: Use the lower of the Qt values obtained 

in Sections 3.1.1.1b and 3.1.1.1c.  

F = The maximum acceptable effluent flowrate 
at the point of release (cfm) =-175,000 cfm(1 ) 

2.12 E-3 = Unit conversion factor to convert 
pCi/sec/cfm to pCi/cc.  
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e. Determine C.R. (the calculated monitor count rate 
above background attributed to the noble gas radio
nuclide (net mrad/hr).  

Ct 
C.R. = (3.1-5) 

E = The detection efficiency of the monitor for 
noble gas radionuclides (pCi/cc/mrad/hr) from 

Plant Chemistry Surveillance Procedures.  

f. Determine HHSP (the monitor high-high alarm setpoint 
above background (net mrad/hr)).  

HHSP = 0.50 C.R. (3.1-6) 

0.50 = Fraction of the total radioactivity from 
the site via the monitored release point to 
ensure that the site boundary limit is not ex
ceeded due to simultaneous releases from several 
release points.  

3.1.1.2 Stack Isolation Setpoint 

The following method applies to gaseous releases via the Stack when 
determining the high-high alarm setpoint for the Stack Gas Monitor 
which initiates isolation of Stack releases. The method is applied 
to both continuous releases and batch releases (containment purges).  
Mechanical vacuum pump releases (relatively -insignificant) will be 
controlled using the continuous setpoint.  

a. Determine the "mix" (noble gases and composition) of 
the gaseous effluent.  

Rev. I



(1) Determine the gaseous source terms that are 
representative of the "mix" of the gaseous ef

fluent. Gaseous source terms are the total 
curies of each noble gas released during the 
previous month or a representative analysis of 

the gaseous effluent. Table 3.1-1 source terms 

may be used if the Stack releases for the pre

vious month were below the lower limits of de
tection (LLD).  

(2) Determine Si (the fraction of the total radio

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

A 
Si A (3.1-7) 

A 

Ai = The radioactivity of noble gas radionuclide 
"i" in the gaseous effluent.  

b. Determine Qt (the maximum acceptable total release 
rate of all noble gas radionuclides in the gaseous 
effluent (ACi/sec)) based upon the whole body expo
sure limit (500 mrem/yr).  

500 
Qt V. (3.1-8) 

~vi Si 

NOTE: For short-term batch releases (equal to 

or less than 500 hrs/years) via drywell purging, 
substitute vi for Vi in Equation 3.1-8.
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Vi = The constant for long-term releases (great
er than 500 hrs/year) for noble gas radionuclide 
"i".accour;ting for the gamma radiation from the 
elevated finite plume (mrem/year/pCi/sec) from 
Table 3.1-2.  

vi = The constant for short-term releases (equal 
to or less than 500 hrs/year) for noble gas ra
dionuclide "i"' accounting for the gamma radiation 

from the elevated finite plume (mrem/gCi/sec) 
from Table 3.1-2.  

c. Determine Qt based upon the skin exposure limit (3000 
mrem/yr).  

3000 (3.1-9) 
.Q 

t = L(X/Q) s + 1.1 B S 

NOTE: For short-term batch releases (equal to 
or less than 500 hrs/year) via drywell purging, 
use short-term (X/q)s value and substitute bi 
for Bi in Equation 3.1-9.  

Li (X/Q)s + 1.1 Bi = The total skin dose constant 
for long-term releases (greater than 500 hrs/year) 
due to emissions from noble gas radionuclide 
"i" (mrem/year/pCi/sec) from Table 3.1-2.  

Li (X/q)s + 1.1 bi = The total skin dose constant 
for short-term releases (equal to or less than 
500 hrs/year) due to emissions from noble gas 
radionuclide "i" (mrem/year/ACi/sec) from Table 
3.1-2.
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d. Determine Ct (the maximum acceptable total radioac
tivity concentration of all noble gas radionuclides 

in the gaseous effluent (pCi/cc)).

(2.12 E-3) Q 
C = F (3.1-10)

NOTE: Use the lower of the Qt values obtained 

in Sections 3.1.1.2b. and 3.1.1.2c.  

F = The maximum acceptable effluent flowrate 

at the point of release (cfm) = 5000 cfm 

2.12 E-3 = Unit conversion factor to convert 

1&Ci/sec/cfm to pCi/cc.  

e. Determine C.R. (the calculated monitor count rate 
above background attributed to the noble gas radio

nuclides (ncps)).

Ct 
C.R. =E (3.1-11)

E = The detection efficiency of the monitor for 
the source term noble gas radionuclides (gCi/cc/ 
cps) from Plant Chemistry Surveillance procedures.  

f. Determine .HHSP (the monitor high-high alarm setpoint 

above background (ncps)).

HHSP = 0.50CR (3.1-12)

Rev. I
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0.50 = Fraction of the total radioactivity from 
the site via the monitored release point to en

sure that the site boundary limit is not ex

ceeded due to simultaneous releases from several 

release points.  

3.1.2 Accident Monitors 

The gross radioactivity in noble gases removed from the main con

densor by means of steam jet air ejectors as measured prior to enter

ing the treatment, adsorption, and delay systems shall be limited by 

an alarm setpoint for the Off-Gas Monitor.  

This procedure determines the monitor alarm setpoint that indicates 

if the potential body accident dose to an individual at or beyond 

the site boundary due to noble gas radionuclides in the gaseous I 
effluent released from the site exceeds a small fraction of the 
limits specified in 10CFR100 in the event this effluent, including 

the radioactivity accumulated in the treatment system, is inadver

tently discharged directly to the environment without treatment.  

Offgas flow is automatically terminated when this setpoint is reached.  

3.1.2.1 Determine Qt (the maximum acceptable total release rate 

in pCi/sec of all noble gas radionuclides in the gaseous 

effluent at the Off-Gas Monitor after a 5-minute decay 

based on the maximum acceptable total release rate of 

2.60E5 pCi/sec after a 30-minute decay.  

a. Determine the off-gas mixture of the gaseous effluent.  

The off-gas mixture is the fraction of the off-gas 

noble gas radioactivity caused by each recoil, dif

fusion, and equilibrium component. The off-gas mix

ture is determined, monthly, in conjunction with the 

Monticello Technical Specification requirement 48 B5C.  
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b. Determine Qt based on the off-gas mixture using Table 
3.1-3.  

3.1.2.2 Determine Ct (the maximum acceptable total radioactivity 
concentration of all noble gas radionuclides in the gase
ous effluent (pCi/cc)).

(2.12 E-3) Q 
Ct = (3.1-13)

f = The maximum acceptable effluent flowrate at the 
point of release (cfm) = 85.5 cfm.  

3.1.2.3 Determine C.R. (the calculated monitor reading above back
ground attributed to the noble gas radionuclides (mR/hr)).

Ct 
C.R. = (3.1-14)

E = The detection efficiency of the monitor for noble 
gas radionuclides represented in main condensor off
gas (pCi/cc/mR/hr) from Plant Chemistry Surveillance 
procedures.  

3.1.2.4 The monitor high=high alarm setpoint above background 
(mR/hr) should be set at or below the C.R. value.
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0

TABLE 3.1-1 GASEOUS SOURCE TERMS( 3 )

RADIONUCLIDE 

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Kr-90 
Xe-131a 
Xe-133e 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
Xe-139 
Ar-41 
Total

REACTOR BLDG 
VENT (Al) (Ci/Yr)

7.IE1 

-33E2 
2.33E2 

3.26E2 
6.96E2 
7.09E2 

1.41E3 

3.58E3

GLAND SEAL 
(A)(Ci/Yr) 

2.3E 1 
4. 1E1

1. 4E2 
1. 4E2 
6.0E2 

2. OEO 
5.6El 
1. 7El 
1. 5E2 
7.3E2 
5.6E2 

2.46E3

MECR. VAC. PUMP.  
(Al) (Ci/Yr)

GASEOUS RADWASTE 
(Ai) (Ci/Yr)

1.3E2

2.3E3 

3.5E2

2.65E3

4.5El 
2.7E1 
8.9E3

9.10E3

DRYWELL VENTING 
(A,) (CilYr) 

I3.OEO 

3.OEO 
3.OEO 

6.6E1 
4.6El 
3.4E1 

7.OEO 

1.62E2

ws 
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TABLE 3.1-2 DOSE FACTORS AND CONSTANTS

RADIONUCLIDE 

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

RADIONUCLIDE 

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

TOTAL WHOLE BODY 
DOSE FACTOR 

(K1 )(mrem/yr/uCi/M
3 ) 

7.56E-2 
1.17E3 
1.61E1 
5.92E3 
1.47E4 
1.66E4 
1.56E4 
9.15E1 
2.5iE2 
2.94E2 
3.12E3 
1.81E3 
1.42E3 
8.83E3 
5.02E3 
8.84E3 

TOTAL BODY DOSE 
CONSTANT FOR 
SHORT TERM RELEASES 
(v) (mrem/Yr/uCi/sec) 

2.99E-9 
1.59E-4 
2.40E-6 
7.25E-4 
1.90E-3 
1.28E-3 
1.85E-4 
3.79E-5 
2.87E-5 
2.99E-5 
3.82E-4 
2.57E-4 
1.14E-4 
1.13E-3 
6.63E-5 
1.57E-3

TOTAL SKIN DOSE FACTOR 
(4+1.1Mi) 

(mrem/yr/uCi/M
3 ) 

2.12E1 
2.81E3 
1.36E3 
1.65E4 
1.91E4 
2.91E4 

2.52E4 
6.48E2 
1.35E3 
6.94E2 
4.41E3 
3.97E3 
1.39E4 
1.43E4 
7.10E4 
1.29E4 

TOTAL SKIN DOSE 
CONSTANT FOR-LONG 
TERM RELEASES.  
(LI(X/Q)S +1.18 )* 
(mrea/Yr/uCi/sec) 

4.15E-7 
3.90E-4 
1.52E-4 
2.13E-3 
3.OOE-3 
2.97E-3 
1.08E-3 
1.10E-4 
1.55E-4 
7.88E-5 
6.36E-4 
5.77E-4 
1.52E-3 
2.10E-3 
7. 33E-3 
2.28E-3

TOTAL BODY 
DOSE CONSTANT FOR 
LONG TERM RELEASES 

(V1 ) (mrem/yr/uCi/sec) 

2.61E-9 
1.39E-4 
2.10E-6 
6.33E-4 
1.66E-3 
1.12E-3 

1.61E-4 
3.31E-5 
2.51E-5 
2.61E-5 
3.34E-4 
2.24E-4 
9.99E-5 
9.90E-4 
5. 79E-5 
1.20E-3 

TOTAL SKIN DOSE 
CONSTANT FOR SHORT 
TERM RELEASES 
(Li (X/q) S+ 1.1 bj)* 
(mrem/Yr/uCi/sec) 

4.75E-7 
7.07E-4 
4.14E-4 
4.18E-3 
3.86E-3 
5.20E-3 
2.54E-3 
2.11E-4 

3.56E-4 
1.45E-4 
8.54E-4 
9.94E-4 
3.92E-3 
3.13E-3 
2. 01E-2 
3.1OE-3

* (X/Q)s, Bi, and bi values obtained from other tables in the ODCM.
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TABLE 3.1-3 OFF-GAS RELEASE RATES

Off-Gas Mixture 
Recoil/Diff/Eq

1.00 
0.90 
0.90 
0.80 
0.80 
0.80 
0.70 
0.70 
0.70 
0.70 
0.60 
0.60 
0.60 

0.60 
0.60 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.30 
0.30 
0.30 
0.30 
0.30.

0.0 
0.10 
0.0 
0.20 
0.10 
0.0 
0.30 
0.20 
0.10 
0.0 
0.40 
0.30 
0.20 
0.10 
0.0 
0.50 
0.40 
0.30 
0.20 
0.10 
0.0 
0.60 
0.50 
0.40 
0.30 
0.20 
0.10 
0.0 
0.70 
0.60 
0.50 
0.40 
0.30

Release Rate* 
(5 min. Decay) 

(pCi/sec)

0.0 
0.00 
0.10 
0.00 
0.10 
0.20 
0.00 
0.10 
0.20 
0.30 
0.00 
0.10 
0.20 
0.30 
0.40 
0.0 
0.10 
0.20 
0.30 
0.40 
0.50 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.00 
0.10 
0.20 
0.30 
0.40

2.16E 
1.89E 
2.05E 
1.67E 
1.78E 
1.94E 
1.50E 
1.57E 
1.67E 
1.81E 
1.36E 
1.41E 
1.47E 
1.55E 
1.55E 
1.25E 
1. 27E 
1.31E 
1.35E 
1.41E 
1.51E 
1. 15E 
1.16E 
1.18E 
1.20E 
1.23E 
1.27E 
1.33E 
1.07E 
1.07E 
1.08E 
1.08E 
1.09E

06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
'06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06

Off-Gas Mixture 
Recoil/Diff/Eq

0.30 
0.30 
0.30 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10.  
0.10 
0.10 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0

0.20 
0.10 
0.0 
0.80 

0.70 
0.60 

0.50 
0.40 
0.30 
0.20 
0.10 
0.0 
0.90 
0.80 
0.70 
0.60 
0.50 
0.40 
0.30 
0.20 

0.10 
0.0 
1.00 
0.90 
0.80 
0.70 
0.60 
0.50 
0.40 
0.30 
0.20 
0.10 
0.0

Release Rate* 
(5 min. Decay) 
(pCi/sec)

0.50 
0.60 
0.70 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
0.0 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00

1.10E 
1.11E 
1.13E 
9.96E 
9.92E 
9.88E 
9.83E 
9.76E 
9.67E 
9.56E 
9.38E 
9. 11E 
9.33E 
9.24E 
9.14E 
9. 01E 
8.85E 
8.65E 
8.38E 
8. 01E 
7.47E 
6.60E 
8.78E 
8.65E 
8.50E 
8.32E 
8.09E 
7.82E 
7.46E 
6.99E 
6.33E 
5.35E 
3.73E

06 
06 
06 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05

*Release rate based on a maximum acceptable total release rate of 
2.60E5 pCi/sec after a 30-minute decay.
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Gaseous Effluent Dose Rate - Compliance with 10 CFR 20

Dose rates resulting from the release of noble gases, and radiolodines and 
particulates must be calculated to show compliance with 10 CFR 20. The limits of 
10 CFR 20 are conservatively applied on an instantaneous basis at the hypothetical 
worst case location.  

3.2.1 Noble Gases 

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. The set point 
determinations discussed in the previous section are based on the dose calculational 
method presented in NUREG-0133. They represent a backward solution to the 
limiting dose equations in NUREG-0133. Setting alarm set trip points in this 
manner will assure that the limits of 10 CFR 20 are met for noble gas releases.  
Therefore, no routine dose calculations for noble gases will be needed to show 
compliance with this part. Routine calculations will be made for doses from noble 
gas releases to show complian e with 10 CFR 50,Appendix I.  

3.2.2 Radioiodine and Particulates and Other Radionuclides 

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. The calculation of dose rate from radioiodines and particulates will be 
performed for drywell purges prior to the release and weekly for all releases. The 
calculations will be based on the results of analyses obtained pursuant to the MNGP 
Technical Specifications. The following general equation is used to show 
compliance with 10 CFR 20: 

j j I s i v i < 1500 mrem/yr (3.2-1) j i [Q is iVJ 
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where

P. = infant critical organ dose parameter for radiolodines 

and particulates with half lives greater than 8 days, 

for radionuclide i and pathway j (if pathway j exists 

at the point of interest); 

mrem/yr per ACi/m3 for inhalation pathways; 

= m2 mrem/yr per MCi/sec for food and ground 

plane pathways; 

Qis the release rate of radionuclide i, in gaseous effluents 

from free-standing stack, tLCi/sec; 

Q iv = the release rate of radionuclide i in gaseous 

effluent from all vent releases, IACi/sec; 

W = the calculated annual average dispersion parameter 

for estimating the dose to an individual at the controlling 

location due to all vent releases: 

Wv = sec/m 3 for the inhalation pathway and for tritium 

in the food pathway; 

W = meters 2 for the food and ground plane 

pathways; 

W= the calculated annual average dispersion parameter 

for estimating the dose to an individual at the controlling 

location due to free-standing stack releases:
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W = sec/m 3 for the inhalation pathway and for 
tritium in the food pathway; 

= meters-2 for the food and ground plane 

pathways; 

Radiolodines and particulates will be released from the off gas stack or the reactor 
building vent. However, as stated in NUREG-0133, the critical receptor will be 
identified based on the reactor building vent D/Q. To show compliance, doses will 
be calculated for the critical site boundary location using all releases. Inhalation, 
ground plane exposure and milk consumption will be assumed to exist at this 
location. Selection of the actualreceptor and dispersion parameters is discussed in 
Section 3.2.3. Equation 3.2.2 will be used to show compliance with 10 CFR 20 for 
all radioiodine and particulate releases.  

Pi F(/Qv) + s i G(D/Qv) Qiv + (D/Qs is 

IPi [(D/Qv) iv + (D/QS) Q is] <1500 mrem/yr (3.2-2) 

where 

P. = infant critical organ dose parameter for radionuclide i 
for the inhalation pathway, mrem/yr per pCi/m3 

P. = infant critical organ dose parameter for radionuclide i 
for the ground plane pathway, m 2mrem/yr per pCi/sec 
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P. = infant critical organ dose parameter for radionuclide 
i for either the cow milk or goat milk pathway, m 

mrem/yr per ICi/sec; 

(X/Q)- annual average relative concentration for long-term 

release from the reactor building vent at the critical 
3 location, sec/m (Appendix A, Table A-3); 

(X /Q)s = annual average relative concentration for long-term 

releases from the off-gas stack at the critical 

location, sec/m3 (Appendix A, Table A-6); 

(D/Q)v = annual average relative deposition for long-term release 

from the reactor building vent at the critical location 

1/m2 (Appendix A, Table A-3); 

(D/Q)S = annual average relative deposition for long-term release 

from the off-gas stack at the critical location, 1/m2 

(Appendix A, Table A-6) 

iv the release rate of radionuclide i from the reactor 
building vent for the week of interest, gCi/sec; 

9is - the release rate of radionuclide i from the off-gas 
stack for the week of interest, iiCi/sec.  

The values of P are given in Table 3.2-1. For the food pathway (milk) the Pi value 
3I for tritium is in terms of mrem/yr per I.Ci/m 3 . Therefore, the dispersion factor in 

the milk portion of Equation 3.2.2 will be X /Q for tritium. Dispersion parameters 

(X /Q, D/Q) have been calculated using the USNRC computer code "XOQDOQ" and 
are given in Appendix A. Dose calculations using Equation 3.2.2 will be made once 
per week. The source terms (Qiv and Q. ) will be determined from the results of 
analysis of weekly stack and reactor building particulate filters and charcoal 
cartridges. These source terms include all gaseous releases from MNGP. They will 
be recorded and reported as the total dose for compliance with 10 CFR 20.
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A component of the total off gas stack source term will be short-term purge re
leases occurring as a result of containment drywell purging. Dose rate calculations 

will be made on this component separately to further assure compliance with 10 
CFR 20 prior to release. The calculated dose rate will be used only to determine 

whether or not the drywell can be purged. All doses from drywell purges will be 

accounted for and reported through the weekly calculations discussed above.  

Release rates will be determined from the results of analyses of samples from the 
drywell. The term Q is for the calculation of drywell purge doses will be 
determined by mulitplying the concentration of each nuclide in the drywell by the 
rate of release. Credit will be taken for the expected reduction in radionuclide 
concentration due to use of the standby gas treatment system. Equation 3.2.2 will 
be used to calculate doses with the exception of Q which will be 0. Prior to 
drywell purging the dose rate limit for the drywell purge will be determined using 
the previous weeks dose rates as an estimate of the dose rates for the present week 
as follows: 

BL = 1500 - D -D + D cv cs dw (3.2-3) 

where 

BL = limiting dose rate for the batch, mrem/yr; 

D = previous week's dose rate from reactor building continuous 
releases, mrem/yr; 

D = previous week's dose rate from off-gas stack continuous re
leases, mrem/hr; 

D dw previous week's dose rate from drywell purge releases, 
mrem/yr.  

Although mechanical vacuum pump releases are batch mode, they cannot be 
sampled prior to release. For this reason, no prerelease dose calculations can be
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made from this source. Experience has shown mechanical vacuum pump release to 
be well within 10 CFR 20 limits.  

3.2.3 Critical Receptor Identification 

As stated in 5.2.1 of NUREG-0133, when the critical receptor is different for stack 
and vent releases, the controlling location for vent releases should be used. For 
this reason the reactor building vent dispersion parameters will be used to identify 
the critical receptor. As discussed previously, weekly and batch dose calculations 
will be performed for the critical boundary location. The critical boundary location 
based on reactor vent long term D/Q (Table A-3) is 0.43 miles in the SSE sector.  
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TABLE 3.2-1

Pi VALUES FOR AN INFANT FOR THE MNGP

Isotope Inhalation Ground Plane Cow Milk Goat Milk 

H-3 6.47(2) 0 2.38(3) 4.86(3) 
P-32 2.03(6) 0 1.60(11) 1.93(11) 
Cr-51 3.57(2) 6.67(6) 4.79(6) 5.65(5) 
Mn-54 2.53(4) 1.09(9) 3.89(7) 4.68(6) 
Fe-59 2.35(4) 3.92(8) 3.93(8) 5.11(6) 
Co-58 1.11(4) 5.29(8) 6.06(7) 7.28(6) 
Co-60 3.19(4), 4.40(9) 2.10(8) 2.52(7) 
Zn-65 6.25(4) 6.89(8) 1.90(10) 2.29(9) 
Rb-86 1.90(5) 1.28(7) 2.22(10) 2.67(9) 
Sr-89 3.97(5) 3.16(4) 1.27(10) 2.66(10) 
Sr-90 4.09(7) - 1.21(11) 2.55(11) 
Y-91 7.00(4) 1.52(6) 5.26(6) 6.32(5) 
Zr-95 2.17(4) 3.48(8) 8.28(5) 9.95(4) 
Nb-95 1.30(4) 1.95(8) 2.06(8) 2.48(7) 
Ru-103 1.60(4) 1.55(8) 1.05(5) 1.27(4) 
Ru-106 1.60(5) 2.99(8) 1.44(6) 1.73'(5) 
Ag-110m -3.30(4) 3.14(9) 1.46(10) 1.75(9) 
Te-127m 3.80(4) 1.18(5) 1.04(9) 1.24(8) 
Te-129m 3.20(4) 2.86(7) 1.40(9) 1.68(8) 
Cs-134 7.02(5) 2.81(9) 6.79(10) 2.04(11) 
Cs-136 1.35(5) 2.13(8) 5.76(9) 1.73(10) 
Cs-137 6.12(5) 1.15(9) 6.02(10) 1.81(11) 
Ba-140 5.59(4) 2.94(7) 2.41(8) 2.89(7) 
Ce-141 2.15(4) 1.98(7) 1.37(7) 1.65(6) 
Ce-144 1.50(5) 5.84(7) 1.33(8) 1.60(7) 
1-131 1.48(7) 2.46(7) 1.06(12) 1.27(12) 
1-133 3.56(6) 3.54(6) 9.80(9) 1.18(10)
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Gaseous Effluents - Compliance with 10 CFR 50

Doses resulting from the release of noble gases, and radiolodines and particulates 
must be calculated to show compliance with Appendix I of 10 CFR 50. The calcu
lations will be performed monthly for all gaseous effluents.

3.3.1 

3.3.1.1

Noble Gas 

Dose Equations

The air dose at the critical receptor due to noble gases released in gaseous ef
fluents is determined by Equations 3.3-1 and 3.3-2. The critical receptor will be 
identified as described in Section 3.3.3.  

For gamma radiation:

3.17 x 108 8 Mi
*v + (X/q v iv 

< 5 mrad for any calendar quarter 
< 10 mrad for any calendar year

+ BQis + biqis

(3.3-1)

For beta radiation:

I N [ (X/Q) Q i vIi + (X/q) vqiV + (X /Q) 5Qis + (XI/q) s q 1

< 10 mrad for any calendar quarter 
< 20 marad for any calendar year (3.3-2)

where:

M = The air dose factor due to gamma emissions for each 
i3 identified noble gas radionuclide i, mrad/yr per pCi/in

= the air dose factor due to beta emissions for each 
identified noble gas radionuclide i, mrad/yr per pCi/m 3.

Rev. 1
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Ni
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(X/Q)V = the annual average relative concentration for areas 

at or beyond the site boundary for long-term reactor 

building vent releases (greater than 500 hrs/yr) sec/m 3 

(Appendix A, Table A-3); 

(X/q) = the relative concentration for areas at or beyond the 

site boundary for short-term reactor vent releases 

(equal to or less than .500/hrs/year), sec/m3 

(X/Q)s = the annual average relative concentration for areas 
at or beyond the site boundary for long-term off-gas 

stack releases (greater than 500 hrs/year), sec/m 3 

(Appendix A, Table A-6); 

(X/q)s = the relative concentration for areas at or beyond the 
*site boundary for short-term off-gas stack releases 

,(equal.to or less than 500 hrs/year), sec/m 3 

(Appendix A, Table A-9); 

is= the average release of noble gas radionuclide i in gaseous 
effluents for short-term off-gas stack releases (equal 

to or less than 500 hrs/year), pCi; 

iv the average total release of noble gas radionuclide i 

in gaseous effluents for short-term reactor building 
vent releases (equal to or less than 500 hrs/year), pCi; 

Qis = the total release of noble gas radionuclide i in 
gaseous releases for long-term off-gas stack releases 
(greater than 500 hrs/year), ;LCi; 

Qiv = the total release of noble gas radionuclide i in 
gaseous effluents for long-term reactor building 

vent releases (greater than 500 hrs/year), pCi;
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B = the constant for long-term releases (greater than 500 
hrs/yr) for each identified, noble gas radionuclide i 
accounting for the gamma radiation from the elevated 
finite plume, mrad/yr per pCi/sec; 

b = the- constant for short-term releases (equal to or less 
than 500 hrs/yr) for each identified noble gas radio
nuclide i accounting fro the gamma radiation from the 
elevated finite plume, mrad/yr per pCi/sec; 

3.17 x 10-8 the inverse of the number of seconds in a year.  

Noble gases will be released from MNGP from the reactor building vent and the 
off-gas stack. The reactor building vent releases will be long-term only. There
fore, the qiv term in Equation 3.3-1 and 3.3-2 will be 0. The long-term vent release 
rate, Q., will be determined from the reactor building vent continuous noble gas 
monitor and periodic isotopic analysis. The off-gas stack continuous noble gas 
monitor records both long and short-term stack releases. As stated in Section 3.3.2 
of this manual, drywell purges will be the. only quantifiable short-term releases 
from MNGP. Therefore, to separate these two terms the drywell source term 
should be subtracted from the total off-gas stack source term. Periodic isotopic 
analysis of main condenser off-gas and isotopic analysis of each drywell purge prior 
to release is used in conjunction with the total activity measured by the monitor to 
qualify individual noble gas isotopes released.  

Long-term x/Q's were given in Appendix A for vent and stack releases. Short
term X/Q's were calculated using the USNRC computer code "XOQDOQ" assuming 
144 hours per year drywell purge and are given in Appendix A, Tables A9, AIO, and 
All. Values of M and N were calculated using the methodology presented in 
NUREG-0133 and are given in Table 3.3-1. Table 3.3-2 presents values of B. and b.  
calculated using the.USNRC computer code "RABFIN." This code was also used to 
calcula. values of vi presented in Section 3.1. Values of vi were calculated by 
multiplying V. by the ratio of bi to Bi. The v., Bi, and bi values of Table 3.3-2 are 
the maximum values for the site boundaries location. This location, 0.51 SSE, is 
different than the critical site boundary location based upon the reactor building 
vent X/Q.
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3.3.1.2 Cumulation of Doses 

Doses calculated monthly will be summed for comparison with quarterly and annual 

limits. The monthly results will be added to the doses cumulated from the other 

months in the quarter of interest and in the year of interest and compared to the 

limits given in Equations 3.3-1 and 3.3-2. If these limits are exceeded, a Special 

Report will be submitted to the USNRC in accordance with the MNGP Technical 

Specifications. If twice the limits are exceeded, a Special Report showing 

compliance with 40 CFR 190 will be submitted.  

3.3.2 Raidioidine, Particulates, and Other Radionuclides 

3.3.2.1 Dose Equations 

The dose to an individual from radiolodines and particulates with half-lives greater 

than 8 days in gaseous effluents released to unrestricted areas is determined by the 

following expressions: 

During any calendar quarter or year

3.17 x 10 Rijak s + + wqviv + iv 

< 7.5 mrem (per quarter) 

< 15 mrem (per calendar year) (3.3-3) 

where: 

Qis = release of radionuclide i for long-term off-gas stack 

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

Qiv = release of radionuclide i for long-term reactor building 

vent releases (greater than 500 hrs/yr),iCi;
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q. = release of radionuclide i for short-term off-gas stack 

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

giv release of isotope i for short-term reactor building 
vent releases (equal to or less than 500 hrs/yr),gCi; 

W = dispersion parameter (X/Q or D/Q depending on pathway) 

for estimating dose to an individual at the controlling 

location for long-term off-gas stack releases (greater 

than 550 hrs/yr); 

W = the dispersion parameter (X/Q or D/Q) for estimating 

the dose to an individual at the controlling location 

for long-term vent releases (greater than 500 hrs/yr); 

w = dispersion parameter 0(/Q or D/Q) for estimating 

the dose to an individual at the controlling location 

for short-term off-gas stack releases (equal to or less 

than 500 hrs/yr); 

w = the dispersion parameter (X/Q or D/Q) for estimating 

the dose to an individual at the controlling location 

for short-term reactor building vent releases (equal 

to or less than 500 hrs/yr); 

3.17 x 10 = the inverse of the number of seconds in a year; 

R = athe dose factor for each identified radionuclide i, 
Rijak2 

pathway j, age group a, and organ k, m mrem/yr per 
3 Ci/sec or merem/yr pertpCi/m3 

The above equation will be applied to each combination of age group and organ.  

Values of Ri'ak have been calculated using the methodology given in NUREG-0133 .Jk
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and are given in Tables 3.3-3 through 3.3-21. The equation will be applied to a 

controlling location which will be one of the following: residence, vegetable garden, 

meat animal, milk animal. The selection of the actual receptor is discussed in 

Section 3.3.3. The source terms and dispersion parameters in Equation 3.3-3 are 

obtained in the same manner as in Section 3.2. The W values are in terms of X/Q 
3 (sec/m ) for the inhalation pathways and for tritium in all pathways. They are in 

terms of D/Q (m-2 ) for all other pathways excluding tritium. All calculations 

involving Equation 3.3-3 will include a monthly average release of 800,000 pCi of 

Carbon-14 from the plant stack in lieu of continuous effluent sampling for this 

nuclide.  

3.3.2.2 Cumulation of Doses 

Doses calculated monthly will be summed for comparison with quarterly and annual 

limits. The monthly results will be added to the doses cumulated from the other 

months in the quarter of interest and in the year of interest and compared with the 

limits in Equation 3.3-3. If these limits are exceeded, a Special Report will be 

submitted in accordance with the MNGP Technical Specifications. If twice the 

limits are exceeded, a Special Report showing compliance with 40 CFR 190 will be 

submitted.  

3.3.2.3 Projection of Doses 

Projection of doses is not necessary. The Technical Specifications require 

the offgas holdup system to be operated at all times.
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Critical Receptor Identification

The critical receptors for compliance with 10 CFR 50, Appendix I will be 
identified. For the noble gas specification the critical location will be based on the 
external dose pathway only. This location will be the off-site location with the 
highest long-term reactor building vent X/Q and will be selected using the X/Q 
values given in Appendix A, Table A-5. This location will be that used for showing 
compliance with 10 CFR 20 and remain the same unless meteorological data is re
evaluated or the site boundary changes.  

The critical location for the radioiodine and particulate pathway will be selected 
once per year. This selection will follow the annual land use census performed 
within 5 miles of the MNGP. Each of the following locations will be evaluated as 
potential critical receptors prior to the implementation of the effluent technical 
specifications. The critical receptor will be selected based on this evaluation.  

1. Residences in each sector 
2. Vegetable garden producing leafy green vegetables 
3. All identified milk animal locations.  

Following the annual survey, doses will be calculated using Equation 3.3-3 for all 
newly identified receptors and those receptors whose characteristics have changed 
significantly. The calculation will include appropriate information shown to exist 
at each location. The dispersion parameters given in this manual should be 
employed. The total releases reported for the previous calendar year should be 
used as the source term.  

3-24
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TABLE 3.3-1

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS*

Radionuclide 

Kr-83m 

Kr-85m 

Kr-85 

Kr-87 

Kr-88 

Kr-89 

Kr-90 

Xe-131m 

Xe-133m 

Xe-133 

Xe-135m 

Xe-135 

Xe-137 

Xe-138 

Xe-139 

Ar-41

le 
r0% 

as

Total Body 
Dose Factor 

Ki 
(mrem/yr per pCi/m 3 ) 

7.56E-02** 

1 .1 7E+03 

1 .61E+01 

5 .92E+03 

1 .47E+04 

1 .66E+04 

1 .56E+04 

9.15E+01 

2.51E+02 

2.94E+02 

3 .1 2E+03 

1 .81E+03 

1 .42E+03 

8.83E+03 

5 .02E+03 

8.84E+03

Skin Dose Factor 
L i 

(mrem/yr per pCi/m3) 

1.46E+03 

1.34E+03 

9.73E+03 

2.37E+03 

1 .01E+04 

7.29E+03 

4 .76E+02 

9.94E+02 

3 .06E+02 

7.11 E+02 

1 .86E+03 

1 .22E+04 

4.13E+03 

6.52E+04 

2 .69E+03

Gamma Air 
Dose Factor 

M 
(mrad/yr per pCi/m3) 

1.93E+01 

1.23E+03 

1 .72E+01 

6.1 7E+03 

1 .52E+04 

1 .73E+04 

1 .63E+04 

1 .56E+02 

3.27E+02 

3.53E+02 

3.36E+03 

1 .92E+03 

1 .51E+03 

9.21E+03 

5 .28E+03 

9.30E+03

Beta Air 
Dose Factor 

N 
(mrad/yr Per mCi/m 3) 

2.88E+02 

1 .97E+03 

1 .95E+03 

1 .03E+04 

2 .93E+03 

1 .06E+04 

7.83E+03 

1 .11E+03 

1 .48E+03 

1 .05E+03 

7.39E+02 

2.46E+03 

1.27E+04 

4.75E+03 

6.52E+04 

3 .28E+03

*The listed dose factors are for radionuclides 
**7.56E-02 = 7.56 x 10 .

that may be detected in gaseous effluents.

I
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TABLE 3.3-2 
DOSE PARAMETERS FOR FINITE EVALUATED PLUMES* 

Noble Gas Total Body Vi** Gamma Air Bi** Total Body vi*** 
Radionuclide (mrem/yr per Ci/sec) (mrad/yr per Ci/sec) (mrem/yr per Ci/sec) 
Kr - 83m 2.61E-9 3.77E-7 2.99E-9 

Kr - 85m 1.39E-4 2.07E-4 1.59E-4 

Kr - 85 2.10E-6 3.18E-6 2.40E-6 

Kr - 87 6.33E-4 9.52E-4 7.25E-2 

Kr - 88 1. 66E-3 2.49E-3 1.90E-3 
Kr - 89 1.12E-3 1.68E-3 1.28E-3 

Kr - 90 1.61E-4 2.42E-4 1.85E-4 
Xe - 131m 3.31E-5 5.21E-5 3.79E-5 
Xe - 133m 2.51E-5 4.09E-5 2.87E-5 
Xe - 133 2.61E-5 4.08E-5 2.99E-5 
Xe - 135m 3.34E-4 5.06E-4 3.82E-4 
Xe - 135 2.24E-4 3.37E-4 2.57E-4 
Xe -137 9.99E-5 1.51E-4 1.14E-4 
Xe - 138 9.90E-4 1.49E-3 1.13E-3 
Xe - 139 5.79E-5 8.69E-5 6.63E-5 
Ar - 41 1.20E-3 1.80E-3 1.38E-3 
*All values are for the critical boundary location 0.51 mi from the stack in the SSE sector 
**Values are annual average 

***Values are for 144 hours per year purge

I Gamma Air bi*** 
(mrad/yr per Ci/sec 

4 .32E-7 

2.37E-4 

3.64E-6 

1.09E-3 

2.85E-3 

1.92E-3 

2.78E-4 

5.97E-5 

4.68E-5 

4.67E-5 

5.79E-4 

3.89E-4 

1.73E-4 

1. 70E-3 

9.95E-5 

2.07E-3



TABLE 3.3-3 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY GROUND 
NUCLIDE T.PODY CI-TRACT BONE LIVER .KIDNEY THYROID LUNG SKIN 
------ ---------- ------------------------ +----------------------------------------------------------

CR 51 ; 4.66E 06 ; 4.66E 06 ; 4.66E 06 ; 4.66E 06 A 4.66E 06 ; 4.C6E 06 4.66E 06 ; 5.51E 06 ; 
------------- ----- ---------- +--------------------+ ----------------- ----------------

MN 54 ; 1.34E 09 ; 1.34E 09 I 1.34E 09 ; 1.34E 09 ; 1.34E 09 ; 1.34E 09 ; 1.34E Uq ; 1.57E 09 ; 
-------------------------------------------------------------- ---------- 4------------------4---- ---------- ---- 4------ -----------+ 

FE 59 ; 2.7bE 08 ; 2.75E 08 ; 2.75E 08 ; 2.75E 08 ; 2.75E 08 2.75E 08 2.75E 08 4 3.23E 08 I 
--------------------- +------------ ----------- -- +------------------4-------------------------------

CO 58 ; 3.79E 08 ; 3.79E 08 : 3.79E 08 : 3.79E OR I 3.79E 08 ; 3.79E 08 ; 3.79E U ; 4.44E 08 ; 
-- ---------- +------------------ +---------------------+------------- ---------- ----- ------------

CO 60 ; 2.15E 10 ; 2.15E 10 ; 2.15E 10 ; 2.15E 10 ; 2.15E 10 ; 2.15E 10 ; 2.15E 10 ; 2.52E 10.; 
-- - - -------------------------------------------------------- ---------------------------------

ZN 65 ; 7.49E 08 ; 7.49E 08 ; 7.49E 08 ; 7.49E 08 ; 7.49E 08 ; 7.49E 08 ; 7.49E 08 ; 8.61E 08  
-- 4-- - * ------- 4----- -+---------------------------------------------------+---------- --- ------ ----------

SR 89 ; 2.23E 04 ; 2.23E 04 ; 2.23E 04 ;.2.23E 04 * 2.23E 04 ; 2.23E 04 ; 2.23E 04 ; 2.58E 04 
--- ---------- - ------- +- ---------------------------------------------------------- - ---- ---------- + 

ZR 95 ; 2.49E 08 ; 2.49E 08 ;.2.49E 08 ; 2.49E 08 ; 2.49E 08 2.49E 08 ;- 2.4.9E 08 ; 2*89E 08.; 
----- ------------------------------------ +----------+----------+-----------+-------------------s 

I 13' ; 1.72E 07 ; 1.72E 07 ; 1.72E 07 ; 1.72E 07 ; 1.72E 07 ; 1.72E 07 ; 1.72E 07 ; 2.09E 07 ; 
------- +---------- ---- ------------------------------------------------- ---------.-----

I 133 ; 2.47E 06 ; 2.47E 06 2.47E 06 ; 2.47E 06 ; 2.47E 06 ; 2.47E 06 ; 2.47E 06 I 3.OOE 06 ; 
--------------- ------ ---------- -------- -------- -- - ------------------------- --------+----------+ 

CS134 ; 6.82E 09 ; 6.R2E 09 ; 6.82E 09 6 6.82E 09 ; 6.82E 09 ; 6.82E 09 ; 6.82E 09 ; 7.96E 09 ; 
-- ---------------------------- - -------- +-------- ----------- ----- -------- +----------------

CS136 ; 1.49E 08 ; 1.49E 08 ; 1.49E 08 ; 1.49E 08 ; 1.49E 08 ; 1.49E 08 ; 1.49E 08 ; 1.69E 08 ; 
- ------------ -- ------------ +------------------+---------- -- +--------------- ---------

CS137 I 1.03E 10 ; 1.03E 10 ; 1.03E 10 ; 1.03E 10 ; 1.03E 1-0 ; 1.03E 10 ; 1.03E 10 ; 1.20E 10 ; 
------- 4---- -------- 4- ------------------------------------ + ---------------4---------
BA140 ; 2.ObE 07 ; 2.05E 07 ; 2.05E 07 ; 2.05E 07 ; 2.05E 07 I 2.05E 07 ; 2.05E 07 ; 2.34E 07 ; 
-------------------------------------------------------------------+-------------------------------+ 

CE141 ; 1.36E 07 ; 1.36E 07 ; 1.36E 07 ; 1.36E 07 ; 1.36E 07 ; 1.36E 07 ; 1.36E 07 ; 1.53E 07 
--- ---------- -------- 4-+ ----------- +------------------------------- ----+--------------

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-4 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY VEGET 
AGE GROUP EQUALS ADULT 
NUCLIDE T.BODY GI-TRACI BONE LIVER KIDNEY THYROID LUNG SKIN 

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

H 3 ; 2.28E 03 ; 2.28E 03 ; 0.OCE-01 2 2.28E 03 2 2.28E 03 ; 2.28E 03 ; 2.28E 03 ; 2.28E 03 ; 
----- ----- +---------------------+-------------------+------ ----------------------------------------

C 14 ; 1.81E 05 ; 1.81E 05 ; 9.04E 05 ; 1.R1E 05 ; 1.81E 05 * 1.81E 05 ; 1.81E 05 ; 1.81E 05 
- - --------------- - ------------------------------------ -+-----+----------------......----------

CR 51 ; 4.60E 04 ; 1.16E 07 ; 0.00E-01 U U.00E-01 ; 1.01E 04 ; 2.75E 04 ; 6.10E U4 ; 0.OOE-01 ; 
S---- ----------- -------------- -------------------------------------- + +------------+----------

MN 54 ; 5.83E 07 ; 9.36E 08 ; 0.00E-U1 ; 3.05E 08 ;.9.09E 07 ; 0.UOE-01 ; 0.00E-01 ; 0.OOE-01 ; 
---------- ----------- ---------- +---------- -----------------------------------------------------------------

FE 59- 1 1.12E 08 ; 9.75E 08 ; 1.24E 08 ; 2.93E 08 ; 0.OOE-01 ; 0.OOE-01 8.-17E 07 ; U.00E-01 ; 
-------- *-+----------+------ ---- ----- --- - -------------------- .---------------.  
CO 58 ; 6.71E 07 ; 6.07E 08 .; 0.00E-01 ; 2.99E 07 ; 0.00E-01 v 0.00E-01 ; 0.OOE-01 ; 0.OOE-01 ; 

--------- -------- - ------------------ 4---------+ - ------------------- -------------
CO 60 ; 3.67E 08 ; 3.12E 09 ; 0.00E-01 ; 1.66E 08 ; 0.00E-01 ; 0.0DE-01 ; 0.OOE-01 ; U.00E-01 ; 

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

ZN 65 ; 5.77E 08 ; 8.04E 08 ; 4.01E 08 ; 1.28E 09 ; 8.54E 08 ; 0.00E-01 ; 0.00E-01 ; 0.OOE-01 ; 
-- --------- +--------------------+--------------------------.----------.-----------.----------.  

SR 89 I 2.87E 0 ; 1.60E 09 1 l.00E 10 0 0.00E-01 I 0.OOE-01 I 0.00E-01 0.OOE-01 I 0.OOE-01 ; 
---------------- + --- ---------- +------------------------------------------------ -----------------

SR 90 1.64E 11 ; 1.93E 10 ; 6.70E 11 ; 0.00E-U1 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 0 0.00E-01 I 
S-- ------- -------- ----- -- +-- ---------------------------+----------------------+----------+---------

ZR 95 2.51E Us 1.17E 09 ; 1.16E 06 ; 3.71E 05 1 5.82E 05 ; 0.OOE-01 ; 0.OE-01 ; 0.00E-01 I 
---------------------------------------- +----------+--------------------- --------------------

I 131 1 6.61E 07 ; 3.04E 07 1 8.07E 07 ; 1.15E 08 ; 1.98E 08 ; 3.78E 10 0.o00E-01 ; 0.00E-01 ; 
------------------------------------- +---------------------------------------- .---------

1 133 ; 1.12E 06 ; 3.30E 06 ; 2.11E 06 ; 3.67E 06 1 6.40E 06 ; 5.39E 08 ; 0.00E-01 ; 0.00E-01 ; 
- ----------------------------- ------------------ 4-----------------.+.------------...---------

CS134 ; 8.83E 09 ; 1.89E 08 I 4.54E 09 1 1.OAE 10 ; 3.49E 09 I 0.OE-01 ; 1.16E 09 ; 0.OOE-01 ; 
----------------------- ---------------- +4---------------------- ----------------------

CS136 ; 1.19E 08 ; 1.88E 07 I 4.19E 07 ; 1.66E 08 ; 9.21E 07 1 0.00E-01 ; 1.26E 07 ; 0.uoE-01 ; 
S.---------------- ----------------------------------- +- ---------------------------

CS137 ; 5.94E 09 ; 1.76E 08 ; 6.63E 09 1 9.07E U9 I 3.08E 09 ; 0.OOE-01 ;-1.02E 09 1 0.OOE-01 S4.-----+-----------+ -------------------------- +-----------------------------+--------------------

BA140 ; 8.40E 06 1 2.64E 08 ; 1.28E 08 ; 1.61E 05 , 5.47E 04 1 0.OOE-U1 ; 9.22E 04 0 0.00E-01 1 
- - ------------------------- ---- ---------------------------------------------- +---------

CE141 ; 1.48E 04 1 4.99E 08 ; 1.93E 05 ; 1.31E 05 ; 6.07E 04 ; 0.OOE-01 I 0.OOE-01 ; 0.OOE-01 ' 
------------------------------------ ------------------ --------------------+---------- ----------- + 

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-5 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY VEGET 
AGE GROUP EQUALS TEEN 
NUCLIDE T.BODY Gl-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

--------- --- +-., --------+ ---------------------------+---- -------------------- -----

H 3 ; 2.61E 03 ; 2.61E 03 ; 0.OOE-01 ; 2.61E 03 ; 2.61E 03 : 2.61E 03 ; 2.61E 03 ; 2.61E 03 ; 
--------------------------- +-------------- -- ------------------------------------------ ---------

C 14 ; 2.93E 05 ; 2.93E 05 ; 1.47E 06 ; 2.93E 05 : 2.93E 05 ; 2.a3E 05 ; 2.93E 05 ; 2.95E 0 ;, 
---------------- 4---------- ---- +--------------+ ---- + -------- 4---------------------- ---------- * 

CR 51 ; 6.11E 04 ;.1.03E 07 ; 0.OOE-O1 0.UUE-01 ; 1.34E 04 ; 3.39E 04 ; ,8.72E 04 I 0.00E-O1 ; 
----------------- 4------------+4----------------------------- -------------------------+---+---- ---------

MN 54 8.7 9 E 07 ; 9.09E 08 ; 0.OUE-01 4 Q.43E 08 ; 1.32E 08 O U.OOE-01 ; O.00E-01 ; 0.OOE-O1 ; 
--------------------+- ---------- +----------+ --------------------- --- ------- ---------

FE 59 ; 1.60E 08 9.78F 08 1 1.77E 08 ; 4.14E 08 0.OOE-01 ; 0.OOE-01 I1.30E 08 0.0iUE-01 ; 
----------------------------- ---------- +----------+----------+-- ------------------ --------+---------

CO 58 ; 9.79E U7 ; 5.85E 08 ; 0.00E-01 ; 4.25E 07 ; 0.OOE-01 ; 0.00E-01 ; 0.OOE-01 ; 0.OE-01 ; 
- -------------------- 4---------+----------+----------+---------+---------------------------------- ----------

CO 60 ; 5.57E 08 ; 3.22E 09 ; 0.00E-01 ; 2.47E OP I 0.OE-01 ; 0.OUE-01 ; 0.-OOF-01 ; 0.OOE-01 ; 
------------------------+--------------4-------------+ --------- ----------------------

ZN 65 ; 8.68E 08 ; 7.H8E 08 ; b.36E 08 ; 1.86E 09 ; 1.19E 09 ; O.OUE-01 ; 0.00E-01 ; 0.OOE-01 ; 
------------- +--------------------------------------------+----------+----------------- ---------- + 

SR 89 ; 4.36E 08 ; 1.R1E 09 ; 1.52E 10 ; 0.00E-01 ; 0.OE-O1 ; 0.UOE-01 O 0.OOE-01 ; O.OOE-01 ; 
-------------- ------------------- --------------------- +----------+-------- -------------+ 

SR 90 ; 2.05E 11 ; 2.33E 10 ; 8.32E 11 ; O.OOE-01 ; 0.0OE-01 ; U.0OE-01 ; 0.OE-O1 ; o.oo-0I ; 
------------------------- ------- -------------------------------- + -------------- --------------------- + 

ZR 95 ; 3.68E 05 ; 1.23E 09 ; 1.69E 06 ; b.35E 05 ; 7.86E 05 ; 0.00E-01 0.UDE-01 ; 0.OOE-01 ; 
--------------- -------------------- -------------- +----------- ---- +------- -----------

I 131 ; 5.77E 07 ; 2.13E 07 ; 7.68E 07 ; 1.07E 08 ; 1.85E 08 ; 3.14E 10 ; 0.UOE-01 0.0OUE-01 ; 
-+------ ------- --------4---------- 4 - ------------------- -------------------- +----------4 

I 133 ; 1.01E 06 ; 2.51E 06 ; 1.96E 06 ; 3.32E 06 ; 5.83E 06 ; 4.64E 08 ; 0.OOE-01 ; 0.OCE-01 ; 
--------------------------- +----------------------------- - +--------------------------+----------+ 

.CS134 ; 7.54E 09 ; 2.02E 08 ; 6.90E 09 ; 1.62E 10 5 .. 16E 09 ; 0.00E-01 1 1.97E 09 ; U.O0E-01 ; 
---------------- ---------- ------------------4---------------------+-------- --------- +----------

CS136 ; 1.13E 08 ; 1.35E 07 1 4.28E 07 ; 1.68E 08 ; 9.16E 07 ; 0.OOE-01 1 1.44E 07 ; O.OOE-01 I 
--- +--------------- ----------------------------- + -------------------------+-------------+----------+ 

CS137 ; 4.90E'09 ; 2.00E 08 1 I.06E 10 ; 1.41E 10 ; 4.78E 09 ; 0.0E-01 ; 1.8bE 09 ; 0.0OE-01 ; 
----------------------- ----------- --------------- --- +------------------------------

BA140 ; 8.88E 06 ; 2.12E 08 ; 1.3AE 08 I.69E 05 ; 5.72E 04 ; 0.00E-01 ; 1.14E 05 ; O.OE-01 ; 
--------------- 4- -- 4- --- ------------------- --- --- +--- ----------------------- +---------------+ 

CE141 ; 2.12E 04 ; 5.29E 08 ; 2.77E 05 ; 1.85E 05 ; 8.70E 04 ; O.OOE-01 ; 0.OOE-01 I 0.OOE-01 ; 
-------------------------------+---------- ---------- +---------------+----------------------+-----------+ 

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-6 R VALUES FOR THE MONTICELLO NUCLFAR GENERATING PLANT* 

PATHWAY VEGET 
AGE GROUP EQUALS CHILD 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

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

H 3 1 4.04E 03 4.04E 03 0.00E-01 ; 4.04E 03 ; 4.04E 03 ; 4004E 03 ; 4.u4E 03 4 .04E 03 ; 
-------------------- -- -- - -------- --------- +-------------- ----- - ---------- --------- --

C 14 ; 7.06E 05 ; 7.06E 05 ; 3.53E 06 ; 7.u6E 05 ; 7.06E 05 7.U6E 05 ; 7.06E 05 ; 7.06E O; 
--------------- ----------------------- ---------------------------- ------------- ..-----.----------

CR 51 ; 1.16E 05 ; 6.15E 06 ; 0.00E-01 ; 0.00E-01 ; 1.76E 04 ; 6.144E U4 ; 1.18E 05 ; 0.00E-01 ; 
-+----------+- ---- + --- ----------+---------------------------- ----- .--.--------- - .---.------------

MN 54 ; 1.73E 08 ; 5.44E 08 ; O.OUE-01 ; 6.49E 08 ; 1.A2E 08 ; O.0OE-01 ; 0.0OE-01 ; 0.00E-01 
- ----------- ---------- +---------- ---------------- -----------------------------------..-------------

FE 59 ; 3.17E 08 ; 6.62E 08 3 3.93E 08 ; 6.36E 08 ; 0.00E-01 ; 0.00E-01 ; 1.84E 08 ; 0.00E-01 ---------------------------------------- ----------------- --+-- ---- -------------- --------------
CO 58 ; 1.92E 08 ; 3.66E 08 ; O.00E-01 ; 6.27E 07 ; 0.00E-01 ; 0.OOE-01 ; 0.OOE-01 ; 0.00c-01 ; 
------------------- ------------------------ + -------- --------------.--------------

CO 60 ; 1.11E 09 ; 2.08E 09 ; 0.00E-01 ; 3.76E 08 O.OOE-01 o 0.0OE-01 : 0.0OE-01 ; 0.00E-01 5 
------------ -------------------------- ---------- ------------ --- +-------------...---------

ZN 65 1.70E 09 ; 4.81E 08 ; 1.03E 09 ; 2.74E 09 ; 1.73E 09 ; O.OOE-01 ; 0.00E-Ul 0.00F-01 ; 
------------------------------------------------------ ------------------- ------------ +----------+ 

SR 89 1.03E 09 ; 1.40E 09 ; 3.62E 10 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; U.OOE-01 I U.UUE-01 I 
---------- ------------------ -------------------------------------------------------------------------

SR 90 3.49E 11 ; 1*86E 10 ;I1.38E 12 ; 0.OUE-01 ; .u00E-01 ; OoE-u1 ; 0.00E-01 O .OOE-01 ; 
------------ -------- -------------------------------------------4----------------------4 

ZR 95 ; 7.44E U5 ; 8.71E. 08 ; 3.80E 06 ; 8.35E Ob ; 1.20E 06 ; O.OOE-01 ; 0.00E-01 ; 0.00E-01 ; 
--- ---------- ----- ---------------------------------------- ----------------------------

I 131 ; 8.16E 07 ; 1.28E 07 ; 1.43E 08 ; 1.44E 08 ; 2.36E 08 ; 4.75E 10 ; 0.00F-01 ; 0.OE-01 
- --------------- +- ---------- -- -- --- ---------- .-....---------- -------....-------------

1 133 ; 1.67E 06 ; 1.78E 06 ; 3.57E 06 ; 4.42E 06 ; 7.36E 06 ; 8.21E 08 ; 0.00E-01 ; 0.UCE-01 4 
-- -------------- --------------------- ----------------------------------------------------

CS134 I 5.40E 09 ; 1.38E 08 ; 1.56E 10 ; 2.56E 10 ; 7.93E 09 ; O.O0E-01 2.84E 09 O 0.OOE-01 ; 
---------- ------ -------------------------- +-----------------------+--- ------ +---------

CS136 ; 1.43E 08 ; 7.77E 06 8.04E 07 ; 2.21E 08 ; 1.18E 08 ; 0.00E-01 ; 1.76E 07 ; O.OOE-01 ; 
- ------------------------------ -------------------------------- +--- ---- +----------------------+----------

CS137 ; 3.52E 09 i 1.50E 08 2.4E 10 ; 2.39E 10 7 7.78E 09 ; 0.00E-01 ; 2.80E 09 I 0.00E-01 ; 
------------------------------------- ----------------- +---------------4-------------------------------4.  

BA140 ; 1.61E 07 ; 1.40E 08 ; 2.76E 08 I 2.42E 05 ; 7.87E 04 ; O.OOE-01 ; 1.44E 05 ; 0.OOE-01 ; 
- ---- --------------------- +--------- +---------------+ ------- ----------------------- -------------

CE141 ; 4.7bE 04 ; 3.99E 08 ; 6.42E 05 ; 3.20E 05 ; 1.40E 05 ; 0.OOE-01 9 0.OOE-01 ; 0.OOE-01 ; 
-------------------------------------------------.+----------+ - --- +-------- -+--------------------

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM* AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-7 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY MEAT 
AGE GROUP EQUALS ADULT 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN -------------------4------------------------+----------------- -------------------- +----------.+...-----------------

H 3 ; 3.27E 02 ; 3.27E 02 ; 0.OOE-01 ; 3.27E 02 3.27E 02 ; 3.27E 02 ; 3.27E 02 ; 3.27E 02 
------- +---------------------- --------------------------------------------- +----------
C 14 ; 6.71E 04 ; 6.71E 04 ; 3.36E 05 ; 6.71E 04 ; 6.71E 04 ; 6.71E 04 ; 6.71E 04 ; 6.71E 04 ;I 

---------------- ------ + -------------------+-----------------------------------------------.-..----------
CR 51 ; 3.26E 03 ; 8.21E 05 ; 0.00E-01 ; O.OOF-01 ; 7.19E 02 ; 1.95E 03 ; 4.33E 03 ; O.O0E-01 ; *--------4----------4--------------------4----------------4---------------------------- --------- ------------------ -4 ------ ----------
MN 54 ; 8.98E 05 1.44E 07 ; 0.O0E-01 4 4.71E 06 . 1.40E 06 I 0.00E-01 ; O.OOE-01 ; 0.OOE-01 ; 
---------- -------- +----------+---------- -------------------------------.-4-.-.--...---------4---------- -------4----------
FE 59 ; 1.12E 08 ; 9.73E 08 ; 1.24E 08 ; 2.92F 08 ; 0.00E-01 O 0.00E-01 ; 8.16E 07 ; U.00E-01 ; -4--------- - -------- +----------+----------------------..-.-.------4---------- ---------
CO 58 ; 1.95E 07 ; 1.76E 68 ; O.OOE-01 ; 8.68E 06 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; O.OOF-01 ; 

-4------------------------------------4---------+---------- 4--------------- -4-------------4-------------------------- ---------
CO 60 ; 8.87E 07 ; 7.55E 08 ; 0.UUE-01 4 4.02E 07 ; 0.OOE-01 ; 0.00E-01 ; U.00E-u1 O.0OE-01 ; ------------------ +-- -------------------- ----------------------------- 4-------------------
ZN 65 ; 3.06E 08 4 4.27E 08 ; 2.13E 08 ; 6.78E U8 ; 4.53E 08 ; 0.00E-U1 0.OOE-01 ; 0.00E-01 ; 

----------------------------------------------------------------------------------
SR 89 ; 4.12E 06 ; 2.30E 07 ; 1.43E 08 ; U.00E-01 : 0.00E-01 ; O.OOE-01 0 0.00E-01 ; 0.00E-U1 ; 
------------------------------------------------- ----------------+----------+-------------.----------
SR 90 ; 1.76E 09 ; 2.07E 08 ; 7.17E 09 ; 0.OOE-01 ; O.O0E-01 ; O.0OE-01 ; 0.00E-01 ; U.00E-01 ; -------------------------4----------- ----- 4---- -------------- 4-------- ---------- 4------------- ----- 4----------------
ZR 95 ; 1.94E 05 9.u7F 08 8.2 05 ; 2.96E 05 4 4.49E 05 ; O.OOE-01 ; 0.00E-01 ; 0.00E-01 ; 
------- ---------------------------------- ---------- + ----------4+-------------+4-----.---------.---------
1 131 ; 4.33E 06 ; 1.99E 06 ; 5.28E 06 ; 7.55E 06 1 1.29E 07 ; 2.48E 09 O.OOE-01 ; 0.OOE-01 ; 

----------------- -------- -----------------+--- -------- +-------.-.-...-..----------.---------------------...-
1 133 ; 1.13E-01 ; 3.34E-01 9 2.19E-01 ; 3.72E-01 ; 6.49E-01 ; 5.46E 01 ; O.00E-01 ; .00E-01 ' 

-------------------- ------------------------------------ --------------------------- 4-----------------4------ ----------
CS134 ; 6.68E 08 ; 1.43E 07 ; 3.43E 08 ; 8.17E 08 ; 2.64E OR 9 0.00E-01 ; 1.78E 07 ; O.00E-01 ; 

-4-------------------------------4--------------------- ---------- ----- 4----------------- 4- ---------------- 4----- ---------- 4 
CS136 ; 1.61E 07 ; 2.53E 06 ; 5.65E 06 ; 2.23E 07 ; 1.24E 07 ; 0.OE-01 ; 1.70E 06 ; O.OOE-01 ; -4------------------4--------------4--------------------4----------- ------ 4---------------------------------------- ---------
CS137 4 4.33E 08 ; 1.28E 07 4 4.83E O ; 6.61E 08 ; 2.24E O ; 0.OOE-01 ; 7.46E 07 ; 0.OOE-01 ; 

------------------------------- --- +------------------------------ .- ..------------------- ----------
BA140 ; 9.01E 05 ; 2.83E 07 ; 1.38E 07 ; 1.73E 04 ; 5.87E 03 ; 0.00E-01 ; 9.89E 03 O O.OOF-01 ; 
-------------------------------------------------------------------------------------------------

CE141 4.96E 02 ; 1.67E 07 ; 6.47E 03 ; 4.38E 03 ; 2.03E 03 ; O.OOE-01 ; O.OOE-01 ; 0.00E-0 i; 
--------------------- 4---------------------------------------4------------------.---------- -------- 4----- ---------- 4 

* *R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM* AND IN UNITS OF 
5< M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-8 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY MEAT 
AGE GROUP EQUALS TEEN 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

- -------------------------------------- ------------------ --------+-------------+--------------

H 3 ; 1.95E 02 ; 1.95E 02 ; 0.OOE-01 ; 1.95E 02 ; 1.95E 02 ; 1.95E 02 ; 1.95E 02 ; 1.95E 02 ; ------------- - - +----------+----------+--4----------------------------------------.-.-.----------4----------

C 14 I 5.67E 04 ; 5.67E 04 ; 2.83E 05 1 5.67E 04 ; b.67E 04 1 5.67E 04 5 5.67E 04 5.67E 04 
- - - - - - ----------- --------------- -------------------..---------- 4---------------------..4 

CR 51 ; 2.61E 03 ; 4.39E 05 1 0.00E-01 O 0.OOE-01 ; 5.72E 02 1 1.45E 03 1 3.73E 03 ;.OOE-1 
--------------- ------------- ---------- +---------------------------4----------------4---------

MN 54 1 7.12E 05 I 7.37E 06 1 0.OE-01 I 3.59E 06 ; 1.07E 06 1 0.0OE-01 ; O.OOE-01 ; 0.00E-01 ; 
-4-------------4---------------------4---------------------------4---------------- -4---------------------------------+ 

FE 59 ; 8.95E 07 ; 5.48E OR ; 9.93E 07 ; 2.32E 08 ; 0.OOE-01 I 0.OOE-01 ; 7.31E 07 ; 0.OOE-01
--------------------------------------------------------------+----------------------

CO 58 1 1.54E 07 ; 9.22E 07 ; 0.oOE-01 I 6.69E 06 ; 0.OOE-01 ; 0.E-01 ; 0.OOE-01 ; 0.OOE-01 ; 
- -------------------------- ---------- -------- +--------------+--------------------------------

CO 60 ; 7.03E 07 ; 4.06E 08 ; 0.00E-01 ; 3.12E 07 ; O.OE-01 ; 0.OOE-01 ; 0.O0E-01 ; O.UOE-UI 
---------------------------------------- +-------------+------------------------------------------

ZN 65 ; 2.43E 08 ; 2.20E 08 1.bOE 08 ; b.20E 08 ; 3.33E 08 ; 0.O0E-U1 I 0.OOE-01 ; 0.OOF-0 
-------------- +---+------------------------------ ------- .....--------.------.-----------------------------------

SR 89 ; 3.47E 06 ; 1.44E 07 ; 1.21E 08 o.OOE-01 ; O.OOE-01 o 0.OOE-01 ; O.OOE-01 ; O.OUE-U ; 
------ 4- --------------------------------------+-------------+4 4------------------- ----------- ---
SR 90 ; 1.15E 09 ; 1.30E 08.; 4.64E 09 ; 0.UCE-01 D 0.0OE-01 ; 0.OOE-01 ; O.OUE-01 OOOE-01 

------ ------ +----------4--------------------------4----- -----------------------------------------
ZR 95 ; .bbE 05 ;5.2OFLU8 ; 7.15E 05 ; 2.25E 05 ;3.31E 05 ; 0.OOE-01 ; 0E-01 ; 0.o0E-01 

-----------------------------------------------------------------------------------------

I 131 1 3.30E 06 1 .22E 06 ; 4.3E 06 16.14E 06 ; 1.06E 07 ; 1.79E 09 E1 I 0.UOE-01 
------------------------- ---------------------- ------------------------------ --------------
1+133 ;9.25E-02 ;2.30E-01 ; 1.79E-01 I303E-01 I 5.32E-01 4.23E 01 ; OE-0+1 0 0.OE-01 1 

---------------------------------------------------------- ------------------ --------------
CS134 2.98E 08 ; 7o99E 06 ; 2.73E 08 ; 6.42E OR ; 2.04E US P .0OE-Ul 7.70E U7 ; .OOE-Ol 

--------------- --------------------------------------- ------------- --------------------- + 
CS136 ; 1.16E 07 ; 1.40E 06 ; 4.41E 06 19 173E 07 ; 9.914E 06 ;0.O0E-01 ;1.49E 06 O.OE-01 

-------- +---------------------------------------------------------------------------------------+ 

CS137 ; 1.86E 08 1 7.59E 06 ; 4.o1E 08 b..25E 05 1.31E 08 1 0.OOE-01 ; 7.06E 07 ; 0.OE-01 ; 
------------------ 4------------ +------------------------------------------------------------------- ----------------

I A140 3.33E 05 ; 1.22E 07 ; 1.14E 07 ; 6.39E 04 1 4.72E 03 1 O.OOE-01 ; 9.37E 03 00E-01 
---------------------------------- ------------- 4----------------- --------+----------+---------

CE41 I 4.17E 02 ; 1.04E 07 5.43E 03 ; 3.63E 03 ; 1.71E 03 ; 0.OOE-01 ; O.OOE-01 O.OOE-01 
----------------------------------- -------------------------- +-----------------------------------------------

*R VALUES IN UNITS OF MREM/'* PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M**2-MREM/YR PER MICRO-Cl/SEC FOR ALL OTHERS



TABLE 3.3-9 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY = MEAT 
AGE GROUP EQUALS CHILD 
NUCLIDE T.BODY GI-TRACT BONE LIVFR KIONEY THYROID LUNG SKIN 

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

H 3 ; 2.36E 02 ; 2.36E 02 ; O.0OE-01 ; 2.36E U2 ; 2.36E 02 ; 2.36E 02 ; 2.36E 02 ; 2.36E 02 " 
---------- 4--- -- +-------------------------------------------------------------------+----------+ 

C 14 ; 1.07E 05 ; 1.07E 05 ; 5.33E 05 ; 1.07E 05 ; 1.07E 05 ; 1.07E 05 ; 1.07E 05 ; 1.07E 05 j 
-------- +-----------+---------- -----------+---------------- -------------------- ----------- + 

CR 51 ; 4.07E 03 ; 2.16E 05 ; 0.00E-01 ; O.0OE-01 6 6.17E 02 ; 2.26E 03 ; 4.12E 03 ; 0.00E-01 
---------------- --------- ----------+ ------ +----------------+--- ----------------4---------------

MN 54 ; 1.09E 06 ; 3.45E 06 ; O.UUE-01 ; 4.11E 06 ; 1.15E 06 ; O.OOE-01 ; 0.OOE-O1 ; 0.00E-01 ; 
- ---------------------------------------------------------------------------------------------- -------- 4 

FE 59 ; 1.42E 08 ; 2.97E 08 ; 1.76E 08 ; 2.85E 08 ; 0.OE-01 ; 0.00E-01 ; 8.26E 07 ; 0.0UE-U1 ; 
------ +------------------- ---------------------------- --------------------------------+ 

CO 58 ; 2.39E 07 4 4.56E 07 ; 0.OOE-01 ; 7.82E 06 ; 0.OOE-01 ; O.0OE-01 ; 0.00E-01 ; 0.OOE-01 ; 
----- -+----------+-- --------- --- ------------- -----------.----- ---------- +-----------+ 

CO 60 ; 1.09E 08 ; 2.05E 08 ; O.OOE-01 ; 3.70E 07 ; 0.OOE-01,; 0.O0E-01 ; 0.00E-01 ; 0.O0E-01 ; 
------------------- -------------------- ---------- +-----+ ------------------------- 4---------

ZN 65 ; 3.72E 08 ; 1.05E 08 ; 2.25E 08 ; b.99E U8 ; 3.77E 08 ; 0.OOE-01 ; O.OE-01 ; O.0OE-01 ; 
------------------------------------- ------------ +----------+4---+--------------------------------

SR 89 6.55E 06 ; 8.87E 06 ; 2.29E 08 ; 0.OE-01 ; 0.OUE-01 ; 0.OOE-01 ; 0.OOE-U1 ; U.UuE-01 
- 4------------ +---- --- -------- ------ ------- +---------4-------- --------------------

SR 90 ; 1.52E 09 ; 8.08E 07 ; 6.00E 09 ; U.OOE-01 . 0.OOE-01 ; U.OOE-01 ; 0.00E-01 ; O.00E-01 ; 
- - --------------- ++----- ----------------------- -- ----------+--------+----------------------

ZR 95 ; 2.48E 05 ; 2.91E 08 ; 1.27E 06 ; 2.79E 05 ; 6.99E 05 ; O.OOE-01 ; 0.OOE-01 ; 0.OOE-01 ; 
------- +---------------+---------- ---------- + ------------------------------------------------ + 

I 131 ; 4.65E 06 ; 7.29E 05 ; 8.14E 06 ; 8.19E 06 ; 1.34E 07 2.71E 09 ; 0.OOE-u1 ; 0.00E-01 I 
----- ------------------------- - -------------------- ----------------------------------- + 

1 133 ; 1.55E-01 ; 1.66E-01 ; 3.32E-01 ; 4.11E-01 ; 6.85E-01 ; 7.63E 01 ; 0.OOE-01 ; 0.OOE-01 ( 
--------------- -------------------+------------+---------- - ------- +------------

CS134 ; 1.67E 08 ; 4.26E 06 ; 4.81E..08 ; 7.9 0E 08 ; 2.45E 08 0.OOE-01 R 8.78E 07 ; O.OUE-O ; 
------------------------------------------- +----------4-------------------+----------+ 

CS136 ; 1.35E 07 ; 7.34E 05 ; 7.60E 06 ; 2.09E 07 ; 1.11E 07 ; 0.00E-01 ; 1.66E 06 ; 0.OOE-Ol ; 
----------------------------------- +- ---------------------------------------------+ 

CS137 ; 1.04E 08 ; 4.43E 06 ; 7.39E 08 ; 7.07E 08 ; 2.3VE 08 ; U.OOE-01 ; 8.29E 07 ; OoE-0.1 
--------------- ------- ------------- ---------- +------------------------+----------+ 

BA140 ; 1.22E 06 I.06E 07 ; 2.10E 07 ; 1.84E 04 ; 5.98E 03 ; 0.00E-01 ; 1.10E 04 ; 0.OOE-01 ; 
-------------------- ----------------------------- +----------------------+-----------

CE141 ; 7.57E 02 ; 6.36E 06 ; 1.02E 04 ; 5.10E 03 ; 2.24E 03 ; O.0OE-01 ; o.OoE-Ul ; o.0OE-01 ; 
----------------------------- -----------+--------4-- +-----------------------------+ 

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M**2-MREM/YR PER "TCRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-10 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY COW MILK, 
AGE GROUP EQUALS ADULT 
NUCLIDE T.ODY GI-TRACT BONE LVFR KIDNEY THYROID LUNG SKIN 

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

H 3 ; 7.69E 02 7.69E 02 ; 0.00E-01 ; 7.69E 02 7.691 02 ; 7.69E 02 ; 7.69E 02 ; 7.69E 02 ; 
------------------- +----------+--------------------------------------- ---- - ------------------------

C 14 7.32E 04 ; 7.32E 04 ; 3.66E US ; 7.32E 04 7 7.32E 04 ; 7.32E 04 7.32E 04 ; 7.32E.04; 
------------------ --------------------------------------------------- -----------------------------

CR 51 ; 1.32E 04 ; 3.32E 06 ; 0.00E-01 E 0.001-01 ; 2.91E 03 ; 7.90E 03 ; 1.75E 04 ; 0.00E-01 ; 
- ------------------ ------------ ------ ------------------------------ ------------ + 

MN 54 ; 8.25E 05 ; 1.32E 07 ; 0.00E-01 ; 4.32E 06 ; 1.29E 06 0.00E-0-1 ; 0.00E-01 E 0.00E-01 ; 
- ------ +- ---- +----------------- - ---- ------------------------------------------------------

FE 59 I 1.25E 07 ; 1.09E 08 ; 1.39E 07 ; 3.26E 07 0.00E-01 ; 0.00E-01 ; 9.10E 06 ; 0.00E-01 ; 
-------------------------------------------- ---------------------------------- ------+----------+ 

CO 58 ; 5.03E 06 ; 4.55E 07 ; 0.00E-01 ; 2.24E 06 ; 0.00E-01 ; 0.00E1-01 000-01 ; 0.00E-01 ; 
----------- +----------------------------------------------- ------------------------------+ 

CO 60 ; 1.93E 07 ; 1.65E 08 ; 0.0UE-01 ; 8.77E 06 ; 0.00E-01 ; 0.00E-01 E 0.00E-01 U U.00E-01 ; 
------------ +------- -- +-----------------------------------+---------------+-------------

ZN 65 ; 1.18E 09 ; 1.65E 09 ; 8.21E OH ; 2.f1E 09 ; 1.75E 09 ; 0.00E-01 ; 0.00E-01 0.00E-01'; 
- ---- ---------------------- +------------------ + --------- +------+-------------- ----------+----------

SR 89 1.97E 07 ; 1.10E 08 6.85E 08 ; 2.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
--------------- ---------------------------------------- + -- ----------------------

SR 90 ; 6.62E 09 ; 7.80E 08 t 2.70E 10 ; 0.00E-01 ; U.U0E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
- ----------------------------------------- ----------------------4-------------------------------+ 

ZR 95 ; 9.72E 01 ; 4.55E 05 ; 4.48E 02 ; 1.44E 02 ; 2.25E 02 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
- ----------- ------- ------ -------- 4- -- -----------------------------------+------------

I 131 ; 1.19E 08 ; 5.49E 07 ; 1.45E 08 ; 2.08E 08 ; 3.57E 08 ; 6.82E 10 E 0.001-01 ; 0.00E-01 I 
-------------------------------------- + ----------------------+- + --- ---------------- -----------

I 133 ; 1.05E 06 ; 3.09E 06 ; 1.98E 06 ; 3.44E 06 ; 6.01E 06 ; 5.06E 08 ; 0.OOE-01 ; 0.00E-01 1 
-- ------------------ ----------------- ------------------- ---------------- +------------

CS134 ; 5.74F 09 1.23E 08 ; 2.95E 09 ; 7.02E 09 ; 2.27E 09 ; 0.00E-01 ; 7.b4E 08 ; 0.00E-01 ; 
-------- -------------------------- --- ---------+-- ------------ --------- ---4---------------+ 

CS136 ; 3.55E 08 ; 5.60E 07 ; 1.25E 08 ; 4.93E 08 ; 2.74E 08 ; 0.00E-01 ; 3.76E 07 * 0.00E-01 1 
-------- 4--------------------------------+ -- ---------- --------------------------- +----------

CS137 ; 3.66E 09 ; 1.08E 08 ; 4.09E 09 ; 5.59E 09 1.90 09 0.00E-01 ; 6.31E 08 ; 0.00E-01 ; 
--------------------------- +----------------- ----------- +------------------------ --------

BA140 ; 8.43E 05 1 2.65E 07 ; 1.29E 07 ; 1.62E 04 ; 5.49E 03 ; 0.0E-01 i 9.25E 03 ; 0.00E-01 ; 
- ---------- +- ----+----------------------------------------------- ---------

CE141 1 1.71E 02 ; 5.78E 06 ; 2.24E 03 ; 1.51E 03 ; 7.02E 02 ; 0.00E-01 ; 0.00E-01 1 0.00E-01 i; 
-------------------- --------------------------------------------- ------- ----------

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM* AND IN UNITS OF 
M**2-MREM/YR PER MICRO-Cl/SEC FOR ALL OTHERS



TABLE 3.3-11 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY COW MILK 
AGE GROUP EQUALS TEEN 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 
------- --- --------- --- -------------------------------- + -----------+---- ------------- --------

H 3 ; 1.OOE 03 ; 1.00E 03 ; O.OOE-01 ; 1.00E 03 ; 1.00E 03 I 1.OOE 03 ; 1.00E 03 ; 1.00E 03 ; 
- ------------------ +----------------------- -----------------------------------

C 14 ; 1.35E 05 ; 1.35E O5 ; 6.75E 05 51.35E 05 ; 1.35E 05 ; 1.35E U5 3 1..35E 05 ; 1.35E 05 

CR 51 ; 2.31E 04 ; 3.88E 06 4 0.00E-01 ; 0.OOE-01 ; 5.06E 03 ; 1.28E 04 ; 3.30E 04 0.0OE-01 ; 
--------- -----------------+ --- ----------- +-4---------------------------- ----------+---------

MN 54 ; 1.43E 06 ; 1.48E 07 ; 0.0UE-01 ; 7.2UE 06 ; 2.15E 06 O O.OOE-01 ; 0.00E-01 ; 0.OOE-01 ; 
----- ---------------- -------------------- - -------- ---------------------------- + 

FE 59 ; 2.18E 07 ; 1.34E 08 ; 2.42E 07 ; 5.65E 07 ; 0.OE-01 C o.OOE-01 ; 1.78E 07 ; 0.00E-01 
------------- --- ----- ---------- +--------------------+----------------- ---------------- +---------

CO 58 ; 8.70E 06 5.21E 07 ; 0.OOE-01 ; 3.78E 06 ; D.OOE-01 O.OOE-01 ; 0.00E-O1 O.OOE-01 ; 
-------------------- ---------- + ------------- ----- +-------------------------------

CO 60 ; 3.35E 07 ; 1.94E 08 ; O.OOE-01 ; 1.49E 07 ; O.O0E-01 3 0.OOE-01 ; 0.OOE-U1 I 0.00E-01 ; 
------------- ---------------- ---------- +------------------+ --------------- +---------

ZN 65 1 2.04E 09 ; 1.85E 09 ; 1.26E 09 ; .38E 09 1 2.80E 09 3 0.00E-01 ; 0.OOE-01 ; 0.00E-01 ; 
-------------- +---------- -------------------- +------------------------------------------------

.SR 89 I 3.62E 07 1 1.50E 08 ; 1.26E 09 0.OOE-01 0 0.00E-01 ; O.O0E-01 ; 0.OOE-01 ; O.OOE-01 * 
--------------- -------- ------------------------------------------ ---- +----------------+ 

SR 90 ; 9.42E 09 1 1.07E 09 1 3.81E 10 1 0.0OE-01 ; O.OUE-l 0*OE-01 ; 0.00E-01 0 0.OOE-01 I 
- ----------------- +--------------- ------------- ---- +-------------------+------ ------ -- +--------------+ 

ZR 95 ; 1.70E 02 5 5.70E 05 7 7.83E 02 ; 2.47E 02 1 3.63E 02 ; 0.00E-01 ; 0.OOE-01 ; 0.00E-01 I 
+----------+-- -+----------------------------------- ----- -+--------------

1 131 1 1.98E 08 ; 7.31E 07 ; 2.64E 08 1 3.69E 08 ; 6.36E 08 ; 1.08E 11 ; o.ooE-01 ; 0.00E-01 ; 
-- ----------------- + -------------------- +--------------+----------+-----------

I 133 1 1.87E 06 ; 4.64E 06 ; 3.61E 06 1 6.13E 06 ; 1.08E 07 ; 8.56E 08 O.OOE-01 ; 0.OOE-01 ; 
------- ---------------- +-+ ------- +------------+ ------- --- +----------------+---------------

CS134 I 5.60E 09 ; 1.bOE 08 ; 5.12E 09 1 1.21E 10 3.83E 09 ; 0.OOE-01 ; 1.46E 09 1 0.0UE-01 I 
------------------------------------------------ ---------------------- ----------+---------

CS136 ; 5.62E 08 1.6.73E 07 ; 2.13E 08 ; 8.37E U8 I 4.55E 08 3 0.OOE-01 ; 7.18E 07 ; 0.OOE-01 ; 
**------ ---------------------------- ---------- ---- +----------+---------

CS137 I 3.44E 09 1 1.40E 08 ; 7.42E 09 ; 9.87E 09 ; 3.36E 09 3 0.OOE-01 1.30E 09 ; U.00E-01 ; 
----- *------------ ------------------- ------------------- 4.-+-----------------------------------------+ 

BA140 150E 06 1 3.58E 07 ; 2.32E 07 1 2.84E 04 1 9.65E 03 oODE-01 ; 1.91E 04 O O.OO-01 ; 
------------- ------ -----------+ ------------------- -- +---------------+---------

CE141 3.14E 02 1 7.83E 06 ; 4.10E 03 3 2.74E 03 ; 1.29E 03 ; 0.OOE-01 I 0.OOE-01 ; 0.00E-01 1 
---------- ---------------+------------------ ---------------------------------------

m ~ R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUMe AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-12 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY = COU MILK 
AGE GROUP EQUALS CHILD 
NUCLIDE T.BODY GI-TRACT BONE LIVER KTOfNFY THYROID LUNG SKIN 

----------- ------- ------- -------------------- ------------------ ------- ---------

H 3 ; 1.58E 03 ; 1.58E 03 ; 0.OOE-01 ; 1.58E 03 ; 1.58E 03 ; 1*58E 03 ; 1.58E 03 ; 1.58E 03 
--------------------------------- -------------------------- ------------------- +-----------

C 14 3.32E 05 ; 3.32E 05 ; 1.66E 06 ; 3.32E 05 ; 3.32E 05 ; 3.32E 05 3.32E 05 ; 3.32E 05 j 
----------- +- ---- +---------------- ---------------------------------------- --------

CR 51 ; 4.71E 04 ; 2.50E 06 ; 0.00E-01 ; 0.OOE-01 ; 7.14E 05 ; 2.61E 04 ; 4.77E 04 ; 0.O0E-01 
-------- ----------- -- +---------- +---------- +-------------- -------------------------+-----------+ ----------

MN 54 ; 2.87E 06 ; 9.04E 06 ; O.OOE-01 ; 1.08E 07 ; 3.02E 06 ; O.OOE-01 o.OOE-01 ; 0.0OE-01 
----- - ---------- ---- +------------+----------------------------------------------------

FE 59 ; 4.52E 07 ; 9.45E 07 ;.5.61E 07 ; 9.08E 07 ; O.OOE-01 ; O.OOE-O1 ; 2.63E 07 ; O.OUE-01 
- -- ----------- +--- ---------- ---- ------------ --------- +------------------ +- --- 4-- ----------

CO 58 ; 1.77E 07 ; 3.37E 07 ; 0.OOE-01 ; 5.77E 06 ; 0.OE-01 ; 0.OOE-01 ; 0.O0E-01 ; o.oo-01 
-------------------------- ------------------------ ------ ----------+-------- ------------

CO 60 ; 6.81E 07 ; 1.28E 08 ; 0.OOE-01 ; 2.31E 07 ; 0.OOE-01 ; O.OOE-U1 U.OUE-01 ; 0.O0E-01 ; 
----------- ----------------- +----------+------------- ------------------- +---------

ZN 65 ; 4.10E 09 1.16E 09 ; 2.47E 09 6 6.59E 09 ; 4.15E 09 0.1OOE-01 0.00E-01 ; O.0OE-01 ; 
-- -- -------- 4-+ - -- +----------+--------------------- --------- ------------------------- -----------------

SR 89 ; 8.93E 07 ; 1.21E 08 ; 3.13E 09 ; 0.0OE-01 -01 OOE-01 ; OE-01 ; 0.OOE-01 ; 0.OOE-01.3 
------------------------------------+--------------------------------------------

SR 90 ; 1.63E 10 ; 8.68E 08 ; 6.44E 10 0.1OOE-01 .OOE-01 0.00E-01 ; 0.OOE-01 O O.OUE-01 ; 
--------------- *------ ------------------------------ -------------- -- ---------------

ZR 95 ; 3.56E 02 ; 4.17E 05 ; 1.82E 03 ; 4.00E 02 ; 5.72E 02 ; 0.OOE-01 ; 0.0DE-01 ; 0.OOE-01 ; 
S4--------------------4----------.------------4----------- ------- 4--- --------------- 4------ ---------- ---------- ---------- 4 

I 131 ; 3.66E 08 ; 5.73E 07 ; 6.40E 08 ; 6.44E 08 ; 1.06E 09 ; 2.13E 11 ; 0.OUE-01 0.OOE-01 I 
-- -- ----- +----------+----------+----------------------------+------------------------------------+---------

I 133 ; 4.11E 06 1 4.38E 06 ; 8.78E 06 I.09E 07 ; 1.81E 07 ; 2.02E 09 ; 0.OOE-01 ; 0.00E-01 ; 
------------------------------------ --------------------- +------------------------ --------------

CS134 I 4.09F 09 ; 1.05E 08 I 1.18E 10 1 1.94E 10 ; 6.01E 09 1 O.OOE-01 ; 2.16E 09 I 0.00E-01 ; 
- - ------------------ +----------+ --- ------------ ---------------- 4-------------- ------- -----------

CS136 8 R.53E 08 ; 4.63E 07 ; 4.80E 08 ; 1.32E 09 1 7.02E 08 O.OOE-Ol ; 1.05E 08 0.00E-01 ; 
-------------------- --------------- ------------------------ +- ---------------

CS137 I 2.52E 09 1 1.07E OR ; 1.79E 10 ; 1.71E 10 ; 5.57E 09 1 O.OOE-01 ; 2.DOE 09 I 0..OOE-0-1 I 
- ----------- -------------- ----- ----- ------ + ------------------------ +--------------

BA140 ; 3.27E 06 1 2.84E 07 b.60E 07 ; 4.91F 04 1 1.60E 04 ; 0.OOE-01 ; 2.93E 04 I 0.OOE-01 1 
-- ---------- ---------- -------- 4---------------------+---------------4------+---- ------- +----------+ 

CE141 ; 7.47E 02 1 6.28E 06 ; 1.01E 04 5 5.03E 03 1 2.2,1E 03 ; 0.OOE-01 I 0.OOE-01 ; 0.OOE-01 I 
------------------------- +-----------------------------------------+ --------------------------

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-13 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT*

PATHWAY = COW MILK 
AGE GROUP EQUALS INFANT 
NUCLIDE T.BODY GI-TRACT PONE LIVER KIDNEY THYROID LUNG SKIN 

-4----------4----------4----------4------------4----- ---------- --- 4------- ---------- -4-----------------+--------------
H 3 ; 2.40E 03 ; 2.40E 03 ; 0.OOE-01 ; 2.40E 03 ; 2.40E 03 ; 2.40E 03 ; 2.40E 03 ; 2.40E 03 

-4---------4----------------------------------------------------------------- ------- 4---- ---------- ------------ ------- -C 14 ' 6.94E 05 ; 6.94E 05 ; 3.25E 06 ; 6.94E 05 ; 6.94E 05 ; 6.94E 05 ; 6.94E 05 ; 6.94E 05 
- ---------------------------4----------------------------------4------------------4-----------------------------------

CR 51 ; 7.46E 04 ; 2.17E 06 ; 0.OOE-01 ; 0.O0E-01 ; 1*G6E 04 ; 4*87E 04 9 &.47E 04 ; 0.00E-01 
---- --------------------- --- +-------- ------------- +------..-.--.---..---.--- -----------.-----------;-------------------
MN 54 ; 4.54E 06 ; 7.36E 06 ; O.UUE-01 ; 2.0UE 07 ; 4.44E 06 ; 0.00E-01 ; 0.00E-01 ; 0.OOE-01 ------------------------------- ---------- ------ 4--------------- --- 4------------------ 4------------4------------
FE 59 ; 7.21E 07 ; 8.74E 07 ; 1.U5E 08 ; 1.83E 08 ; 0.OOE-01 o.OOE-01 ; 5.41E 07 ; 0.UE-01 
--------------------------------------------------- +------------------+---------------....-- ..-- ........----------
CO 58 ; 2.88E 07 ; 2.88E 07 ; 0.00E-01 ; 1.15E 07 I 0.60E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-Oi - ---------- ---------------------------------------. ..---------------- ----------- ---------------
CO 60 ; 1.11eF 08 ; 1.12E 08 ; 0.00E-01 ; 4.71E 07 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.OOE-01 - --------------- ------------------------+-----------+----------+-------------------------------
ZN 65 ; 5.26E 09 ; 9.63E 09 ; 3.32E 09 I 1.19E 10 ; 5.53E 09 ; 0.00E-01 ; 0.00E-01 ; U.00E-01 ; ---------- --------------------------- -----------4---- .....----....------------ ..-----------------SR 89 ; 1.70E 08 ; 1.22E 08 ; 5.94E 09 ; 0.OOE-01 ; 0.OOE-01 ; 0.00E-01 ; 0.OOE-01 ; 0.OOE-01 ; ---------------------4------------------------------- ---------------------- ---------- 4----------------------------------
SR 90 ; 1.79E 10 ; 8.75E 08 7.01E 10 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
-------------------------------- --- ------- + ---------- + ---------- 4---- ..-.--....------------------ .--------------
ZR 95 ; 5.58E 02 ; 3.92E, 05 * 3.23E 03 ; 7.8TE 02 ; 8.48E 02 ; O.OOE-01 ; O.OOE-01 o.OOE-o1 --------------------------------------------------------

+------------------- ..---------I 131 ; 6.92E 08 ; 5.62E07 ; 1.34E 09 ; 1.57E 09 ; 1.84E 09 ; b.17E 11 ; 0.00E-01 0.00Eor-o 
------------------------------------------------------ --------- -------- 4------------------4---------- ------133 ; e91E O06 4*57E 06 ;1.85E 07 ;2.7oE 07 ;3.E 07;4.1 09 O.OOE-01 ;0.OOE-o I 

----------------------------- ---------------------- --------------- 4------ ---------- -------- --.-+----------4 CS134 3.59E 09 ; 9.65E 07 ; 1.90E 10 ; 3.55E 10 ; 9.14E 09 o.OOE-01 ; 3.75E 09 ; 0.OOE-01 
--- 4--------------------- ------------------ ------- ----------- 4-----------------------------CS136 ; 1.0O3E 09 ;4.19E 07 ;9.37E O0i 2.76E 09 ;1.1OE 09- 0.OOE-01 ;2*25E 08 ;0*0OE-01 *9 

- ---------------------------------------------------- 4-----------------4------ ---------- -4-----------------4-------------
CS137 2.37E 09 ;104E 0R 1 2.85E 10 ; 3.34E 10 8.96E 09 ; 0.OOE-01 ; 3.63E 09 ; 0.OE-a1 

- ----------------------------------------- ------------- + ---------------------------------BA140 ; b*94E 06 ; 2.83E 07 ; 1.15E 08 1.15E 05 ; 2.74E 04 0 O.00E-01 ; 7.08E 04 ; 0.00E-01 ; - -- - - - - - - - -------------------------------------------------------------+---------------
CE141 ; 1.44E 03 6 6.30E 06 ; 2.OOE 04 ; 1.22E 04 ; 3.76E 03 ; 0.00E-01 ; 0.OOE-01 ; 0.OOE-01 ---------- ------- --------------------------------...------------------.-----------------... -.------------4 

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-14 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY = GOATMILK.  
AGE GROUP EQUALS ADULT 
NUCLIDE T.BODY GI-TRACT PONE LIVER KIDNEY THYROID LUNG SKIN 

---------- --------------------------------------------- -- +----- -------+----------+ 

H 3 ; 1.57E 03 ; 1.57E 03 ; 0.oGE-01 ; 1.57E 03 ; 1.57E 03 ; 1.b7E 03 ; 1.b7E U3 ; 1.57E 03 ; 
------ ----------------- ! -- ------- -------- ------------------------+-------------------.--..--..- ..

C 14 ; 7.32E 04 ; 7.32E 04 ; 3.66E 05 ; 7.32E U4 ; 7.32E 04 ; 7.3'2E 04 ; 7.32E 04 ; 7.32E 04; 
----- ------------------------ + ------- 4-------------------+-----------------------+---------

CR 51 ; 1.59E 03 ; 3.99E 05 0.00OE-01 ; 0.OOE-01 ; 3.49E 02 ; 9.48E 02 ; 2.11E 03 U00E-01 ; 
----------------------------------------------------------------------------.----------

MN 54 ; 9.89E 04 ; 1.59E 06 0.00E-01 ; 5.19E Ob; 1.54E 05 ; U.OOE-01 ; 0.00E-01 ; 0.OOE-01 ; 
-------------------- ----------- -------------+----- ------ +--------------------------------------------

FE 59 ; 1.62E 05 ; 1.41E 06 ; 1.80E 05 ; 4.23E 05 ; 0.OOE-01 ; 0.0OE-01 1 1.18E US ; 0.0OUE-01 ; 
-------- 4-- -------------------------------- ---------- -- 4--- ---- -------+------------+ 

CO 58 ; 6.03E 05 ; 5.46E 06 ; O.0OE-0l ; 2.69E 05 ; 0.00E-01 01 3E-01 0OE-01 ; 0.00E-01 ; 
-4------------------------ -------------------- +-------------------------- ------------------------------ -----------

CO 60 ; 2.32E 06 ; 1.98E 07 ; OOE-01 ; 1.05E 06; 0.00 E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
------------ ----------------------------- + --------------------------- ------ ---------

ZN 65 ; 1.42E 08 ; 1.97E 08 ; 9.85E 07 ; 3.14E 08 ; 2.10E 08 ; 0.00E-01 ;0uuE-01 ; O.OOE-01 ; 
------------------------------------ --------------- +------- -+---------------------

SR 89 ; 4.13E 07 2.31E 08 1.44E 09 ; 0.OOE-01 ; O.OE-01 ; 0.OOE-01 ; 0.OOE-01 ; 0.00E-Ul ; 
---------- ---------- ------------------------------- +-------------------- ---------- +----------+ 

SR 90 1 1.39E 10 ; 1.64E 09 ; 5.67E 10 ; 0.OOE-01.; UoUOE-01 ; O.OOE-01 ; 0.0OE-01 ; 0.00E-01 ; 
--------------- - -- ---- ---------- +--4-----------------------------------+------------ ---------

ZR 95 ; 1.17E 01 ; 5.46E 04 ; 5.37E 01 ; 1.72E 01 ; 2.70E 01 ; 0.UOE-01 ; 0.00E-01 ; 0.00.E-01 ; 
------------------- ----------------- ---- +------- ------------+ ------------- ------------

I 131 ; 1.43E 08 ; 6.59E 07 ; 1.74E 08 ; 2.50E 08 4 *.28E 08 ; 8.18E 10 ; 0.00E-U1 ; 0.00E-01 ; 
-+ ---------------------------- ------------- +-------- -----------------.---------

I 133 ; 1.26E 06 ; 3.71E 06 ; 2.37E 06 ; 4.13E 06 ; 7.21E 06 ; 6.07E 08 ; 0.00E-01 ; 0.OOE-01 
-------------------------------- *---4 ------------------------------------- ----------------

CS134 ; 1.72E 10 ; 3.69E 08 ; 8.85E 09 ; 2.11E 10 ; 6.82E 09 0.00E-Ul ; 2.26E 09 ; 0.OOE-U1 ; 
-!---------- ---- ---- --------------- +----------------+----------- ----------------- +------------

CS136 1.06E 09 ; 1.68E 08 ; 3.75E 08 ; 1.48E 09 ; 8.23E 08 ; 0.OOE-U1 ; 1.13E 08 ; 0.OOE-01 ; 
--- ----------------------------- ---------- ---------- 4--------------------- ---------- +----------+ 

CS137 ; 1.10E 10 ; 3.25E 08 ; 1.23E 10 ; 1.68E 10 ; 5.7OE 09 ; 0.00E-01 1 1.89E 09 ; 0.00E-01 ; 
-----------------------------------------------------+----------------+-------------- ------+---------

BA140 ; 1.01E 05 ; 3.18E 06 ; 1.54E 06 194E 03 ; 6.59E 02 ; 0.OOE-01 ; 1.11E 03 ; 0.OOE-01 ; 
------------------ -------------------------------- + ---------------- +----------+---------

CE141 ; 2.06E 01 ; 6.94E 05 ; 2.68E 02 ; 1.81E 02 ; 8.43E 01 1.0OE-02 O.OOE-01 ; 0.OOE-01 ; 
---- "---------- --- ---- 4--------- -- 4-+---------------------------------------------------------------

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-15 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHUAY GOATMILK.  
AGE GROUP EQUALS TEEN 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN.  

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

H 3 2.04E 03 ; 2.04E 03 ; 0.00E-01 ; 2.04E 03 ; 2.04E 03 ; 2.04E 03 ; 2.04E 03 ; 2.04E 03 
4----- --------------------- -------------- +----------+------------------ -------------.  

C 14 ; 1.35E 05 ; 1.35E 05 ; 6.75E 05 ; 1.35E 05 ; 1.35E 05 ; 1.35E 05 ; 1.35E 05 ; 1.35E 05 ; 
------ ----------------------- -----------+ - ------------------ - ----. ---.  
CR 51 ; 2.77E 03 ; 4.66E 05 ; 0.00E-01 ' 0.00E-01 ; 6.07E 02 ; 1.54E 03 ; 3.95E 03 ; O.00E-U1 

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

MN 54 ; 1.71E 05 ; 1.77E 06 ; 0.00E-01 ; 8.64E 05 ; 2.58E 05 ; 0.OOE-01 0*001-01 0.00E-01 
-------------------------------------------------- ------------------------------

FE 59 ; 2.83E 05 ; 1.74E 06 ; 3.14E 05 ; 7.34E 05 ; O.OOE-01 0 0.00E-01 ; 2.31E 05 ; 0.00E-01 ; 
-- ------------------------ -+--------------------- --------------------------------

CO 58 1.04E 06 ; 6.25E 06 ; O.OE-01 ; 4.53E 05 I 0.00E-U1 ; O.OOE-01 O O.00E-01 ; O.OOE-01 ; 
--- - ------------------------+---4-------------+------------.---------------------

CO 60 ; 4.02E 06 1 2.32E 07 ; 0.00E-01 I 1.78E 06 ; 0.00E-01 ; 0.00E-01 ; U.00E-01 I O.OOE-01 ; 
------------------- ------------------------------ ---------------- --------- +- --------

ZN 65 ; 2.45E 08 2 2.22E 08 ; 1.51E 08 ; 5.25E 08 ; 3.36E 08 1 0.00E-01 I 0.OOE-01 I 0.00E-01 ; 
---------------- ----------- ------------ -------------------------- --------------------- +---------

SR 89 1 7.59E 07 1 3.16E U8 2.65E 09 I 0.00E-01 ; O.OOE-01 ; 0.00E-01 ; 0.OOE-01 ; 0.oUE-o1  
-------------- -- ----- -------- -+4----------------------------- ------------------ --------

SR 90 ; 1.98E 10 1 2.25E 09 1 8.01E 10 ; 0.90E-01 , 0.00E-01 I 0.00E-01 ; O.OUE-01 ; 0.OOE-01 I 
S---------------------------- --------------------------------------- ----------- +---------

ZR 95 1 2.04E 01 ; 6.84E 04 ; 9.40E 01 1 2.97E 01 1 4.36E 01 0 0.00E-01 I 0.00E-01 9 0.00E-01 ; 
S ------- ---------------------------------- + - +--------------+------------+-------------

I 131 1 2.38E 08 ; 8.77E U ; i.17E 08 ; 4.43E 08 ; 7.63E 08 1 1.29E 11 1 0.00E-01 0 0.00E-01 I 
- - - ------------------------------------- -4-+--------- -+-------------- ---- ---------------

I 133 1 2.24E 06 5 b.57E 06 4 4.34E 06 1 7.36E 06 ; 1.29E 07 1 1.03F 09 1 0.OOE-01 ; 0.OOE-01 I 
-4------------------------------ --------------------------------------- +----------------+---------

CS134 I 1.68E 10 ; 4.50E 08 1 1.54E 10 1 3.62E 10 ; 1.15E 1U I U.OOE-01 4 4.39E 09 1 O.O0E-01 
------------- -------------- --------------------- -+----------------+----- ----------------

CS136 ; 1.69E 09 1 2.02E 08 ; 6.38E OR n 2.51E 09 1 1.37E 09 1 0.00E-01 ; 2.15E 08 ; 0.OOE-01 I ----------------- - -*--------------------- -------- +--------- --- +-------------- --------------------

CS137. ; 1.03E 10 ; 4.21E 08 ; 2.22E 10 1 2.96E 10 ; 1.01E 10 ; 0.UOE-01 ; 3.91E 09 ; 0.00E-U1 
-*- ---- --------- +--4------------------------------------------------- ---------

BA140 1 1.80E 05 ; 4.30E 06 ; 2.79E 06 ; 3.41E 03 I 1.16E 03 1 0.OOE-01 ; 2.30E 03 ; 0.00E-01 ; 
----------------------- 4------ -+----------- ------------------------------------------------------------

CE141 ; 3.77E 01 ; 9.39E 05 1 4.92E 02 ; 3.28E 02 ; 1.55E 02 ; 0.00E-01 I 0.00E-01 ; O.OOE-01 ' 
--------------------- ---------- ------------------------- +------------------------

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS,OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-16 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHUAY GOATMILK 
AGE GROUP EQUALS CHILD 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

S4.------------ ----- +----------+-.---------------+.----------------4----------....--------. .--------.--.-------

H 3 ; 3.23E 03 ; 3.23E 03 ; 0.00E-01 ; 3.23E 03 ; 3.23E 03 U 3.23E 03 U 3.23E 03 ; 3.23E 03 U 
---------------------- ---- -------------------- -+------------------------------

C 14 I 3.32E 05 ; 3.32E 05 ; 1.66E 06 U 3.32E 05 ; 3.32E 05 ; 3.32E 05 ; 3.32E 05 ; 3.32E 05 j ------------ - --------------- ----+----------- ------------------ ------.------m--
CR 51 5.65E 03 ; 3.OOE 05 U 0.OOE-01 ; 0.00E-01 8.bIE 02 3.14E 03 ; 5.73E 03 ; O.0OE-O1  
--- M-- --- -- -- - ---- - ----------------------M------------------ -------------- 4---------------+- -4- - - -----
MN 54 ' 3.44E 05 ; 1.08E 06 ; 0.OOE-01 1.29E 06.; 3.62E 05 ; 0.OOE-O1 ; 0.00E-01 ; 0.00E-01 ; 

-+----------+----------+----------+------------+--------------4------------------- ...-------- ------------
FE 59 U 5.88E 05 ; 1.23E 06 ; 7.29E 05 ; 1.18E 06 ; 0.00E-01 ; 0.OOE-01 ; 3.42E 05 ; 0.00E-01 U 

- - ---------- +-------------------- ------ ------------4------ ....--- .......--.----------
CO 58 U 2.12E 06 4.04E 06 ; 0.OOE-01 6.92E 05 ; 0.00E-01 0.UOE-01 ; 0.00E-01 ; 0.00E-01 ; 

----- 4--------4---------.------------------4--------- ------ 4-------------- ------------------ m----- -4---------
CO 60 U 8.17E 06 ; 1.53E 07 ; 0.00E-01 U 2.77E 06 0.0O0E-01 -DOOEO1 .0.E-01 ; 0.OOE-O1 

----------------------------------- 4------------------- ------ 4---- ------- ------- 4---------- -------- 4-------------
ZN 65 ; 4.92E 08 ; 1.39E 08 ; 2.97E 0 ; 7.91E 08 ; 4.9RE 08 0 0.00E-01 ; 0.00E-01 0.00E-01  

----------------------------------------------------- 4------- ---------- -4---------- ----------------------
SR 89 ; 1.87F 08 U 2.54E 08 U 6.56E 09 U 0.OOE-01 0.UOE-01 o 0.0OE-01 ; 0.OOE-01 ; O.0OE-01 

--------------------------------- 4---------- ------------------------- 4----- ---------- ---4---------------
SR 90 ; 3.43E 10 I 1.82E 09 ; 1.35E 11 0.0UE-01. U 0.OOE-01 ; 0.OOE-01 ; 0.OOE-01 ; 0*U0E-01 ; 

S4~-------------------4------------------4-------- ---------- 4-----------------------------4.--------- --------- 4 
ZR 95 ; 4.27E 01 b.01E 04 ; 2.18E 02 4 4.80E 01 U 6.87E 01 ; .00E-01 ; 0.00E-01 U 0.00E-01 ; 

-4---------4---------4----------------------4-------------------------- ---------- 4----------- ------- 4-----------
I 131 4 4.39E 08 U 6.88E 07 ; 7.68E 08 ; 7.72E 08 U 1.27E 09 ; 2.55E 11 ; 0.00E-01 ; 0.00E-01 ; 

-------4--------------------4------------------------------------------ ------ 4------ --------Mm-------- ---------
1 133 ; 4.93E 06 ; 5.25E 06 ; 1.05E 07 ; 1.30E 07 I 2.17E 07 1 2.42E 09 ; O.OOE-01 U 0.OOE-01 U -4---------4---------4------------------------- ---- --------- 4.------------- ----- 4---- ----------- 4---------CS134 ; 1.23E 10 ; 3.14E 08 ; 3.55E 10 U 5.82E 10 U 1.80E 10 ; 0.00E-01 ; 6*47E 09 ; 0.OOE-01 ; 
----------------------------------------- ---------- -------------------------------------------

CS136 ; 2.56E 09 U 1.39E 08 ; 1.44E 09 ; 3.96E 09 U 2.11E 09 ; 0.OOE-01 ; 3.14E 08 ; 0.00E-01 ; *--------* ------------------ 4------------------------------------------
CS137 ; 7.57E 09 ; 3.21E 08 U 5.36E 10 5 b.13E 10 ; 1.67E 10 ; 0.OOE-01 ; 6.01E 09 ; 0.00E-01 ; 

--------------------------------+---------------+-------------------
BA140 U 3.92E 05 ; 3.41E 06 1 6.72E 06 ; 5.89E 03 ; 1.92E 03 1 0.OOE-01 I 3.blE 03 ; 0.00E-01 5 ---------- m-- - - -------------- ------------------- .. . ...........-----------.---------- -----
CE141 ; 8.97E 01 7.54E 05 1 1.21E 03 1 6.04E 02 ; 2.65E 02 0.0OE-01 U 0.00E-01 ;,0.00E-0 

4-----------------------------------------------------4---- --------- ----- 4-------m------------4-------- ----------4 

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM9 AND IN UNITS OF M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-17 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY GOATMILK 
AGE GROUP EQUALS INFANT 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

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

H 3 ; 4.90E 03 ; 4.90E 03 I O.00E-01 ; 4.90E 03 4 4.90E 03 4 4.90E 03 ; 4.90E 03 4 4.90E 03 ; 
--- - - -------------+-- ----------------- + .- *-+---- ---------------------- --- ------------- + 

.c 14 ; 6.94E 05 ; 6.94E 05 3.25E U6 ; 6.94E Ub ; 6.94E 05 ; 6.94E 05 ; 6.94E 05 1 6.94E 05 I 
--------- ----------------------------------- + ------------------------ +--- ------- +----------

CR 51 ' 8.95E 03 1 2.61E 05 ; 0.OOE-01 ; 0.OOE-01 ; 1.28E 03 ; 5.84E 03 1 1.14E 04 o.OOE-01 ; 
-- ----------- -- +-------------- ------------- + ---------- 4------------------------------------------+ 

MN 59 I 5.45E 05 ; 8.83E Ob ; O.00E-01 ; 2.40E 06 - 5.35E 05 ; 0.OOE-01 ; 0.00E-01 ; 0.00E-01 ; 
+----- ----- + ----- -+------------------------------------------- + -------------------------

FE 59 91 9.37E 05 1.14E 06 ; 1.36E 06 ; 2.38E 06 0.00E-01 0.00E-01 7.03E 05 -0.U00-01 
--------------------- +--------+---+------------------------------------ +-------------------------

CO 58 1 3.45E 06 1 3.45E 06 1 0.00E-01 ; 1.38E 06 I 0.OOE-U1 U.OOE-01 ; 0.00E-01 I 0.00E-01 
---------------------- ----- ------------------------- -- -----4----------+ 

CO 60 1.34E 07 1.35E 07 0.00E-01 I 5.65E 06 0.00E-01 0.00E-01 0.00E-01 0.00E-01 
--------- +--- -------------- +------------------------------------- -------- ---------

ZN 65 ; 6.31E 08 ; 1.16E 09 ; 3.99E 08 1.37E 09 ; 6.63E 08 I 0.00E-ol ; 0O0E-01 ; 0O0E-01 I 
- ---------------------- +-------------------------+----------- -------------------------+ 

SR 89 ; 3.58E 08 1 2.57E 08 I 1.2bE 10 I 0.DE-01 1 0.00E-01 D 0.OOE-01 ; 0.OOE-01 ; 0.OOE-01 ; 
- ------------ ----------------------- + --------------------------------- - - -----+---------

SR 90 ; 3.75E 10 1 1.84E 09 1 1.47E 11 ; 0.OOE-01 I 0.OE-01 0.00E-01 1 0.OOE-01 ; U.00E-01 I 
----- ----------------------- ------------------------- + - --- +------------- ---- ---------------

ZR 95 ; 6.70E 01 4 4.70E 04I 3.88E 02 ; 9.45E 01 ; 1.02E 02 1 0.00E-01 0OOE-01 0.00E-01 ; 
- ----- ------------------ + --- -+--------------------+---------------------------------------------------

I 131 1 8.31E 08 1 6.74E 07 I 1ob0E 09 1 1.89E 09 I 2.21E 09 i 6.21E 11 ; 0.00E-01 ; 0.00E-01 1 

1 133 I 9.49E 06 ; 5.48E 06 ; 2.23E 07 1 3.24E 07 ; 3.81E 07 ; 5.89E 09 ; 0.OOE-01 0.0OE-01 ; 
-- 4.----------------+-----------+--------------------------- ---- +------------------+------+------------

CS134 I 1.08E 10 ; 2.89E 08 9 5.71E 10 ; 1.07E 11 1 2.74E 10 ; 0.00E-01 ; 1.12E 10 ; 0.00E-01 
------- ---------- -------------- ---------- +---------------------------------------------------+ 

CS136 I 3.09E 09 ; 1.26E 08 ; 2.81E 09 ; 8.27E 09 1 3.30E 09 ; 0.00E-01 ; 6.74E 08 I 0.00E-01 ; 
-*--------------------- ------------------------------- ----- +- ----- -+--------------

CS137 I 7.10E 09.; 3.13E 08 1 8.55E 10 ; 1.00E 11 1 2.69E 10 1 0.00E-01 t 1.09E 10 ; U.O0E-01 ; 
----------------------------- ----------- +---------------------+-----------+--------- -----------

BA140 I 7.13E 05 1 3.40E 06 I 1.38E 07 I 1.38E 04 ; 3.29E 03 ; 0.00E-01 ; 8.50E 03 ; O.OOE-01 
-------------------- ---- ----------------- 4.-+------- -- +--------------------+-----------* 

CE141 1 1.72E 02 ; 7.57E 05 1 2.40E 03 1 1.46E 03 4.52E 02 ; 0.00E-01 0.00E-01 0.00E-01 I 
-4.----------------------------.---------4---------4-----------------4----------------- ------------------- 4----- ----------

mn *R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUMV AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-18 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHUAY INHAL 
AGE GROUP EQUALS ADULT 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 
"-"---- ----------- -------------- ---------- -- ---- +------------ ------------------

H 3 ; 1.26E 03 1 1.26E 03 ; 0.0E-01 ; 1.26E 03 ; 1.26E 03 1.26E 03 ; 1.26E 03 ; 1.26E 03 ; 
- ---------------------------------- -------------------------- - ---------------

CR 51 ; 9.99E 01 ; 3.32E 03 ; 0.OE-01 0 0.00E-01 ; 2.28E 01 1 5.94E 01 ; 1.44E 04 ; 0.OOE-01 ; 
------------ +------------------- ------------------ +-------------------------------

MN 54 ; 6.29E 03 ; 7.72E 04 ; 0.00E-01 I 3.95E 04 1 9.83E 03 0 0.00E-01 ; 1.40E 06 1 O.OOE-Ul1 
--------- ---------- --4---------4----------------------4------------- ------------ ---------- -4---------- ---------- ----------- 4 

FE 59 ; 1.05E 04 ; 1*88E 05 ; 1.17E 04 ; 2.77E 04 1 0oOE-01 o.0OE-01 ; 1.01E 06 O.OOE-01 
- 4---------------------------------- ------- - - -- - --- -- - --- --- 4--------- -- +-----------+ - - - ------------

Co 58 ; 2.07E 03 ; 1.06E 05 ; O.OOE-01 ; 1.58E 03 ; O.OOE-01 ; 0.OOE-01 ; 9.27E 05 ; 0.0OOE-01 ; 
------- ------ 4- -------- -+--- -------- +---- ------------------------ 6----------+-------- -----------------------

CO 60 1 1.48E 04 ; 2.84E 05 . O.0OE-01 .1.15F 04 1 0.00E-01 ; 0.UOE-01 ; 5.96E 06 ; 0.00E-01 ; 
----------------------------- +------- ---------- -------------- - ---------- +---------

ZN 65 ; 4.65E 04 1 5.34E 04 ; 3.24E 04 '1.03E 05 1 6.89E 04 1 0.00E-01 ; 8.63E 05 0 0.00E-01 ; 
- 4-------------------------------------+ ----------------------- +--- --- +---------------+.---------

SR 89 1 8.71E 03 ; 3.49E 05 ; 3.04E 05 ; 0.00E-01 I 0.00E-01 ; 0.OOE-01 ; 1.40E 06 0 0.00E-01 I 
---------- - ----------------------------- + ------------ -------+------ -+------------------

SR 90 1 6.09E 06 ; 7.21E 05 1 9.91E 07 ; O.OOE-01 0.0OE-01 ; 0.00E-01 ' 9.59E 06 1 0.0OE-01 ; 
------ ----------------------------+----------------------- --------------------- --------

ZR 95 ; 2.32E 04 I 1.50E 05 ; 1.07E 05 1 3.44E 04 ; 5.41E 04 ; 0.OOE-01 ; 1.7FE 06 ; 0.OOUE-01 
--.--- --------------- ----- --------------------- ----- +-----------------------------------------------

1 131 ; 2.05E 04 ; 6.27E 03 ; 2.52E 04 1 3.57E 04 ; 6.12E 04 I 1.19E 07 ; 0.00E-01 I 0.OOE-01 ; 
-- -------------- +------ ----- +------------------------------------------------------+---------------

1 133 1 4.51E 03 ; 8.87E 03 8.63E 03 ; 1.48E 04 ; 2.58E 04 ; 2.15E 06 ; 0.00E-01 0 0.00E-01 I 
------------------------------------------ ------------ --------------- -------------

CS134 I 7.27E 05 1 1.04E 04 I 3.72E 05 ; 8.47E 05 ; 2.87E 05 1 0.00E-01 ; 9.75E 04 ; 0.OOE-01 ; 
--------- -----------+--- ---------- +--------------- ---------- - -- +----------------------------

CS136 1.1O0E 05 1 1.17E 04 1 3.90E 04 ; 1.46E 05 ; 8.55E 04 1 O.OOE-01 ; 1.20E 04 ; OOOE-Ul I 
- ------ ---- ---- +-----------------------------4-----------------4---------- ------------

CS137 4.27E 05 8 8.39E 03 ; 4.78E 05 1 6.20E 05 I 2.22E 05 o.OOE-01 I 7.51E 04 ; 0.OOE-01 : 
- ------------ - - - - ------------*----------+----------*----------+----------+----------+----------

BA140 ; 2.56E 03 ; 2.18E 05 1 3.90E 04 1 4.90E 01 ; 1.67E 01 O.OOE-01 1 1.27E 06 I .00OE-01 
-4---------- -- ------------- -- ----------- +--- - ---------+-------------------- ---------------

CE141 .1 1.53E 03 1 1.20E 05 ; 1.99E 04 I 1.35E 04 ; 6.25E 03 ; 0.OOE-01 I 3.61E 05 O.OOE-01 I 
----------------------+------------- ----------+------------ ------- -+---------

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



TABLE 3.3-19 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHUAY INHAL 
AGE GROUP EQUALS TEEN 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

--------- +-----+--------------------------------+ ------- +----------------- ---- +---------

H 3 ; 1.27E 03 ; 1.27E 03 ; 0.OOE-O1 ; 1.27E 03 ; 1.27E 03 ; 1.27E 03 ; 1.27E 03 ; 1.27E 03 ; 
-4.--------------- ---------- 4--------------------.----------- ------------------------ 4-----------------+---------------

CR 51 ; 1.35E 02 ; 3.OoE 03 ; 0.OOE-01 ; 0.OOE-01 ; 3.07E 01 ; 7.49E 01 ; 2.09E 04 ; 0.OOE-01 ; 
-4.~---------4---------4---------.-----------------4.-----------------4----------------- ------------ --------------------

MN 54 ; 8.39E 03 ; 6.67E 04 O O.OOE-01 ; 5.10E 04 ; 1.27E 04 I 0.OOE-01 ; 1.98E 06 ; 0.OOE-01 
--------------- ------------ ------------------------ *+----------------------------+ 

FE 59 ; 1.43E 04 ; 1.78E 05 ; 1.59E 04 ; 3.69E 04 ; O.OE-01 ;.00E-01 ; 1.53E 06 ; 0.0OE-01 ; 
---------- ------------------------------------------ -----------------------

CO 58 ; 2.77E 03 ; 9.51E 04 ; 0.OE-01 ; 2.07E 03 ; 0.OOE-01 ; 0.OUE-01 ;I1.34E 06 ; .0.00E-01 ; 
- ------- --- ------------------------------- +---------- --- +-----------------+----------

CO 60 1.98E 04 ; 2.59E 05 1 O.O0E-Ul ; 1.51E 04 ; 0.OOE-01 s 0.OOE-01 I 8.71E 06 ;.0.0oE-01 ; 
-+---------- ----------------- + ----- +-----------------------------+-----------+---------

ZN 65 I 6.23E 04 ; 4.66E 04 ; 3.85E 04 1.33E 05 ; 8.63E 04 1 0.OOE-01 1.24E 06 ; 0.OU-U1  
------------------------------- ------------------------------- -- -------+---------

SR 89 ; 1.25E 04 ; 3.71E 05 ; 4.34E 05 ; 0.00E-01 ; 0.OOE-01 ; 0.OOE-01 ; 2.41E 06 ; 0.OOE-01 ; 
-4---------4---------4--------------------------------- --- 4---------------- -4------------------4------------------ 4------------+ 

SR 90 ; 6.67E 06 1 7.64E 05 ; 1.08E 08 ; O.OOE-01 ; 0.OOE-01 I 0.OOE-01 I 1.65E 07 ' 0.00E-01 ; 
*---------- - ---- +--------------- ----------- --------- --------------- +----------

ZR 95 * 3.15E 04 ; 1.49E 05 ; 1.4bE 05 1 4.58E 04 1 6.73E 04 9 0.OOE-01 ; 2.68E 06 ; O.OOE-01 ; 
---------------- +------------------------------+---------------------- +- ------ +----------

I 131 ; 2.64E 04 ; 6.48E 03 ; 3.54E 04 ; 4.90E 04 ; 8.39E 04 ; 1.46E 07 ; O.OOE-01 I 0.OOE-01 ; 
--- -------------- +- ----------------- ---- -------- +--------------------+---------

I 133 1 6.21E 03 ; 1.03E 04 1 1.21E 04 1 2.05E 04 ; 3.59E 04 ; 2.92E 06 0.OE-01 0.00E-01 ; 
------------------------------------ +-+-------------------------------------+---------

CS134 ; 5.48E 05 ; 9.75E 03 ; 5.02E 05 ; 1.13E 06 I 3.75E 05 ; 0.0OE-01 I 1.46E 05 ; 0.OOE-01 I 
-------------------- ---------- ------------------------ +------------------------------+------------

CS136 1.37E 05 I 1.09E 04 1 5.14E 04 ; 1.93E 05 1.10E 05 1 O.00E-01 ; 1.77E 04 ; O.OUE-U1  
---------------------------- --- 4------------------ 4---------- --------------------------4 ---------------4---------4 

CS137 I 3.11E 05 1 8.47E 03 ; 6.69E 05 8.47E 05 ; 3.04E 05 0.OOE-01 ; 1.21E 05 ; 0.OOE-01 ; 
------------------- ------------------- ----------- +---------------------------------+-------- ----------

BA140 I 3blE 03 ; 2.28E 05 1 5.46E 04 ; 6.69E 01 ; 2.28E 01 ; 0.00E-01 2.03E 06 1 0.00E-01 ; 
-4.---------------+-- ------ -+----------+----------+----------------------- ----------------- ----------- + 

CE141 ; 2.16E 03 ; 1.26E 05 1 2.84E 04 ; 1.89E 04 ; 8.87E 03 1 0.OOE-01 ; 6.13E 05 1 0.OOE-01 I 
------------------- +-------------+---------------------------+---- +-------------------------------------

-- -4R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM AND IN UNITS OF 
M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS 

m



TABLE 3.3-20 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHUAY INHAL 
AGE GROUP EQUALS CHILD 
NUCLIDE T.800Y GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 
------- ------------- +------------------------------+------ ---- ----------------

H 3 ; 1.12E 03 ; 1.12E 03 ; 0.00E-01 ; 1.12E 03 1.12E 03 ; 1.12E 03 ; 1.12E 03 ; 1.12E 03 ; 
----------- --- ---------- +--------------- ------------ -------- *----------+---------

CR 51 ; 1.54E 02 ; 1.08E 03 ; 0.00E-O1 0*OOE-01 2.43E 01 ; 8.53E 01 ; 1.70E 04 ; 0.00E-01 ; 
-------------------------- ----- + -------- +----------------------------------------------

MN 54 ; 9.50E 03 ; 2.29E 04 ; 0.00E-01 ; 4.29E 04 ; 1.00E 04 ; O.OOE-01 ; 1.57E 06 ; U.00E-01 ; 
------------ + -------------------------------- +--------------------- -------------------

FE 59 ; 1.67E 04 ; 7.06E 04 ; 2.07E 04 ; 3.34E 04 0.00E-01 G o.OOE-01 ; 1.27E 06 ; 0.oUE-01 ; 
- ---------- ---------- ---- ---------------------------------------- +------- --------------

Co 58 ; 3.16E 03 ; 3.43E 04 ; 0.00E-01 ; 1.77E 03 ; 0.0UE-01 ; 0oUE-01 ; 1.10E 06 ; 0.OOE-01 ; 
- ---------------------- ----- ------- -------------- +----------* - ------------ +---------

CO 60 2.26E 04 ; 9.61E 04 I 0.OUE-01 I 1.31E 04 ; 0.00E-01 ; 0.00E-01 ; 7.06E 06 ; 0.00E-01 ; 
---------- ----------------+- -- -------- -------------------------------------

ZN 65 ; 7.02E 04 ; 1.63E 04 4.25E 04 ; 1.13E 05 ; 7.13E 04 ; 0.OOE-U1 9.94E 05 ; U.00E-01 ; 
---------------- +- .--------------------+------------ ------------+--+-------------- ---------

SR 89 ; 1.72F 04 ; 1.67E 05 ; 5.99E 05 ; U0.00E-01 ;*00E-01 I 0.OOE-01 ; 2.15E 06 ; 0.00E-01 ; 
---------+----.----+-+---------+-.-- +------------------------------ --------------------- +---------

SR 90 ; 6.43E 06 ; 3.43E 05 ; 1.01E 08 0.EOUE-01 ; o-01 ; 0.00E-01 ; 1.47E 07 ; 0.00E-01 ; 
--------------------------- ---- --------------------------- ---- --- -------+-----------

ZR 95 ; 3.69E 04 ; 6.10E 04 ; 1.90E 05 ; 4.17F 04 ; 5.9bE 04 ; 0.00E-01 ; 2.23E 06 0 0.00E-01 ; 
- 4.------------- ---------- +- ---- +-------------------4+------------------------------------- +---------

I 131 ; 2.72E 04 ; 2.84E 03 ; 4.80E 04 ,; 4.80r 04 ; 7.87E 04 ; 1.62E 07 ; 0.UUE-01 ; 0.OOE-01 
-----------------------------------+---------**---------4----------------4---- ---------- +----4.---------.---------4 

1 133 ' 7.68E 03 ; 5.47E 03 ; 1.66E 04 ; 2.03E 04 ; 3.37E 04 ; 3.84E 06 0.O0E-01 ; 0.OOE-01 I 
- 4.-------------+- - ----------- +--------------------------------+ -- ----------------------------

CS134 ; 2.24E 05 ; 3.84E 03 ; 6.50E 05 ; 1.01E 06 ; 3.30E 05 0.00E-01 ; 1.21E US 0.0DOE-01 ; 
- -------------- ------ ---------- +------------------------- --------------------- +----------+ 

CS136 ; 1.16E 05 ; 4.17E 03 ; 6.50E 04 ; 1.71E 05 ; 9.53E 04 ; 0.00E-01 ; 1.45E 04 0.001E-01 ; 
- -*---------------------------+-----------------------------------------------------------------+---------

CS137 ; 1.28E 05 3.61E 03 ; 9.05E 05 ; 8.24E 05 ; 2.82E 05 ; 0.00E-01 ; 1.04E 05 ; 0.00E7-0l 
----------------------- --------------------+ - +----------+---------------- ----- +----------

BA140 ; 4.321 03 1.02E 05 ; 7.39E 04 ; 6.47E 01 ; 2.11E 01 0.00E-01 1.74E 06 ; 0.00E-01 ; 
------------------------------------------ ------------------------ --------------------- +----------+ 

CE141 2.89E 03 9 5.65E 04 ; 3.92E 04 I 1.95E 04 ; 8.53E 03 0.00E-01 ; 5.43E 05 ; 0.00E-01 ; 
----------------- 4 .- ---------------------- -- ---------- - ---------------------- +----------+ 

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 

i M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS REV. 1



TABLE 3.3-21 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY INHAL 
AGE GROUP EQUALS INFANT 
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

- ----------+------------ --- + +-------------------------------------------------- ---------------------

H 3 ; 6.46E 02 ; 6.46E 02 ; O.OOE-01 s 6.46E 02 ; 6.46E 02 ; 6.46E 02 ; 6.46E 02 ; 6.4bE 02 I 
--------- ------------ -------------------------- +-+---------------------+----------------

CR 51 ; 8.93E 01 3.56E 02 ; 0.OOE-01 ; 0.OUE-01 ; 1.32E 01 ; 5.75E 01 ; 1.28E 04 ; O.OOE-01 ; 
-4.---------------------------------------- ------- + ------- +---------------------+ 

MN 54 I 4.98E 03 ; 7.05E 03 ; O.OOE-01 ; 2.53E 04 ; 4.98F 03 ; 0.oOE-01 ; 9.98E 05 o.OOE-01 ; 
-------- +---------- - -- --------- - --------------- +----------- -------- --------------

FE 59 ; 9.46E 03 ; 2.47E 04 ; 1.35E 04 ; 2.35F 04 ; O.OOE-U1 ; 0.00E-01 v 1.01E 06 ; 0.OOE-0l ; 
------------------------------------------+----------+-------------+----------+ 

CO 58 ; 1.82E 03 ; 1.11E 04 ; 0.OOE-O1 ; 1.22E 03 ; 0.OOE-01 ; 0.OOE-01 ; T76E U5 I 0.00E-Ol ; 
----------- ----- + - -- +------------+---------------------------+------------------+----------

CO 60 ; 1.18E 04 ; 3.1E 04 ' 0.OOE-01 ; 8.01E 03 ; 0.OUE-01 ; 0.OOr-O1 ; 4.50E 06 ; 0.OOE-01 ; 
-------------- --- ---------- ---- +--4------------------------- --------------4-----------

ZN 65 ; 3.1OE 04 ; 5.13E 04 I 1.93E 04 ; 6.25E 04 ; 3.24E 04 ; O.OOE-O1 ; 6.46E 05 ; O.O0E-01 ; 
-----------------------+ -------------- +---------+----------- ------------------------ 4---------

SR 89 ; 1.14E 04 ; 6.39E 04 ; 3.97E 05 I 0.OOE-01 ; O.OOE-O1 ; 0.00E-01 ; 2.U3E 06 I OOE-Ol I 
-..----------------------------.-- ---------------------------- --- +---- ---------------- + 

SR 90 ; 2.59E 06 ; 1.31E .05 ; 4.08E 07 0.OOE-01 ; O.OE-01 ; O.OOE-O1 ; 1.12E 07 ; O.OUE-01 ; 
---------------+ ----------- +-------------------+--4 -------------------------------- --- *----------------

ZR 95 ; 2.03E 04 2.17E 04 1.15E 05 I 2.78E 04 ; 3.10E 04 ; 0.OOE-01 1.75E 06 I O.OOE-O1 ; 
- ------- ---------- ----- --------------------------------- - --------- ----------

I 131 ; 1.96E 04 ; 1.06E 03 ; 3.79E 04 ; 4.43E 04 ; 5.17E 04 : 1.48E 07 ; 0.OOE-01 ; 0.OOE-01 I 
--- -+-- ----------------------- ------------------------------------------- - ------- ---- ------+----------+ 

1 133 ; 5.59E 03 1 2.15E 03 1 1.32E 04 I.92E 04 ; 2.24E 04 .*55E U6 1 0.OUE-01 ; U.OOE-01 ; 
-+----------+-- ------------ + ----------------------------------- ------ +------------

CS134 I 7.44E 04 ; 1.33E 03 1 3.96E 05 * 7.02E 05 ; 1.90E 05 ; O.OOE-01 1 7.95E 04 0.OOE-01 & 
---------.----- +---+----------------------------------------------+------------- -----------------+--- --------- + 

CS136 ; 5.28E 04 ; 1.43E 03 1 4.82E 04 ; 1.34E 05 ; 5.63E 04 1 O.OOE-01 ; 1.17E 04 1 0.00E-O ; 
- ----------- ------------------------------ +- +------------------------------------+------------

CS137 ; 4.54E 04 ; 1.33E 03 ; 5.48E US I 6.11E 05 ; 1.72E 05 ; 0.00E-01 ; 7.12E 04 ; O.00E-0l I 
---------- -----------4 ------------------------------------------ -- -+---------* 

BA140 ; 2.89E 03 3.83E 04 ; 5.59E 04 ; 5.59E 01 ; 1.34E 01 1 0.OOE-O1 I 1.59E 06 O 0OOE-O I 
- ------------ -------------- ------------------------------------------- ------------- -- +---------------

CE141 ; 1.99E 03 ; 2.15E 04 1 2.77E 04 ; 1.66E 04 ; 5.24E 03 1 0.OOE-O1 ; 5.16E 05 1 0.OOE-01 ; 
------------------------ -- ------------------------------- +--------------------- - ------+---------

*R VALUES IN UNITS OF MREM/YR PER MICRO-CI/M**3 FOR INHALATION AND TRITIUM, AND IN UNITS OF 

2 M**2-MREM/YR PER MICRO-CI/SEC FOR ALL OTHERS



INFORMATION RELATED TO 40 CFR 190 and 40 CFR 141

.The Technical Specifications require that when the calculated doses associated 

with the effluent releases exceed twice the limits of any section, the licensee shall 

prepare and submit a Special Report to the Commission and limit subsequent 
releases such that the dose or dose commitment to a real individual from all 
uranium fuel cycle sources is limited to < 25 mrem to the total body or any organ 
(except the thyroid, which is limited to < 75 mrem) over 12 consecutive months.  
This special Report is to include an analysis which demonstrates that radiation 
exposures to all real individuals from all uranium fuel cycle sources (including all 
liquid and gaseous effluent pathways and direct radiation) are less than the 
standards in 40 CFR Part 190, Environmental Radiation Protection Standards for 
Nuclear Power Operations. If analysis indicates that releases resulting in doses 
that exceed the 40 CFR 190 Standard may have occured, then a variance from the 
Commission to permit such releases will be requested or if possible, action will be 
taken to reduce subsequent releases. The Technical Specifications consider doses 
to a real individual and apply to each reactor but do not include any other portion 
of the uranium fuel cycle or direct shine from the reactor.  

The "Uranium fuel cycle" is defined in 40 CFR Part 190.02(b) as: 

"Uranium fuel cycle means the operations of milling of uranium ore, 
chemical conversion of uranium, isotopic enrichment of uranium, 
fabrication of uranium fuel, generation of electricity by a light
water-cooled nuclear power plant using uranium fuel,' and repro
cessing of spent uranium fuel, to the extent that these directly 
support the production of electrical power for public use utilizing 
nuclear energy, but excludes mining operations, operations at waste 
disposal sites, transportation of any radioactive material in support of 
these operations, and the reuse of recovered non-uranium special 
nuclear and by-product materials from the cycle." 

The Special Report will contain: 

1) A determination of which uranium fuel cycle facilities or operations, 
in addition to the nuclear power reactor units at the site, contribute 
to the annual dose to the maximum exposed member of the public.

4-1
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Nuclear fuel facilities over five miles from MNGP need not be con
sidered in this determination.  

2) A determination of the maximum exposed member of the public.  

3) A determination of the total annual dose to this person from all 
existing pathways and sources of radioactive effluents and direct 
radiation using the methodologies described in this ODCM. Where 
additional information on pathways and nuclides is needed, the best 
available information will be used and documented.  

4) A determination of the dose resulting from direct radiation from the 
plant and storage facilities.  

The total body and organ doses resulting from liquid effluents from the MNGP will 
be summed with the doses resulting from releases of noble gases, radioiodines and 
particulates. These doses will be based upon releases from the MNGP during the 
past 3 quarters and from the quarter in which twice the specification was 
exceeded. The doses from the MNGP will be summed with the doses to the 
maximum exposed individual contributed from other operation of the uranium fuel 
cycle.  

The direct dose components will be determined by either calculation or actual 
measurement. The N-16 component of direct radiation may be calculated using 
SKYSHINE, A Computer Procedure for Evaluating Effects of Structure Design on 
N-16 Gamma-Ray Dose Rates, Radiation Research Associates, Inc. Report RRA
T7209, November 1972. (AVAILABLE IN THE N5P-NSS LIBRARY) 

MNGP shine dose computations have been made and are contained in a report 
introduced into the FTOL hearing record as exhibit number 2 (see response to 
interogatories 5 and 6, Docket 50-263). The calculation or actual measurement will 
be documented in this Special Report.
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If the quarterly or annual doses due to liquid releases exceed the values listed in 

Section 2.3.3, a special report shall be submitted to the USNRC and shall include 

information related to 40 CFR 141 such as analysis of Mississippi River water and 

an analysis of possible impacts through the drinking water pathway.
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RADIATION ENVIRONMENTAL MONITORING PROGRAM

5.1 Sampling 

Table 5.1-1 and Figure 5.1-1 specify the current sampling locations based on the 
latest land use census.  

If it is learned from an annual census that milk animals or gardens are present at a 
location which yields a calculated thyroid dose greater than those previously 
sampled, the new milk animal or garden locations resulting in higher calculated 
doses shall be added to the surveillance program as soon as practicable. Sample 
locations (except the control) having lower calculated doses may be dropped from 
the program at the end of the grazing or growing season (October 31) to keep the 
total number of sample locations constant.  

5.2 Interlaboratory Comparison Program 

Analyses shall be performed on radioactive samples supplied by the EPA crosscheck 
program. This program involves the analyses of samples provided by a control 
laboratory and comparison of results with those of the control laboratory as well as 
with other laboratories which receive portions of the same samples. Media used in 
this program (air, milk, water, etc) shall be limited to those found in the radiation 
environmental monitoring program. The results of analyses performed as a part of 
the crosscheck program shall be included in the Annual Radiation Environmental 
Monitoring Report.  

5-1
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TABLE 5.1-1

MONTICELLO NUCLEAR GENERATING PLANT
ENVIRONMENTAL MONITORING 

SAMPLING LOCATION

River Water 
River Water 

Drinking Water 

Well Water 
Well Water 
Well Water 
Well Water 

Sediment-River 
Sediment-River 

Sediment- Shoreline 

Periphyton or 
M acroinvertebrates 

Vegetation- Aquatic 
Vegetation- Aquatic 

Fish 
Fish

Collection Site
Type of 
Sample

PROGRAM

Location 

0.2 mi @ 285o/WNW 
0.4 mi d 620 /ENE 

36 mi @ 128 0 /SE 

11.5 mi @ 323o/NW 
3.2 mi @ 128 0 /SE 
0.2 mi @ 267 0/1 
0.3 mi @ 214 0 /SW 

0.2 mi @ 285 0 /WNW 
0.4 mi @ 620 /ENE 

1.6 mi d 117 0 /ESE 

0.2 mi @ 2850 /WNW 
0.4 mi d 62o/ENE 

0.2 mi d 285 0 /WNW 
0.4 mi d 620 /ENE 

0.2 mi @ 285 0 /WN\ 
0.4 mi d 620 /ENE

Code 

M- 8 c 
M-9 

M-14 

M-10c 
M-11 
M-12 
M-13 

M-8c 
M-9 

M-15 

M-8c 
M-9 

M-8c 
M-9 

M-8c 
M-9 

M-10c 
M-18 
M-24 
M-26 
M-28 

M- c 
M-3 
M-4 
M-6 
M-7 
M-18 
M-19 
M-21 
M-26 
M-27

Upstream of Plant 
Downstream of Plant 

City of Minneapolis 

Kirchenbauer Farm.  
City of Monticello 
Plant Well Il 
Trunnel Farm 

Upstream of Plant 
Downstream of Plant 

Montissippi Park 

Upstream of Plant 
Downstream of Plant 

Upstream of Plant 
Downstream of Plant 

Upstream of Plant 
Downstream of Plant 

Kirchenbauer Farm 
Olson Farm 
Nelson Farm 
Peterson Farm 
Wipper Farm 

Air Station M-1 
Air Station M-3 
Air Station M-4 
Air Station M-6 
Air Station M-7 
Olson Farm 
Plant Site Area 
Ewing Farm 
Peterson Farm 
Hageman Residence

323 0 /NW 
240 /NNE 

26 90 /W 
111 0/ESE 
1730/S 

3060/NW 
3530 /N 
230 /NNE 

150 0 /SSE 
1360/SE 
240 /NNE 

323 0 /NW 
1150/ESE 
111 0 /ESE 
131 0 /SE

RADIATION

11.5 
2.5 
2.4 
2.3 
3.2 

11.1 
0.7 
0.8 
0.9 
2.7 
2.5 
1.0 
4.9 
2.3 
1.4

Milk 
Milk 
Milk 
Milk 
Milk 

Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil
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TABLE 5.1-1 (continued) 

MONTICELLO NUCLEAR GENERATING PLANT 
RADIATION ENVIRONMENTAL MONITORING PROGRAM 

SAMPLING LOCATIONS

Type of 
Sample

Vegetation- Natural 
Vegetation- Natural 
Vegetation- Natural 

Small Mammals 
Small Mammals 

Cultivated Crops 
(Leafy Green Veg) 

(Corn) 

(Potatoes) 

Particulates and 
Radiolodine (air) 

Particulates and 
Radiolodine (air) 

Particulates and 
Radiolodine (air) 

Particulates and 
Radioiodine (air) 

Particulates and 
Radioiodines (air)

Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct

Radiation (TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation (TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation (TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation (TLD)

Code 

M-10 c 
M-18 
M-19 

M-17c 
M-16 

M-10 c 
M-27 
M-10 
M-18 
M-10c 
M-21 

M-1c 

M-3 

M-4 

M-6 

M-7 

M01A 
M02A 
MO3A 
M04A 
MO5A 
MO6A 
MO7A 
MO8A 
M09A 
M10A 
MIA 
MI2A 
MI3A 
M14A

Collection Site

Kirchenbauer Farm 
Olson Farm 
Plant Site Area 

Heberling Farm 
Plant Site (on site) 

Kirchenbauer Farm 
Hageman Residence 
Kirchenbauer Farm 
Olson Farm 
Kirchenbauer Farm 
Ewing Farm 

Air Station M-1 

Air Station M-3 

Air Station M-4 

Air Station M-6 

Air Station M-7 

North Boundary Rd.  
North Boundary Rd.  
North Boundary Rd.  
Biology Station Rd.  
Biology Station Rd.  
Biology Station Rd.  
County Rd. 75 
County Rd. 75 
County Rd. 75 
County Rd. 75 
County Rd. 75 
County Rd. 75 
North Boundary Rd.  
North Boundary Rd.

Location

11.5 
2.5 
1.0

mi 
mi 
mi

12.0 mi @ 
On-Site

11.5 
1.4 

11.5 
2.5 

11.5 
4.9

mi 
mi 
mi 
mi 
mi 
mi

0 323 /NHX' 
24 0 /NNE 

323 /NW 

2580 /WNW 

323 0 /NW 
131 0 /SE 
323 0 /NW 

24 /NNE 
323 0 /NW 
115 0 /ESE

11.1 mi ( 306 0 /NW 

0.7 mi @ 353 0 /N 

0.8 mi @ 23 0 /NNE 

0.9 mi @ 150 0 /SSE 

2.7 mi @ 136 0 /SE

0.7 
0.8 
1.0 
0.7 
0.6 
0.6 
0.5 
0.5 
0.4 
0.3 
0.4 
0.7 
1.1 
0.8

mi 
mi 
mi 
mi 
mi 
mi
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi

353 0 /N 
230 /NNE 
43 0 /NE 
92 0 6E 
112 /ESE 
133 /SE 
158 /SSE 
183 0 /S 
203 0 /SSW 
225 /SW 
250 /WSW 
273 0 /W 
317 0 /NW 
338 0 /NNW'

Rev. I
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TABLE 5.1-1 (continued)

MONTICELLO NUCLEAR GENERATING PLANT 
RADIATION ENVIRONMENTAL MONITORING PROGRAM 

SAMPLING LOCATIONS

Type of 
Sample

Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation (TLD) 
Radiation (TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation (TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation(TLD) 
Radiation (TLD) 
Radiation.(TLD)

Code 

M01B 
MO2B 
MO3B 
M04B 
MO5B 
MO6B 
MO7B 
MO8B 
MO9B 
MIOB 
MIIB 
M 12B 
M 13B 
MI 4B 
M15B 
M I6B

Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct' 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 

Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct

Collection Site

Sherco #I Air Sta. 4.6 
County Rd. 11 4.4 
County Rd. 73 & 81 4.5 
Sherco #6 Air Sta. 4.2.  
City of Big Lake 4.4 
County Rd 14 & 196 St. 4.3 
Monte Industrial Dr. 4.4 
Dale Larson Res. 4.6 
Norbert Weinand Farm 4.7 
John Reisewitz Farm 4.4 
Clifford Vanlith Farm 4.2 
Lake Maria St. Park 4.4 
Bridgewater Sta. 4.1 
Richard Anderson Res. 4.5 
Gary Williamson Res. 4.5 
Sand Plain Research 4.3 
Farm 
Floyd Hartung Res. 0.5.  
Edgar Klucas Res. 0.7 
Big Oaks Park 1.3 
Pinewood School 2.3 
Roman Greener Res. 2.5 
Monte Service Center 2.7 
Kirchenbauer Farm 11.5

Location

mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 

mi 
mi 
mi 
mi 
mi 
mi 
mi

02 0 /N 
17 /NNE 
49 0 /NE 
67 0 /ENE 
87 0 E 
116 0 /ESE 
135 /SE 
162 /SSE 
180 0/S 
206 /SSW 
225 0S 
253 /WSH'1 
271 /W 
288 /WNW 
308 0 /NX 
3380 /NNW 

213 0 /SsW 
14 0/SE 
89 E 
132 /SE 
112 /ESE 
136 /SE 
323 0/N'

* "c" denotes control location. All other locations are indicators.  

The letters after numbered TLD's are as follows: 

"A" denotes locations in the general area of the site boundary 
"B" denotes locations about 4 to 5 miles distance from the plant.  
"S" denotes special interest locations.

Rev. I

Radiation(TLD) MOIS 
Radiation(TLD) M02S 
Radiation(TLD) M03S 
Radiation(TLD) M04S 
Radiation(TLD) MOSS 
Radiation(TLD) M06S 
Radiation(TLD) MOIC

Notes:
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FIGURE 5.1-1 
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APPENDIX A - METEOROLOGICAL ANALYSES

Table A-1 

Table A-2 

Table A-3 

Table A-4 

Table A-5 

Table A-6 

Table A-7 

Table A-8 

Table A-9 

Table A-10 

Table A-11

Release Conditions 

Site Boundaries from Reactor and from Stack 

Reactor Vent - Mixed Mode - Long Term - Site Boundary -
X/Q & D/Q 

Reactor Vent - Mixed Mode 
Distances - X/Q 

Reactor Vent - Mixed Mode 
Distances - D/Q 

Off-Gas Stack - Elevated 
X/Q and D/Q 
Off-Gas Stack - Elevated 
Distances - X/Q 

Off-Gas Stack - Elevated 
Distances -. D/Q 

Off-Gas Stack - Elevated 
X/Q & D/Q 

Off-Gas Stack - Elevated 
Distances - X/Q 

Off-Gas Stack - Elevated 
Distances - D/Q

- Long Term - Standard 

- Long Term - Standard 

Long Term - Site Boundary 

Long Term - Standard 

Long Term - Standard 

Short Term - Site Boundary 

Short Term - Standard 

Short Term - Standard
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APPENDIX - A

Summary of Dispersion Calculational Pr6cedures 

Updepleted, undecayed dispersion parameters were computed using the 

computer program XOQDOQ (Sagendorf and Goll, 1977). Specifically, sector 

average X/Q and D/Q values were obtained for a sector width of 22 .5 

degrees. Credit was taken for momentum plume rise and effective plume 

height was adjusted for local terrain height for elevated releases. Building 

wake corrections were used to adjust calculations for ground-level releases.  

Standard open terrain recirculation correction factors were also applied as 

available as default values in XOQDOQ.  

Dispersion calculations were based on mixed mode releases for the reactor 

vent and elevated releases for the off-gas stack. A summary of release 

conditions used as input to XOQDOQ is presented in Table A-1 and controlling 

site boundary distances are defined in Table A-2. Computed X/Q and D/Q 

values for unrestricted area boundary locations (relative to release points) and 

for standard distances (to five miles from the source in 0. 1 mile increments) 

are presented in Tables A-3 through A-11.  

For certain meteorological and release conditions, the enveloping inter

polation routines in XOQDOQ used to compute short-term X/Q and D/Q 

values do not provide reasonable results. Because of this, results were 

reviewed for consistency and where possible, the distributions of cal

culated X/Q values were enveloped and interpolated by hand.  

In some cases, use of the NRC methodology is implemented in XOQDOQ 

for estimating short-term dispersion values results in values which are 

lower than the annual values . For these cases, the annual average X/Q 
and D/Q values are used to conservatively represent short-term values.

A-2



X/Q and D/Q values for onsite EPA locations were adjusted (multiplied 

by a factor of 0.238) to account for limited daily exposure of workers in 

accordance with NUREG-0473.  

Onsite meteorological data for the period September 1, 1976 through 

August 31, 1978 (as presented in Appendices. B and C) were used in input 

to XOQDOQ. Data were collected and AT stability classes were defined in 

conformance with NRC Regulatory Guide 1.23. Dispersion calculations for 

the reactor vent were based on AT42.7-10m and 10 meter wind data (joint 

data recovery of 94 percent). Dispersion calculations for the off gas 

stack was based on AT100-10m and 100 meter wind data (joint data recovery 

of 95 percent).
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TABLE A-1 

MONTICELLO RELEASE CONDITIONS

Reactor Vent Off-Gas Stack 

Type Release Mixed Mode Elevated 
(Long-Term) (Long and Short-Term) 

Release Point Height (m) 42 100 

Adjacent Building Height (m) 42 42 

Relative Location to Adjacent to 400' SE of Reactor 
Adjacent Structures Turbine Building Building 

Exit Velocity (m/sec) 6.1 19.0 

Internal Stack Diameter (m) 2.41 0.36 

Building Cross-Sectional 
Area* (m2) 1,480 N.A.  

Purge Frequency** (times/ A. 6 
yr.  

Purge Duration ** (hours/ N.A 24 
release)

* Applied to ground level releases.  
** Applied to short-term calculations only.

> i



TABLE A-2 

Distances (Miles) to Controlling Unrestricted Area** Boundary Locations

Column 1 

As Measured from Reactor Vent 

Sector Distance 

N 0.51 

NNE 0.58 

NE 0.65 

ENE 0.83 

E 0.59 

ESE 0.59 

SE 0.61 

SSE 0.43 

S 0.34 

SSW 0.32 

Sw 0.32 

WSW 0.35 

W 0.48 

WNW 0.68 

NW 0.43 

NNW 0.53

Column 2* 

As Measured from Off-Gas Stack 

Sector Distance 

N 0.59 

N 0.63 

NNE 0.65 

ENE 0.78 

E 0.50 

ESE 0.50 

SSE 0.51 

S 0.36 

SSW 0.31 

SW 0.33 

SW 0.33 

WSW 0.38 

W 0.56 

NW 0.78 

NW 0.53 

NNW 0.61

E 0.38 E 0.29 

ESE 0.31 ESE 0.20 

SE 0.36 ESE 0.26

E 

ESE 

SE

0.57 

0.62 

0.50

E 

E 

ESE

0.48 

0.52 

0.39

* Locations specified in Column 2 are the same geographic points as specified 
in Column I although the reference points are different.  

** The unrestricted area is defined in the MNGP Technical Specifications.

Rev. 1

a 

0 

C 
C

2 

4.  

'U

I
A-6



0
TABLE A-3 

Monticello Reactor Vent Dispersion Parameters 
for Long Term Mixed Mode Releases >500Hrs/Yr or >15OHrs/Qtr 

for Unrestricted Area Boundary Locations (identified in Table A-2)

Site Boundary 

Sector *

N 
NN M 

~SK 

SIA 

WW 

WNW 
N W 
NW 

tSE *d 

SEj*

3 )(/Q (sec/in.

2.099E-06 

"715-6E-07 
6.lEw07 
I 13E"06 

4 e53E*O6 
'4.08E*w06 

1.80EW06 
1 .96E"06 
1 54E"06 
I *1 0L06 
lea2Fr06 
2011E.06 
1,07406 
5.52E-07 
1.31E-06 
1. 1 6E -06 
3.38E-07 
5.55E-07 
7.64E-07

D/Q (1/m2 

2,YE"0o 
1 ,82?E'0& 
9,42E09 

1,45Ee0o 
3,tsE95F08 
3,30 008i 
5,95E"O08 

3f."08 

6.57E-0 
i2.61E-08 
4,55F08 
6.57E-09 
1.96E-08 
1.69E-08 
3.62E-09 
7.12E-09 
1.06E-08

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78 

**On-site EPA locations.



TABLE A-4 
3 Monticello Reactor Vent Dispersion Parameters( X/Q), sec/m 

for Long Term Mixed Mode Releases > 500 Hrs/Yr or>150 Hrs/Qtr 
for Standard Distances (As Measured from the Reactor Vent) 

Miles

0.2 0.3 0.4 0.5

2,94E"05 

1.2205OS 
1,.25E 45 5 
A *97 OS 

i.916 05 
'4. IbI--Os 
I060E-05 
1014F-05 
1.28F"OS 
1,08E-05 
'21E,-05 
* .6E,-05 

2.111.05

* 8.91E06 
6,24E"06 
4,84E,06 

6, 02E-06.  
1.05E05 
to) 1 U-05 
1,26E-05 
4,95F-06 
3,144E-06 
3,85E"06 
3,29E-06 
3,73E-06 
6.01-06 
'6, Q9E06 
O.2L4E-06

4 .59E-06 
3.25E*06 
2,02E-06 
2, 05-06 
3,200"ob 
S.7tE-06 
6.34--O6 
64.18L*06 
2.b9106 
1,91E-06 
2. 15E-06 
1 ,85E-06 
2.01E-06 
3.24E*06 
3.45L-06 
4.24E-06

2. 98L-Ob 
2.11[.-06 
1.3.E-06 
1.35E-06 
, 16E-06 

3.89E"06 
4.28E-06 
4.52L-06 
1.8E-06 
1.49F-06 
1.51E-06 
1,32E-06 
1,37E-06 
2.1 7E-06 
2, 32E-6 
2. 74.-06

. I7-I 06 
1 .551-06 
9,98E- 1 
1.011-06 
1 .b4E-06 
2.94k-06 

3, 55E-06 3. S51- 06 
1 ,1 9E-06 

I .2 -06 
1 .061-06 
1,07E-06 
S.b4t-06 
1.76E-06 

.?001-06

1074F -06 
1.r'5E-o6 
8.21 F-07 
8,46+-07 
1, 361-06 
2. 4000 o 
2.57E-06 
2. 101-06 
1. 1b-106 
9. 79C-07 

1.06E-06 
9.52 E-07 
9.24E-07 
1.17E.-06 
i.451*06 
1.61E-06

I.06C-06 
7 0. --0:7 
7.44L-07 
1 *1 -06 
2.04E-06 

1.0E.1-06 
8 .941-07/ 
9.58a-.. 1 

819E-07 
I 1.251-O 
1,..ihI-00

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

Sector* 0.1

N 

NE 
NE 

ESE 

SSE 
3 

I St 
814 

wSW 

N;4 
N NW

OD

0.6 0.7



TABLE A-4 (Cont.) 
Monticello Reactor Vent Dispersion Parameters ()X/Q), sec/rn3 

for Long Term Mixed Mode Releases.,> 500 Hrs/Yr or>150 Hrs/Qtr 
for Standard Distances (As Measured from the Reactor Vent) 

Miles

0.9 -10 1 ',4

1 106906 
8,85E07 

6, 44E*07 
1. 0i8u06 

1.760w06 
1 .89EVQ6 
8.69wO 7 
7,94E*,07 
8, M$EwtQ *4olE*07 
8,07E-07 

1.02-06 
1 ,0SE-06 
I. *06

9,77Ew7 
7.19E"07 
4,94E.gy 
5.4le*07 
8044007 
1635E=06 
'1639006 7 1 s 19EwO6 
I' eE*06 
7.17E*07 47lUsO7 

7109E* 07 
6.97EW07 
h44E*07 
8244E07 
8,55E701 
9.14EW0y

U. ltE*07 
.07E*07 

4.19E*07 
4.69E*o 
7. 161.97 
1 I 1 11.06 
1,13E06 
1 .ME06 
6,09EwO7 
5,85E007 
4,09E-07 
6b. 14E"07 
5059L*07 
7.17E"07 
7,6BE07

7.00 E 07 
5:44E ,07 
3461kw07 
4.43Ei07 
4s V401Q7 6,20L*07 

9.3bk~o? 
9046EP07 
1096Eo.06 
6,47EW07 

5.14I07 

5.44E"07 
4:95E*07 
0,22f07 
610E"07 
6.60fw07

6. 10E07 
4.59f.07 
3s.IE*07 
J.69EP07 
5*45E,"07 
7,99EO7 
8.03E"07 

40b3E,07 
4857E"07 

4.87E07 

'4.'4207 
5,47E007 

5,76E*07

5.19L"07 
4.08Er07 
2.0E"07 
394RE*07 
4J,8b1007 
0:92EP07 
693fs07 
7,98EP07 
4012Et-07 
4.10E07 
4.16E*07 
4139E-07 
3 a99E 0 7 
4.8 1E07 
4,64E-07 
S.5.0. 07

4,82EP07 
3,66Em07 
2,501.07 
3402E"07 
4.3SE-07 

6sObEwO7 

706E 07 

3, 70..07 

7 "07 

4 -11 L 7 
4.57E07

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

Sector* 08

Co

N 
NNF 

Nk 

w 
WNW 

NNWJ

14



0

1.6

M..SLUM07 
4.3500'7 3,3 E*07.  

*,94EVI07 
5,360Q7 
5.33E*07 

3,37E'07 
3, 37E 07 
3.64~f00 T 3,3IE=07 

*5q97E*07 
3,68E*07 
4eO3007

3.91k*07 
1,00OV07 
a.07E.07.  
2b56Ew07 
3057E*07 
4.78E*07 
4,8OE*07 
5.63iE*07 
3,03EM07 
4,a0E"07 
4 17E"07 
3,44E*07 
4,16E,07 
1,74E*s07 
3633E*07 
4.73SEP07

S1.7

.54Ew0Y 
2,72Eu07 
1 ,92E*07 
R. 17E*07 

,ba5EW7 
4,29EwO7 
435f07 
5,05E*07 
as74E*07 
3,05w07 
2,99EW00 
UI,16EFQ7 

3. 40)07 

3,19k"07

I

4.8 L49 '07 

2.7E&07 
a*97EP07 
1,88E"07 
3097EDo7 
43507P07 4.571.07 
2,49EV07 

4083F.07 
$0.10L.01 

289E*07 
35.7E*07 
2,78007 
.. 10k-07

1.9

2,96E07 
2.28 t"07 
1067t07 
2.07E*07 
2,713.07 
3453Ew07 

4, bE'07 
2,28EP07 
a*81007 
2,70E*07 

. 78E"07 

2.87E"07

20

2,72007 
-,al11 Ew07 
1.57E"07 
1.9AIi007 

4i173EwO7 .39a0r7 3,17f--07 

3.80E0r07 
2,I0Eu07 
4,71E*07 
2.58E"07 
2,82EL-07 
49t:-07 

3. 121"07 
aI . I 3007 
2.b3E.07

2.1

2*5Lw07 
1,95E,07 
*4LE07 

1,83E-07 
2,34E.07 
2, 97E07 
3.12E07 
3,49F"0 
I .94E"07 
2,c2EP07 
a,4i7E 07 

2,61E 07 
3.02- 07 
2 ,L-07 
2.,44E -07

* Measured relevant to the Reactor Vent.
Period of Record: 9/1/76-8/31/78

0 
TABLE A-4 (Cont.) 

3 Monticello Reactor Vent Dispersion Parameters (X/Q), sec/m3 
for Long Term Mixed Mode Releases.> 500 Hrs/Yr or>150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles

Sector*

N 
NNE 

Nf 
Ng 

SL 

SSW 
85W 

Sw 
WSW 

W 
WNW 

NW 
NNW

*



TABLE A-4 (Cont.) 
3 

Monticello, Reactor Vent Dispersion Parameters ( X/Q), sec/m , 
for Long Term Mixed Mode Releases.> 500 Hrs/Yr or>150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles

2.3 2.4 2.5 2.6

I ,8iE*07 I 4401.07T 
1000L07 
a,7 *107 
a. 18E*07 
2,74L"07 
2,49tE*07 
I.22E*07 
Is00Er-07 

2.5E*07 

2.60t*07 
2, 54E107 

2.907E07 
2, 4807

9.18E"07 
1,70E*07 

1.64f 07 
a.04EN07 
a.bIEV907 

4099EV07 
IsW-E01 
2,68E07 

2451E*07 
2*48E.07 

1094E*01 
2.1I*07

9eq4EP07 
1959E*07 
1 *26E*07 
1.6Lv*07 
10911.07 
2436E*07 
2.56E.07 
4a78E.07 
1,SEN007 
2,41EW07 
2.22E*07 
2.42E*07 
2 v42E0 7 
2,19E"07 
1,82L07 
2aQOEwO7

1,92E-07 
1,501007 
1*40L007 
1.49E"07 
1,80E,07 
a. 2OEr07 
4,20E"07 2.'41007 l 
2,59E-07 
1,447E07 
2,45E-07 
a.15EV07 

4 ,E07 

?,73E"07 
4 72E"07 
1.88EW07

1*84E*07 14IE*07 

,qb9fw07 
2 1050ET07 
2.26E07 
443E-07 

I s42E*0-7 
2.20U*07 
2.04EP07 4. 1 '4 3'0 7.  
Re 2SE"07 

2,5*w07 
1.66E07 
1.e78E" 07

1 ,75E407 
1.33e*07 
1.07E*07 
1 .34E607 
I .60E07 

2,17E*07 2.29L"07 

1,93E"'07 
2.046E07 
2,144E"07 
2.taEmp7 
4 55E*07 
I ,60L-07 
1.bBE"07

Ie1.8 007 
1.26C00'7 

1.27E.07 
I ,51Er07 
I .1ttv07 
1 99E.07 
2. IE-07 
I, 33L-07 
1.94E"07 
1.84E-07 
I ,9?Er07 
2, 04EP-07 
2,47EP07 
1 , -007 
1 .60007

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-9/31/78

0

2.2

N 
N NE 

NE 
FNE 

88 

88E SW 

w w 
WNW 

NW 
NNW

2.7 2.8



TABLE A-4 (Cont.) 
3 

Monticello Reactor Vent Dispersion Parameters (X/Q), sec/m 
for Long Term Mixed Mode Releases '>500 Hrs/Yr or>1 50 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles

3.0 3.1 .3.2 3.3 3.4

1,20E0y 
9.44E08 
I .~1Ew07 
10144E07 
1,4 14I07 
1,88E*W07 
2404L*07 
1.29E0.7 
1.04E*07 
I .8000u7 

1 95E*07 
2,40E*07 
I b0O07 

1.52E"07

19%6E*07 
1,14P07 
9,16E*O8 
1 16w07 
1,36E*O9 
1E,6tEway 
1 .77007 
1693EN07 
1, 256EO7 
I,73Ewgy 
1 ,67E*07 
17*07 
1.L7EQ7 
2,33E07 
1,46E07 
1 .45E.07

1,51fO 
1*09E07 
8,73E*08 
1.1 IEW07 
100E.07 
1,53Ew07 
1@68EP07 

1 e59E.07 
1,b0E*07 
1 ,79E*07 
2,26007 
102E*Q7 
1.8E07

*04bE*Q7 
1 0604E07 

1 0.~'"07 1,24E0,07 
1,45E07 
1,59L"07 
174E*07 
1,19F.07 
1 ,55E07 

1 ,b2Ew07 
I ,72'07 
2,19tw07 
1439EP07 
1.32Ev7

1,41tr.07 
9.91E08 
7.96E'08 
1,02"07 
1, 18EP07 
1.80E07 
1.51E"07 
1.66L07 
1*17E*07 
1.47EP07 
1,s46E07 
1 44UPP07 
1.6bE*o 
2. 13>01 
1,3bE*07 
1.26Ew07

1, 6i/E07 
9449i"08 
7,62EqP08 
9,75f.O8 
11 i07 
1,31ErO7 
1,44t o7 
I,58E"07 
1,14F"o7 
1,40t"1 7 
1,40E"07 
1oL f"07 
1,59E-07 
4,07E-07 
1,*3E-07 
1.21L,07

103E"07 
9.10E-08 
71 30 8 
9.37E08 
1.09E"07 
1 .5t*.07 
1,37Er07 
1,51Eo-07 
1.12L-0 
1,33E-07 
1,34Ef-oT 
1,30E-07 
1,53L-07 
2.0 E-07 
IsIt.07 
1.17007

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

Sector* 2.9

N 
NNf 

NjL 

3EW 

ESE 

SN 
w8W 

W 
SWNW 
NW 

NNW

3.5



TABLE A-4 (Cont.) 
3 Monticello Reactor Vent Dispersion Parameters ( X/Q), sec/m3 

for Long Term Mixed Mode Releases.> 500 Hrs/Yr or>1 50 Hrs/Qtr 
for Standard Distances (As Measured from the Reactor Vent) 

Miles

3.7 3.8 3.9 4.0 4.1

0.20007 

700EP08 
9s02E*08 
1e04En07 
1.19E*07 
1, $I Eo 7 
I14SE*07 
Is 08E"07 

Is.l1s*07 
1017007 
1946Ev07 
1,91E07 

124E*07' 
1,iE 0

1 aJE*o7 
8.40E08 
6174E08 

;,0007 

SooE-07 
I ,Q5EuO7 1 ,SE.07 

143E*07 
ts19E-07 
1.82kn07 
1v23E07 
1,08E"07

I #18E-07 
8609E08 
b.48E*08 
8,.I8Ev08 
9.62f"08 
1. 09EC07 

1,36M07 
1,02L.07 
1021EU07 
1,24mO7 

1l,20EO7 
1033e.07 
174E*07 
1619k.07 
1040l07

8to.0 wO 

9.26E-08 
1.05E07 
1,16007 l1otE,07 

1.2iT-07 
1,17k07 

I s66E*07 
I .IbE,07 
1 .OEm07

IIOEO7 
7654EE08 
6092LI"08 
7082EmO8B 
8,092800 
1,QIEw.7 
1.10OE07 
1.27E"07 
I,(9E.08 
1 JE"07 

1 7L"07 

1 -59E.0 7 
I,13L-07 
9.73E08

1,06E"07 
7*26008 
5,81E08 

7136/E"08 
9.66E*08 
1 .06E07 
1,23&001 

1 ,I4E07 

1,1 1E*07 
I I IOE*07 

1 10E007 
9,4th08

1,02E-o7 
7002 Ewo 8 
5041E*08 
7, 33E o8 
8,31Ee08 
9029E 08*OI 
1.0?E"07 
1. 19F07 

9 * i 0 t ro 076 

1,11L'07 

1 *09 E'07 

146E -07 
1,Q7L-0 
9,1 E-100a

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

> .

Sector* 3.6

N 
NNE 

NE 
ENE 

E 
SL 

88E 

8w 

SW 
WSW 

W 
WNW 
NW 

NNW

4.2



0

44 A 46 4.7

9*86E.08 
6, 79E*08 
5, 14 $ EP08 
I, IIOLU 08 
8,.04E*08 
8,95E,08 
9 *84E-08 
1.16E07.  
8 ,*81u08 

6901.07 
1000E.07 
1*06L*07 
I,08E*07 
1,40E07 
1.04E07 
8.84EM08

9,6b4E*'08 
6,57LE*08 
i.A5L.08 

6, 8QE000 
1.77E*08 
8, 630p08 

1,13E-07 
8.7 U08 

I,05E*07 

1,04E07 

1, o6E*07 1.087 E08 
9047E"08

9,3E*08 
6,17EP08 

6468O08 
7,*3E-08 
8034E*08 

1410E-07 
8,57108 
9,100O8* 

1,0&E*07 
1,00E07 
1,IOE*07 
9.92E*08 
8.12V08

8,95E~00 
6018EwO8 

6.49L*08 
7.89E*08 
8,04E*08 
8.84E*08 
1,OOE*'07 
8,28EM08 

9.49E000 
9,82E*08 

9,69E*08 
S,2bE*07 9497E"08 9850fI08 
S.07000

0,2 b8E3 "08 060L08 

4,78Ew08 
6,31E"o8 
7004008I 
7,78E* 08 
8,55E*O 
1.03E07 
8,00EWOb 
9.1 6f-08 
9,46E*08 
9,J61000 
9016EW08 
1,20E-07 
9,26L"08 
7,64*08

8,42E*08 
5,83E08 
4.65E"08 
6014F"08 
6,87E.08 
7,52008 
8,27EaO8 
9920E08 

9. 14L0O8 
9,03Er08 
9,04E08 
I, IbEw01 
8.95006 
7.60E"08

8, 18 E08 

5097E-08 

7 * 28E-08 
8101L08 
9.,1E"08 

8. SSE*08 
8, 79Er08 
8,72E"08 
8,741-08 
1 *ldL-07 
806b7L"08

7 .141108

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

0 
TABLE A-4 (Cont.) 

3 
Monticello Reactor Vent Dispersion Parameters (/Q), sec/m 

for Long Term Mixed Mode Releases.> 500 Hrs/Yr or>1 50 Hrs/Qtr 
for Standard Distances (As Measured from the Reactor Vent) 

Miles

Sector* .4.3

> .

N 
NNE 
N E 

E 
E ESE 

85W 
W 

W 

WNW 
NW 

NNW

4.8



TABL& A-4 (Cont.) 
3 

Monticello Reactor Vent Dispersion Parameters (X/Q), sec/m  
for Long Term Mixed Mode Releases> 500 Hrs/Yr or> 50 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles 

Sector* 5.0 

N 7*94E*08 
NNk 51L*08 

NE 4,39EPO 

En 47,06O08 
SE7,6000 

S8E 9.5100s'8 
4 7,26E*08 

SSW 8.28EO8 
SW 8,490 

WOW 8042t:-08 
N 8,46EVQ8 

WNW I,08F*07 
NW 8,14o008 

NNW i.IftI-08 

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78



0
TABLE A-5 

2 
Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m2 

for Long Term Mixed Mode Releases >500 Hrs/3Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Reactor Vent) 

Mi~l

0.1 

2. 76u07 
I,09gE07 

S16.07 

4, 33E. 07 11Q99,07 iI 7W1O7 

9. 4bE 007 

(1907 0 
2.45E F0,7

0.2 

teobwe07 
7 ,891.06 
4I,68E'08 

1 49E;O1 
1.675 Of 
17 OF  
6,035 00 

14,801.08 4,00 08 

$,80Ew08 
.164Ew08 

7. 44 E 06 
9,85100

0.3 

6,31900 44. , 70 8 S,8 0 E 08 
8,S300  
9.4 IE00 
1.01W.07 

Se580008 

2,331i"08 

2,071.08 

1, 65E.08

0.4 

1.9IEOO 
1'78eog 

a$S6E"08 
5966E000 
6.19E06 
6,65Ewo8 
2. 4EO8 
1,62Es00 
1,90E000 
I I4Eitb 
I .586.08 
2, 49wo08 

3. 82108

0.5 

.5,0if .08 
2,30.E08 

139E108 
1,11e 08 
I goIEw015 
4,09.000 
4,43Ew 08 
4, 78E. 08 
1 ,79Ev08 
4sBE.08 
1.4411.04 
1,09E.08 
1,0186 08 
1, 8SE 08 
2,111.08 
2. 76E 00

0.6 

*,28 E 00 ~ 
1.74E.00 
1106C000 
I 6OOEIOO 
1.42ef00 
3.11E "08 
3.36E.0 
3,6400.6 
1 ,38E08 
950EW'09 
1,101.08 
8,571.09 
9,18EV09 
Ei 4t*08 
1,62E08 
2, 1E N-08

0.7 

,80E" 08 

7s.37008 7.94 09 

I a I 3EW.08 2,65E*0$ 810q08 7.72L.09 8,89E*09 
7,01E 09 
7,'4if 09 
1t*Il3E 08 
1 ,9E 08 

I .66E 08

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

Sector* 

N 
NK 

NE 
ENE 

E 

86# 

a W 
WSW 

W 
WNW 
NW 

NNW

I 
is



TABLE A-5 (Cont.)
2 Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m, 

for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Reactor Vent) 

Milst

0.8 

1,05E08 

,0I4E. 09 8574EM09 
6.40E09 1689E, 09$ 2,000 L 

8,510'.09 
5,0i5E09 
6,99E"09 

', 8al4" 09 8,81 0 09 
9, 99kw09 
1.2/9w00

1 04EW08 
7,83Ea09 
484E 09 
460E.09 
6,E5t09 

I .SIE.08 
I a 63Eu0 
6,U44Ew09 
4,6AfE 09 

S,6E.09 
4,411E09 
6.6b5E09 
7E500E09 
9,471E.09

.10 

7,88E"09 
6.0409 
4.744E.09 

'i04Ei'09 
1 ,09Eu04 
160E00 
1 .26FO08 
4,01f09 
I,65E009 

4, 609 
4366w09 

5,17E*09 
5002E09 
7sIOEr 09

11 

4,76E"09 
a$96EM09 
2,83009 
4.001:09' 
8,64EV09 
9,22E09 
9,93E"09 
.99L00 0 
2,92E*09 
3,34E 09 

,77EO09 
4.13Evo9 
4,63E09 
a, iu09

1.2 

2.30E 09 

o .f4E*09 7, 0 0 E 09 
7o45f'09 
8,04Ew09 
3.46E*09 
2.39f",09 
2, 7EM 09 
2e23EV09 
2,27F09 
3,sbE09 
i,76Ehoy 
4,6'7E"09

4.14th.09 
3.07Eov 
1,98F*09 

2,68:i0 9 
5e77E.09 
6. 141:09 
6,611 o9 
2.09E09 
2.4 1E 09 
2186E"09 
1.89V09 
i.79E-09 
301I6."09 
3.82E'09

1.4 

a, 72E09 
1 ,66k:.'09 
1.60E- 09 
i?224F-09 
4,83f W09 
6I 3E-09 

2102EV09 

1,63,09 0Se63E-09 

2,6)r"09 
.32Eq09

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

-4

Sector* 

N 

NE 
5N C 

SSW 

wo .W 
WNW 
WNW 
1NW

a



TABLE A-5 (Cont.) 
2 

Montioello Reactor Vent Dispersion Parameters (D/Q), 1/m , 

for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Reactor Vent) 

Mihle
1.6 1.7 1.8 1.9

3,000E"00 
a130E*09 
191 iE:.09 
I ,*36O00 
1.91c009 

4.09E*09 
4*34EV'09 
4906E 04 
4-03E09 
1450c"09 

2 I0"09

1157E 09 
7 4e"09 

1.17I000 
I.64$E09 

3.515409 

I .5E09 

1ea5E 09 

I44E*09 
a.40 Em 09

2a4.*09 
1,711.o9 1 sO7 1 fvi0 9 
Ism0409 
1,01tt0ii 
1,4afe04 
3404E*09 
5.22E*09 
34S9EW09 
1 aSOE"O9 
I I5EM09 

I .9EW'09 
1946bE09 
2008EV09

1.491F "09 

48quo,10 

1 *19E1wO9 1,43E.09 1,81E009 .13OE.09 3,1aEs09 9,5th09 

9.44E 10 
1,FIE.09 

I .8tN09

1.7O909 

7.01E610 
1,09E. 09 
9,14EW'09 

a.75E-09 
I IIbE.09 
9.62Eu10 
1,00O009 
9 036EVO01 

1,28E909 
1,28Eq,09 

I 9E0,09

1tthIb09 

6,94E 10 
9,7IEV 10 
2$Q0lE*09 
2. 39Ew09 
a4.4SE.09 
1602E*09 
0.144E*P0 
9*53V. 10 

7,91Eu10 
1.13E1609 
I 1 l4E* 09 
1.4?F09

1604E*09 

6,04Ue 1 

1 . 8.)L- 09 
1i,96E09 

2.1 IE.09 
9,t1E-IOl 
7.2IE"10 

79'0 S E.1 0 
7 ,01E109 

1 1,01E09 
I a21U-009

*Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

Sector* 1.5

N 
NNt 

NE 

w~w 
w 

WNW 
NW 

N M

21



TABLE A-5, (Cont.) 
2 

Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m 
for Long Term Mixed Mode Releases,>500 Hrs/Yr or >150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Mikle

2.3 2.4 2.5 2.6

I ltE.O9 

5,78 ' 10 
5. 70E.10 
7g79Ev10 
I 66E09 

S94f09 
l.19Ept 0 
6974E*10 
7.6o1.10 
6 ,49E 10 
b,34001.0 
9020E10 
9 9EI10 
1614EwO9

7 $04ED:.10 8430 10 

571 Es 1E.0 
8s )e tf 10 6 986 10 II 48000 7.36I0'10 461E. 10 6.864IE10 

1 .04E*09

9185W100 
7460k.410 

6.)85E10 4ablEe0 

1, 36Ee'09 
1 47E0o9 
1 59E*09 
6,49E 10 

6, .5100 6#22E*$0 
5.30EW10 

7. 38E.10 
71149E00 
9,9 10

8,9seto 

i.82E.10 

1.*4E.O9 

6:09C.910 
S. 0410 
5s660u10 
4,83E.10 
4.7E. 10 
6,72E~ 10 
7.0010 
0.46E*10

4.03E10 

532% 10 
1.1 3F m09 
1 ,2 E09 
1.32E*09 

5,69E"10 
14 *60 E 10 
5.18u100 
4.34210 

s IIE 10 b4415E*10 
7.48E*10

7,64.*10 
5.811'10 
3,70 1,00 
3,5/91O 
4 89EVig 
10040.09 

I iSto9 
121EL09 
.6E bEsI0 

4.22EIU 
4075fr0 
4,07Ewlo 
3. v98E. 10 
5,6bE,10 
5 95Ev- 1 
7.14E 1o

7,05It 10 
s,3SE*I0 
3 41E"10 
$.a9E10 

14 5 51 1.0 
9, 5610i 
S,0v4w09 
1 1 t1"09 
4 76bE' 10 
J,90E.10 

4I, 38E .10 
3,7SE-10 
4.9 bEw 10 
522f 10 

6. 9 E"10

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

Sector* 2.2

to L-

N 
NNE 

ENg 

SE 
§Sw 

.w 

W 
WNW 

NW 
NNW.

2.7 2,8



TABLE A-5 (Cont.) 
2 Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m , 

for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtt 
for Standard Distances (As Measured from the Reactor Vent) 

Mihl

3.0 3.1 3.2 3.3

6.b4. 10 
44,96Eu19 
I a15EP1 0 
5,044E'10 
4 .1 60 10 
8 *830 10 
9.b9E 10 

4,442E.10 
3.611uto 
'4.05E.10 

3,40E*IO 
40,83Ei10 
51310 
b.10Ee *10

0.09E.10 
4,159EtO 
a0921P10 

3,86l'10 

J16E 10 44914. 10 

4,78ke t 
6i,661e10

4I67:*10 
4a26E.10 
2, 74010 

2, 621: 10 
3, 91S:10 89689"10 

,9 to 7,601:.10 0,8.210 

. 9 E' 10 
3*13E5410 

3,0t1' 10 
2. 951E 0 
'4.1910  

4.54/Eu 10

500:. 10 
697010 

3 .. 1 0 
334ul10 
7.08E.o 

LIOE 10 

,8E.1to 
2 76.Eto 

4.96 11o 1

600E*"10 

2,7E610 

993U,10 
6,6)E.to R.171:IO 
7073ED0 7,73E:-t0 
3,4 410 
2.74L.10 3.060m0 

2 ,6 4 F 10 
2,60Ewto 
3,68E10 
3,99 10 
4.611f. 1

3,e48Esto 

*22L4.10 

2.93E to 
6, 19Ev 00 
6,7tE 10 
7 24Est0 
je2abl0 
2,58Esto 
487E"10 
2.40EV10 
2,44E NI1 
3,90Ew10 
3,7b10  

'4,33Wl0

3,270f' 0 
2Obf. 10 

2,000s10 

%,80JE10 
6,30 .10 
6.79E*I0 

3.0IE*1U 
2, 3'e*10 2,I I E 0 
2 34E -,10 

3,98iE40 
Sb3t:w 10 
a'. 06v 10

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

Sector* 29

N 
NNk 

NE 
ENE 

68W 

wSW $ W 
N 

WNW 
NW 

NNW

3.4 3.5



TABLE A-5 (Cont.) 
2 

Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m 
for Long Term Mixed Mode Releases >500 Hrs/Vr or >150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Mil'

3.7 3.8 3.9 4.0

4. 2gh0 
I.08E0 
196E5 10 
1 *89.10 
2,58EwI0 

* '94E '10 

36 46E. 10 
3 *88E. 10

2.90Ev0 l 
1 ,866.10 

~.45E'10 
4.09fw10 

181dE 10 

2,78E10 

3.5*10 

3.64Esto

3,801.10 
2,74E10 
I 751' Q 
1,68f.10 
2.29E10 

4,87k 10 
5. 76. 10 5.76E 10 

2,59E 10 

I 96000 
3.3611E 

1,45bE.00

$,62E.10 
26.59 E e10 
) ,6kid 
1IM9 10 
2. 17 10 
14.57E10 

14,90E10 

1 19/g~ 10 

319-E10 
2,861Ea10 
3.28f10

3.45L*10 
.0 46E 01 1 
151 10 

2,05 It. 10 
4s33E 1 
4.74E 10 

127. - 10 
2 35E 10 

1,80E 10 
3,04E ",10 

5, )E to

,300E10 
de34E 10 

I 4431.10 
1,95L "10 
4,I0E-10 
4.48EPI0 

5,020'10 
2.244E*10 
1,80E*10 
2 * 331 '10 
1073E 10 
2,89E 10 

2,691.10 3.049E 10

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

Section* 3.6

N 
NNE 

NE 
FNE 

SE 
85E 

6

W~W 

tNW 
NW 

NNW

4.1 4.2

2,22E4-10 1 4. 54 1 0 
1, 41IL 10 

1 .85E 10 
3,891.10 
4.26E 10 
4,79E -10 

1 7E" 10 
1 ??b1 I o 2.22b 10 

2,76E 10 

2.9OE-IO



0
TABLE A-5 (Cont.) 

Monticello. Reactor Vent Dispersion Parameters (D/Q), 1/mn2 
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles

4.3

geO5EVIO 

IN, 4) 10

4.4

I *I, pIo 

?$44E!I0 
1 $97U1Q 

410K.'10 
1, 6$Eu10

4.5

9080fu 10 
199AEw 10 

1' 3 1 0 

3. 69E. 10 

1. 90Ev to 
1 W 10

4.6

,?I 701 '10 

5IE I Q.1 
a1 sf" u10 
910"10 
3*8012a10

4.7

I*4iE10 
3, 4E. 10 

I ,7bENIO 

I I ]WES IQ 

7 8E. .10

4.8

a'sb~tw-10 

I aO7E.10 
1.03E' 10 

3, 80fus I 
I*IOEOI0 
I,3&IE-10 
201OF.0,1 
I' .42F-10 
1043*FO1 
201bEW10 
2900EV10 
e.0oEw'l

4.9

2A 0 S. '~10 
1062iE-10 
1. 03Et- 10 

I v 33Ew -0O 
a 079F1i0 

3gbbE"10 
I *b5E'J0 
I e341EwtO 

. 1~0E.,10 
206F-10 
I I?-SE- 10

*Measured relevant to the Reactor Vent.  
Period of Record: 9/l/76-8/31/78

Sector.* 

A 
N NE 

N 

Nri 
NNN1



TABLE A-5 (Cont.) 
2 

Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m 
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles 

Sector* 5.0 

N 3010EVIO 
NNC I56Q*10 

NE990t.11 
ENE 9d49Ei l 

8,60E"10 
81W 3 I5EQ10 

I, 60I010 

4 W t93E-1068$ 1.33Ew10 
WSW 1,87EVI0 

NW WNW . .Ottato 

NNW 2987E=10 

*Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78



TABLE A-6 

Monticello Off-Gas Stack Dispersion Parameters 
for Long Term Elevated Releases > 500 Hrs/Yr or, > 150 Hrs/Qtr 

for Site Boundary Locations (identified in Table A-2)

Site Boundary 
Sector* 

N 
NNL 
NdE 

ENE 

ESE 

WNW 
NW 

ESEf** 

U40"

. . 3 
)(Q(sec/m)

'4*45EVw'08 
t .aafwoa 

3o99EP08 

1. 17E" 08 

10 4c08 

1, 22Etq08 
S,67E"00 

1 *061i"01 
5.04E-09 
1.74E-09 
4.47E-09 
1.03E-08 
I .09E -08 
9. 95E -09

2 
D/Q (1/In 

6, 1 UE"09 

409IE-09 

2v63t"O9 
1 *04bE11O9 

Ik,! r09 

8.28E-10 

1. 14E -09 
6.74E-10 
6.45E-10 
I.04E-09

* Mea sured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78 

**On-site EPA locations.



0
TABLE A-7 

Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/m3 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

0.2 0.3 0.4 05 0.6 07

2,19EM11 
3. 93Ev(1 
1 .15E*1( 
1.00EstII 
3.09EW14 
2,00I12 
5,57Ewt2 

'4.93E'1a 
1062EVI( 
5,96E" 13 
3,07E-13 
1,87L"12 
I ,56E12 

3,0 p.0

73SE*08 
6,930P00 

1.27EN08 
7,15EW09 
7,63E009 

1,40F008 
1,20E"08 
4, 8i009 

1,50Ev09 
6,43Em09 
5.449E09 

5.5i6E*08

6,96E.08 
1 ,004I070 
4442E"08 
3,74Ev08 
2,I308 
2.67E08 
I.90Ev08 
3,27E*'08 
s 06E608 
1,73fw00 
9,62E.09 
7,80E09 
1.14f"00 
2,06L"08 
$. 1!E*08 
9.0IE"08

7.18E*08 
1. 04EW07 
S50f*08 
4,75EV08 
064E.08 

4,30E.08 
5 97fE08 
4:50E08 
4,.42E008 
i!9SEV108 
1:69E.00 
1 ,43E*.08 
2.59E*08 
.041E*08 
4,3E*-08 
9.73ELeot

7,08tE=01 
1.02E"07 
6 ,09E'08 
5,'48E08 
4,44E*08 

5,37Em08 

5,371.08 

3.7700v8 

1870E08 
3.15E"08 
4.2E"08 3, OFIV 0 8 

t 02Eh"06 
1.04E=07

71,05E-08 
1,0 1E07 
6,34E'08 
5'94L"08 
4,930E08 
5,99E*08 
8,66EM08 
b.41E*08 
6.15E*08 
4,45E*08 
2,73E*08 
2,33Et 08 
3.63408 
4.76E"08 
6,24E*08 
1 .07E*07

7,1 SL08 
9,96.E "08 
6.46E08 
b.2E*08 
500E"08 
6,bIE.,08 
9,91E-0 
7,81008 
6,95k.-08 
Sol 51jE08 
S,37E-08 
2,94E"08 
4. ,44Ewo8 
S,270-08 
6, 92E" 08 
1 *. E"07

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

.Sector* 0.1

CA

N 
NNE 

NE 

EE 

E*[ 

Sbfi 
wE 

ow WSWE .W 
WNW 
NW 

NNW



0]
TABLE A-7 (Cont.) 

3 
Monticello Off-Gas Stack Dispersion Parameters ()/Q), sec/n3 

for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

018 09 10 IA 1.2

7,07.08 
9b48E*P08 
6,26008 
6.13k08 

I ,06E007 

5.49E08 
3,80E*08 3.449E*08 
4.80E.08 
4.50EV08 

7 9 8Euoll 
7,OSE.07

4672E*08 
e6b3EV08 

8 7 bE.'08, 
5.70F008 
5eISE.08 

74,1E*08 
7,441EW08 
5,49E"08, 

102E308 
4.59E"08 
5S4bE.08 
bI96Ew08 
9.9be.08

6,55EN08 
8,00E08 
5.41s08 
5,38E08 
4e91E 08 
6,63t'08 
104EP07 
1401E.07 
7.42tw08 
5,491.08 
'4. UI:08 
4.1O1:08 

5,421i*08 
6*77Ew08 
9,36t08

.642O 
7,65E.00 
5613E=08 
S,12E.08 
4.74E*08 
6,51Ew08 
1,2007 
1.04E*07 
70,9E"08 
5,44EV4E*08 
4043E"08 
4,32E*O8 
4,77E08 
5139**08 
6,59t000 
8.135o008

6,30VO08 
7,29E*08 
4*89EV08 
4.09E"08 
4,58E08 
6,3608 
9,96f.08 
1ObEO7 
7.33008 
5,37E=08 
4,49E"06 
£4 O 4bEqI.08 
4,80EO8 
5,33E-08 
6,401-08 
8.40f1-08

b, 18t*08 
6*97Ew08 
4.69Ew08 
£4.671:.08 
4,43E*08 
4619,*08 
9,6bbEo8 
1,0bE"07 
71,19E" 08 

4,49E-08 
44,55E08 
4,80E"08 
5,86bEw 08 
b,21EP08 
8.001-08

6,05L08 
6,67 "08 
4,500-08 
'.47E-08 
4,270t08 
6,00.08 
9, 32E 08 
1 Ots- 07 
7,04L-08 
5.1 1E-08 
4145E I-08 
14, 5 E -08 
'4.77L-0.8 
5, 06 E -08 

7,631 08

* Measured relevant to the Off-Gass Stack.  
Period of Record: 9/1/76-8/31/78

Sector*

L\)

N 
NNJ 
NE 

ENE 
E 

SSE 
8 

SSW 
SN 

WSW 
W 

WNW 
Nwd 

NNW

14



TABLE A-7 (Cont.)

3 Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/m 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

16 17 1.8

5,91E.08 
6, 40. *08 
4, 33Ew 08 

5,280L08 
874E"08 
1.04E007 
6, 851.08 
4099EV08 

44,7Ew08 

5,81E'0 
7,291.08

li,66E*08 6.06008 
4i,0.08 

49 100E08 

9,98ErO8 4,aOEP08 
34.08 5,91 08 8.77"08 9,98EP08 6,54E008 
5,03E"08 
4,46E000 
'4.7thoe8 
'4,79E000 
5,0Emo8 
b,64E08 
6,t$9E08

5,43,08 
5,74E"08 
4v 14E"08 
3,93E"08 
3,7bE08 
5,39p08 
8,55E"08 
9058E"08 
6,23E"08 
5,04E"08 
4,51.o08 
4,81E08 
4,85E08 
5, 12E908 
5,47E"08 
6.52E"08

b,201w08 
5,45EV08 
48CbE"08 
3,77E"08 
3,600E08 
5, 18h08 
0.,34-08 
9, 191008 

3543"08 
500418-08 

4189008 

4500"08 
6,18L-08

4,99E"08 
5.17008 
3094E008 
3.62Ew08 
3,'44E"08 
4,98E"08 
8,07-08 
8,80E-08 

5,02E ,08 
4.55E-08 

4,90E-08 
5,12L 08 
5. 13.-08 
5*871-08

4.78E08 
'I.92E08 
3,88E 08 
3,47t-08 
3,29Ew08 
4,78L,-08 
7 4U.St.-08 
8I42t-08 
1539E.-08 
4099E-08 
4*S4L-08 
44.94 1308 
'4.90E*08 
5,11E"08 
4,97L-08 
5,58E-08

4,59E-08 
4469E -08 
3,19t-08 
3.14 E 0 8 
3,1SE-08 
4,60-08 
7,59f-08 
8,06E.-08 
S'14U-08 
4,95E-08 
4,52E-08 
4.95V"08 
4,89Vo-08 
5.08L"08 
4482-08 
5.31E-08

* Measured relevant to the Off-Gas Stack.  
Peridd of Record: 9/1/76-8/31/78

S.ector* 1. 5

L.~)

N 
NNE 

Nt 
ENV..  

E 

SE 
SSE 

8 
SSW 

SW 
WSW 

W 
WNW 
NW 

NNW

20 21



0

2.3 2.4 2.5 2.6

4, 44 E *08 
4,48E"08 
3,7 lE*08 
3,2 l0i08 
3,02EV08 
4,4208 
7, 35E"08 
7,72E08 
4,91EV08 
'4,90ku08 
4.49e00 
4 ,93E 08 

S, 0SE008 
4,617E'08 
b.0bE08

4,23Eu08 
4 .1aE00 
3,6$E08 
3,09E"08 
a,90E08 
4,2e5Ew08 
7.12E008 
T,39E08 
1469E*08 
40$SE"08 
4,44E*08 
4091E*08 
4083E008 
5,01E"08 
4*52EN08 
4,W00

4,07E-08 
4,09EPO8 
455EwQ8 
4498E000 
4978EW08 
4s09E*08 
6.89Lm08 
7,08Ev08 
4,483Ew08 
4,79Em08 
4042E00 
4,88f0,08 
4*79Ek*08 
4.91E08 
4,32"08

4,92f08 
$,92E*08 
4.47C008 

3,97E08 
3,944008 
6.68k"000 
6j79L000 
49.000 a, 7 3E , 0 8 
4,73E=08 
'4,38ku08 
4,84E"08 
4,75E*.08 
4,93"08 
4,5408 
4,42L"08

3,82E-08 
3 d 'bE t 08 
305L"08 3,35E -08 
4,7bE08 
2.7LE08 
.$ 11.9 E -08a 
b*38E.08 
6*53E08 
4920E"08 
4.51L 08 
4923L-08 

4 59E" 08 
4a8 4E 08 
4 . 9 08 
4.2 4 E08

3,73E-08 
3,61E"08 
3424E-08 
2965EPO 

3.66E.08 
6.11 F008 
6,28m-08 
4. 1 k08 
4.,30k08' 
4,09L-08 
444i, "08 
4,44EP08 
4.750L08 

4.0/L"08

.5,64E 0.8 
3.147E 08 
S. 13f"08 
2.5$81. "08 

3,53E-08 
5985V 08 
6,05E- 08 
4,03kob 
4, I E-08 
3.9bL-08 
4,24E- 08 
4, 00E 08 
4, bbE-o8 
4.081-08 
5,91L-08

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

TABLE A-7 (Cont.) 

3 Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/m , 

for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

Sqctor* 2.2

N 
NNE 

NE 
UNE 

SSE 66 

SSW 
Sw 

WSW 

WNW 
NW 

NNW

2.7 2.8

D A 

tI3I 
Co



TABLE A-7 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/in3 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Mileu

30 3.1 L2 3.3

3,55E08 
3.34EW08 
3,03e000 
2,4bEw08 
49J0LV008 
3,41W08 
5.62008 
5,81 I 00 
394E08 
3, 930L08 
3,84EV08 
4.obEw08 
4,170P08 
4.58E"08 
4, 760EwO8 
3. 1bii".08

$,447E08 
4622E000 
2,9M108 

a,22008 

5 39E*08 
5,390o08 
3,06E'000 
3.77E08 
4,72E*08 
3,90E.08 
4204E"08 
4,b0008 
$,96w08 
3.662aE *08

3,39E08 
3.119~i08 
2*844E00 
2,29006 

3.18E"08 
5,4ela08 

4.78E08 
3,61E.08 

3,93*"08 

3,90L-,08 
3.49E,08

. ,31EM08 

a,07E08 
3.08E*08 
Al,9808 
5,23E*08 
3970b08 
3,47E*08 
3.%I6*08 
3,60E*08 
3.8it008 
4,34E*08 
3,85E*08 
3.36E"08

3.24E 08 
2.90Ero0 
2.67F*O8 
2. 14E"08 
4,00f"08 

24,80i. 08 
5,05L"08 
3,63E"08 
3.34C"08 

3 , 70E*I08 
4,27E-08 
3, 79Ewo8 
3,2 4' 08

3.17E08 
2,80E"08 
2,60o00 
2.07"E08 
t,94E%08 
2,89E*08 
4,62E-08 
4,89EP08 
3,55EW08 
3,21E"08.  
3.3,E*08 
3. S 4 E., 0 8 
3,60F"08 
4,20E-08 
.S*74E 08 

3.14lt00

3.10E*08 
2.71E-08 
2,52Ew08 
2 ,1OOL-08 
1 It38[-r08 
2.80-08 

3. 49E08 
3.09L-08 
:1,2 1E 8 
,221E-08 

3 8 50.-08 
LI.1 I-08 
3,b8t*08 
3.03E "08

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 29

N 
NNE 
NE 

C-NE 
.S E 

cue 
SE 

w8 
SSW 

WNW 
NW 

NNW

3.4 3.5



0
TABLE A-7 (Cont.) 

3 Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/n3 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

Sector* 36 37 3.8 39 40

3.00EN08 
2,63Eu08 

1.94E00 I OdEwOO1 
1.82E*08 

4, l0E*08 
4,60E*08 
i3.9L"08 
3.00e"08 
3,17EP08 
3i,17108 
.308E"08 
3,99E*.08 
3,60L"08 
4.94L"08

419 1e08 
2.S4E008 
a,39u08 
1 ,88E"08 
177E08 
2.64E*08 
4s16Ew08 
4.49E*08 
3.30EW08 
2,93 E'08 
4.12F08 
3 12L*08 
3.26E*08 
5,84u08 
4.51 E08 
2,84ES08

2,82E: 08 
2,47EW08 
202E"08 
1,830 8 

2,56E08 
4.02Ea08 
4,37"08 
$,22E"08 
2,86E00 
3,07E08 
3,07E*08 
3.15L'08 
3,71EV08 
.3,4151'08 
2. 76k08

2.. 74E08 
R,40E*08 
2626L*08 
1,7 77wO8 
1066L"08 
2,449E*08 
3189F"08 
4,27E.08 
3.14E.08 
2,79E*08 
5.02E-08 
3*03F008 
3.05E"08 
3,58EP08 
3,SE= 08 
2.67108

2,bbL08 
2433E"08 
2.20E'08 
1 ,73L.-08 
I , 6 ?f2V,08 
2,42[r08 
3,77,08 
4,1b108 

2,98E0mo8 
2,98E08 
2,95E08 254961:. 08 

3428E*08 
2, 60E08

2,59E08 
2426E"08 
2,19E"08 

2,SE"08 

2, 86f."08 3,b5E"08 4,06E=-08 2, 99E* 08 2,65E"08 2,90E"08 
2.94E 08 
2,861.O08 

5,20 E 08 
2,02Ew08

2.5 1E-08 
2.20L"08 
2,091 08 
1,639 ,308 
I ,'3E-08 

-S, 5 4E,- 08 
3,971." 08 
2,92E 08 
2,59E" 08 
2,89EWO8 
.2.89E -08 
2,77E:" 08 
3,24E 08 
3.15k-08 
2,45L-08

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

0

N 
NNE 

NE 
ENE 

E 

5U 

Sw 
WSW 

W 

wNW 
N 

NNW

4.1 4.2



TABLE A-7 (Cont.)

3.  
Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/m 

for Long Term Elevated Releases > 500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

4.4 4.5 4.6 4 7

2,'45E08 
2014E608 
2.0Q4Ew0 
1.59F-108 
1.4912-00 
2'123k2" 08 
3, 4.5E*08 
3,88008 
2.85E"08 
2,53E"08 
2,05F08 
2,85E-08 
2.b8208 
3,44a00 
3,07E"08 
2.38L*08

4238e000 
208E.08 
1,99E*08 
19SSE*000 

21,4E"08 
3,3308 
3.791208 
2.79E*08 
2,48E*08 
2001 000 
2,81K08 
2,60108 
3,05E*108 
3,006*08 
2.32ef08

232E"08 
I ,95E"08 
1 ,51Ec08 
S,42L008 
2,721'08 
3224E"08 
3,1E*208 

2,74E08 
2,42EOS8 2,7702"08 2,7740"08 

2.26E*08

4'.b608 
1 ,90000' 
I .901208 

1.380208 
2,07lE*08 
3, 15E"00 
3,601.08 
2,65E*.08 
2,352000 

2,6912008 
2,4460 08 
2.07E908 3,815EN08 

2,206.08

2,20kw08 
1,93E*08 
1.86be08 
e44E2"08 

103SEPOS 
2,02L0#08 
3,06E808 
3,50EM08 
2,572"08 
2081.08 
2,461E08 
2.61e"08 
2119L"08 
2,79E*08 
2. 78E:08 
2.141208

2. 1008 
146t8c"08 
1 ,62E.08 
1,40f108 
1311E*08 
I .97L08 
2,98E"08 
3.4tE*08 
2,50EM08 
2,22.E08 
2,000E~8 
2,530E08 
2.31E 08 
2,171E.08 
2,710 *08 
2.08E"08

2.10e"08 
1 ,841'08 
178L*08 
1 -7 .1 08 
1.28E-08 
1,93L, 08 
2 ,90E., 08 
3,32E-,08 
2,43E-08 

2, 46bE '08 
e 46[.-08 
2.26E"08 
2,b4E 08 
2.61--08 
2,0 08

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

4.3

N 
NNE 

NE 

SE 

551 SE 
~8 33W 
SW 

WNW 
NW 

NNW

4.8 49



TABLEA-7 (Cont.)

3 
Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/m , 

for long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

miles 

Sector* 5.0 

N 40,'E"08 
NNE s7 9L08 

NE i,74F*08 

202F8I"08 

SSE~ 3,a3E"08 

BSw 2.0En08 

WSW 249L-08 
W 22I>08 

WNW 2l.57E-08 
NW - 2,51E00 

NNW 1,981*08 

*Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78



TABLE A-8 
2 Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/n 

for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

02 0.3 0.4 0.5

1 ,O5'f'09 

9. 10 
4,7F"4~ 10 

9.9203E 10 
b9 1.0 

31 94E.0

4189k"m09 
7 63E 'O9 

6,6u04 

I 6,03E"09 

60596E09

9,166LE04 

4. 1 0 09 

6, 4 1 E. 0 09 

10 E09 

8*,48ke09

'igb6EP09 
8,7 UEw 09 
~4*17EmO09 
.98.11109 

16131EN09 

6,000E09 
3620EM09 
SIObER109 

I swIE"'09 
?956EeO9 
. 111F09 
7,s9IEe09

7 ,b9E-09 
3969EP09 

3068E"09 

3. iSE-0q 
102fbE09 

5900-09 

4057E"09 
a,35f:-09 

2087E"09 
6066E"09

6,6ft-09 
1,27E"09 
2,95E4409 
2.449Ei'09 
3063EPP09 
5,401>-09 
4092F.-,Q9 
3650EPP09 
20111>09Ro 
I ,A11>0F'9 
te, 2E'-09 
I,6'4E'0O9 
i20OLV09 
2,69E>99 
5488t"09

4,00F,09 

5. '40-09 
96E1"09 

39,Ef1-09 

I 42109

1 ,3b1--09

*Measured relevant to the Off-Gas Stack.  
Period of Record: 9/l/76-8/31/78

0.1

CA)

N 
NNt 
NE 

E 
E8E 

SW 

8 
WSW 
SW 

wNw 
N W 

N NW

0. 6 0.7



TABLE A-8 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/m2 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Milei

0.9 1.0 1.1 4,2

3,'4 7 09 
4,93E"09 
2,56-09 
48.27E*09 
2,010 F"0 

3,09E"09 '4,810e09 
3,09L6'09 
1 ,88E'09 

1,35009 

1. '491.09 
I ,936m09 
2,37E 04 
4,62EP09

2,90L009 
400009 
2913EW09 
I .886'09 
1,70F409 
2,74I549 

4446E;09 
o 1e4E-909 

1 ,67Ee9 

1,27EM09 
1 ,55E"09 
1e?1e09 
20 E09 
3,73t '09

e,39k 09 
3124E"09 
Io76E 109 
1 ,54V"09 1 a 4 E"'09 l4I 52E09 
2,I32E"09 
3,94E 09 
3,689E09 
2,34Ew09 
1 ,43F"09 
1,05E,09 
l, idE'09 
1,)6E09 
1 ,S46E109 

0,80E-09 
3.06E"09

1 98E"09 
2,65EW09 

11 UEP'.09 1 .270~09 
1, l8E.09 
1997E 09 
3,38EW09 
3,37EF 09 
19,991009 
I1022f?0 09 
9 1ME 10 
9*76EY 10 
9.93EW10 
1 ,24f-09 
Se53FI-09 
,.253E"09

I ,b/F-09 
2,2oE..09 
1 .23E."09 
1 06E09 
3,00E"09 
1.69EP09 
?,994EU09 
295f 09 

1,ObE09 
8,00F"10 
8,59E to 
8,61E ".10 
1,07q09 
1.32L-09 
2.12-09

1,42E 09 
1 ,85E-09 

9403fE 9 
8959E".0 
1,47E"09 
2,68E-09 
2.61 E09 
1150E09 
9, 18E"10 
1, ObE" 10 
1,62E-10 

e54Eqto 1 
9, 3sE 10 
1.SE8009

I .2SfE-09 
1 ,8dE09 
9.02E"10 
7.7ISE10 
74 5Er 10 
1 ,29p-09 
2429E 09 
2,32E 09 
I 0321 09 

b,0 9 10 6,29E -1.0 
6,81E 10 
6.66E-10 
8, 22010 
1 .01k09 
I *54E-09

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 0.8

> )

N 
NNE 

NE 
ENI 

Est 

SE 
SW 

NSW.  

N W 

NNn

1.3 1.4



TABLE A-8 (Cont.) 
2 Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/m , 

for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

1,7 18 19

I e0 7E09 
I 136E-09 
7.8d4Es10 
6*74E10 
6,51Efol0 
1,14"09 

2.04dt09 
2,08t000 
1.17Ef09 
7.17E-10 
5*6V.- 10 
6, 1 0 afiI 
5 93Ii'10 
7,28100 
89791E - 10 
1 6.4E"09

19 I6E 09 

0e8 i 0f 5,60010 5, 75E*( 14 
5,08E'09 
I,83EO91 
1 ,87E.09 
1 ,040E09 
6,'4 1E00 1 

5. 32E'*10 
6, 50E.10 
8,0 IE 10 
1.1In:'09

8.2 /Este 
S,03E-09 
6.0&ate10 

9, 06&s" 10 
1 ,66.L409 
I ,70E"09 
9 * 6 8 F10 

5 76E"0 
4 60Fe 10 
5,04E10 
4. 19f"10 
5,84ET 10 
7,201L10 
1.0 S1-V09

73bE"10 
9, 08E' 10 

4,59E"10 
4,66E 10 
8, 1 o 
1 50E"09 
1 ,54t'09 
8,44k 10 
,20e. 10 

4.18E."10 
4.58IE'10 

5,27E 10 
6,50E-10 
9, 14E-1

6,921-10 
8.58E-10 
5,09E-10 
4,32e 10 
4.28E 10 
7,6'4E3 10 
1 ,401'09 
1,44E 09 
7.89E-10 
4.80bE10 
3,90E'10 
4,26E-to 
4,05t"10 
4,92F-10 
6.07E-10 
8,59E'10

6.30E-10 

4 0 7Et 10 

1.93EW10 
3,90E 10 
6*99E-10 
1 .2tf-09 
I 32E 09 
734E 10 
14,4E .10 
3,59E-l0 
i,93E-10 
3,72f- 10 
4.5E 10 
5.51 6 10 

T81 E" 10

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 1.5

N 
NNE 

NE t 
fNE 

E  f I 
SV 

58 SSW 
SW 

W6W 
w 

WNW 
NW, 
NNW

CA)

2.0 2.1

5,75E -10 
7,0/E-10 

4 2b 8 ER 10 

3#57f-10 
6, 4J["-10 

1 ,22E-09 
6.661-10 
4,toE-Io 
3,31E- 10 
3,63E- 0 

I4. IE-10 

7,12E-10



TABLE A-8 (Cont.) 
2 

Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/m , 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack)

2.3 2.4 2.5 2.6

6,468Ee'0 

3 a8Ewr 10 
.,l 28 10 
5,93E ".1 
1 .09ks09 

3.79E 10 
3,0f*10 
3, tfE 1 

,8 3Ea1i0 
'4.13Est0 
6,5,31i10

4,86F0 10 

3.02ES IoQ 
e04EV*10 

3.6a.10 
.5. 86FU 10 1,OtUov 5i 69Est()0 5,76k.10 2.98Es'0 

3.l11.'0 

4.4 10 
4.0 IL'10

4,49Ek 0 
6,46E,10 

1,301.*10 
#.79EV'0 
3, 80k'. 10 
g.09Er, 0 

3,901.10 
3.0 9Ee10 
34410 
.5.09E.10 

4 .01 9'10 
5.5bE.10

417E*10 
SOE -10 

0 ,6E,610 

4,73f 1 

2.92 10 
.6,921 .o0 

$,18E.10 
.,58E to 

5 ,89E. 10 
3.786 to 
Sel. 10 t~

3, "'10 
41,68E 0 

2.85kI o 24401 10 

2,4E 10 4.41to 8,2110 
8,52E. 10 

5,62I10 
2,93i410 

,309 L 
3,v53f6-10 
4.77E**IO

3.6610 L 
4.35Ci10 
2,651.10 
a,240-10 
2,261.00 
4.,19E'10 

7,90F"to 
.4 10 I 
1,34E to 

2.71E.10 4.051.10 

3,45E lo 
4 30E' 10 
444E*(10

6,3 11" 10 
41,06E 10 
2,46fE 10 
2,09E1,10 

. ,86 I  
l.e4tE 10 
14,48E 10 

5.I1E10 
2,5)E-10 

2,8.1E' 0 

3, 201 10 
3,09E-LU 
4.,15 10

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 2.2

N 

NE 

ESE 

SSE 
8 

8SW 
SW Waw WSW 

WNW 
NW 

N NW

CA,

2.7 2.8



0
TABLE A-8 (Cont.) 

2 Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/m, 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack)

Miles

2.9 

3*16Fi0 

1.96E 10 
1 .98Em10 

6.76E*10 
7o03EV00 

2.6 abOw10 
2,97E00 
490t6'00 
3.86U*10

3.0

3.5b5w10 

14 .801-10 1 .8gE.gQ 

460 t10 

6354Ew10 

466E" 10 2.68!)E10 

4.216*10 

2.7$E*IO 
4,6l4E.00

3.1

2781. 1o 
4 -BE' 10 

1 ,74Ew10 

t, 975OFV 
5.98E 10 

6,2 S.30 

2,50e10 
2, 12E.10 

@,58E to 
8,51E*10 
3,41410 

3.2

eq62o**10 3 4IA k.0  
39l ik*'1U 

I ,62E**10 
1.6410 

3.0114 0 $.64Euto 

ga08 10 
2.34E 10 

* 1 E 10 
2.10E to0 

2,41000 't 

4 .21 E0

3.3

2.,E4100 
I 81EV01 
1 ,52E1to0 15i50".10 

2,851.00 
'.33-10 
211. 1 0 

2,0911*10 120E-10 ab86 10 

2.016* 10 
2, 2861 i0

3.4

2,33F010 

1 .71EV'10 
2,769 10 
1,7011w 10 

S446 10 2:69Eto 
5,26E60 
2 .8tE*10 
2.OE-10 

1 .7b610 u 

I .770*10 
2.120 to0 
216E. 10 
2.86EW10

3.5

2,20Eo-f 
2.6.Ezc10 
1,62E-10 
I.16E- 10 
1,39Et10 

2,5.10 
4,7IEwio 
4,9Eto 
2 ,6'i1-10 
I ,94-10 
1,64E**I1D 

I ,66F" 10 
2, 00oof., 1 
2, 04 10 
2#7OE. 10

* Measured relevant to the Off-Gas Stack.  
Period of Record; 9/1/76-8/31/78

Sector*

N 
14NE 
Ne 

ENE 
E 

USE 
SL 

SSE 

SSW 

WSW 
SW 

NW 
NNW

> )



0

3.6

4s49E"I0 
2E' ~10 

I Eve .10 
as 42E-p10 
4153ERIO 

R952EWIO 
I e 03f310 
1,55LO10 

1 a ,1e0.  

I .5ti~wi0

3.7

I s 45FV' 1 

19.24E"10 

4 480,10 

2. V 10 

l643E.'10

3.8

1 ,84Ew 10 

4.9 I6EW 10 
4 0 26k."10 

2,34EM1O 
106b4EWI0 
tv,3iaEwi 
1*5b4I'1I) 
1 .1Ut10 
1 *613'-10 
1, 111.10 
,* SOL 10

3.9

I 2E.FO1 

1 .3lE 10 
lg BOERS 1 

05LIV 10 

'4,0Eve'10 

t 959EM10 
19 7*SE" 10 

as .9EP 10

4.0

1 1705f-,10 

10 WOE" 10 
34 .EMP10 
4134'E"10 

3. 0bSE 10 

I .21E"10 
I .5MIW10 

I 75 E- 10 
4 oa 16'

4.1

I hLw"'10 
1 ,93E'P.10 

1 *OYEV.jo 
1 8E.0 I0I 

I Oef"10 

2 E3" I0 

I *ft 

1 7E,- 10 
I 6f10'~I

4.2 

I ,'S4E-10 

9.i1-1 

t.7%1-10 

1, sbuE10,

*Measured relevant to the Off-Gas Stack.  
Period of Record: 9/i/76-8/31/78

TABLE A-8 (Cont.) 
2 

Monticello Off -Gas Stack Dispersion Parameters (D/Q), 1/n 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

Sector*

00:

SN 

NU.  
IVNE 

SSW 
58 

N w 

NNW



TABLE A-6 (Cont.) 
2 

Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/rn 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack)

4.4 4.7

1 .4 7Fr 1U 
1 .7!3E"10 
1 008E".1 
9 908E" 11 

19711k;10 

334ke10 

2E, .10 
1 out". 10 

19* 1E"t0

13~E", 10 

1, 3EN" 10 
8.6 IE" 1 

3,5 19E,0 10

I ,34keto 
1 96d0f'" I 
9',88E,#, 

I OIbElt, 10 

3,OSEw 10 
1 489Eu'1Q 

4 08E,14

1* 1,9Eir10 

7 94E. I 

I 449E"10 

,092 E" 10 
1.131Ee10 

19.0-10 

I I 30EV 10

7960L-11 
1SP. If t
4 Sb;- I 1 

1 3E. 10 

I Out '10 

8910

1#,1ff-10 

8168F
1928E"11 

It 311" 1 

4.57E"10 
2, 68f: 10 

1#663E"10 
at9E1 
9.L46E"I I 
8,sE
104 toIEi 
I 2L1 
1 4[q

1.91 3k'-1 0 

1*3d5j- 10 

6,999~L" 11 
SEI.I- 1.  

1 31 L." 1 

1 .59E-10 

0,0-1 II 

8?410

*Measured relevant to the Off-Gas Stack.  
Period of Record: 9/l/76-8/31/78

Sector* 4.3

CD

N 
NNE 

ENE 

SE 

SSW 
8sw 
WSW.  

WNW 

N W 

N Ni 1

4.8 4.9



TABLE A-8 (Cont.) 
2 

Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/m 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles 

Sector* 50 

N 1409E"J0 
NNE 1,50oo 

NE 7,99EwIt 

E 6,84Ewit 

Sk2 2,36t5ul0 
SSE 24b6wto 

19,52E" 0 
SSW 9.149Ei 1 

Sw 7 90E 11 
ws h8:69E"1 

NW 19,16E-10 
NNW*d 

*Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78



TABLE A-9

Monticello Off-Gas Stack Dispersion Parameters 
for Short Term Elevated Releases c 500 Hrs/Yr or < 150 Hrs/Qtr 

for Site Boundary Locations (Identified in Table A-2)

Site Boundary 

Sector* 

N 
NNE 
NE 

ENE 
E 

ESE 
SE 

SSE 
S 

SSW 
SW 
W 
1W 

WNW 

NNW 
E** 

ESE** 
SE** 

ESE** 
SE**

3 
X/Q (sec/m 3) 

1.55E-07 
1.41E-07 
1.88E-07 
1.60E-07 
1.47E-07 

5.95E-08 
1.39E-07 

2.33E-07 

3.40E-08 
3.50E-08

2 
D/Q (1/m) 

9.93E-09 
8.59E-09 
1.16E-08 
6.04E-09 
9.15E-09 

2.91E-09 
4.68E-09 

1.25E-08 

2.23E-09 
2.08E-09

* Measured relevant to the reactor vent.  
Period of Record: 9/1/76-8/31/78 

** On-site EPA locations.  

***See appropriate Long Term values

I-.



TABLE A-10

IMonticello Off-Gas Stack Dispersion Parameters 

()/q), sec/rn, for Short Term Elevated Releases .500 Hrs./yr. or < 150 Hrs./Qtr.  
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

Sector* 

N 
NNE 

tNl j 

gag 

SSW 5 w 

WSWq 

WW 

WNW 
NW 

NNW.

0.1 

** 

** 

** 

**

0.2 

** 

** 

** 

**

0.3 

** 

** 

** 

**

0.4 

1.67E-07 
2.82E-07 
7.93E-08 
1.63E-07 
8.63E-08 

** * 

***E-

0.6 

1.85E-07 
2.50E-07 
1.29E-07 
1.87E-07 
1 .47E-07 

4.06E-08 

4.56E-08 

2. 57E-07

0.6

1. 50E-07 
2.12E-07 
1.21E-07 
1.77E-07 
1.29E-07 
6.17E-08 

7.75E-08 
7.15E-08 
4.73E-08 
3.82E-08 
7.49E-08 
8.41E-08 
7.36E-08 
2.37E-07

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78 

** Values < value for 0.4 miles

See appropriate Long Term values

0.7

1.18E-07 
1.69E-07 
1.08E-07 
1.46E-07 
1.07E-07 
1.02E-07 
1.17E-07 
1.04E-07 
1.13E-07 
1.03E-07 
8.22E-08 
6.85E-08 
8.73E-08 
9.88E-08 
1.08E-07 
1.94E-07

ft



0
TABLE A-10 (Cont.)

Monticello Off-4as Stack Dispersion Parameters 
()q) sec/n3, for Short Term Elevated Ieleases < 500 11rs./yr. or < 150 firs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack)

Miles

0.8

1.52E-07 
1.83E-07 
1.30E-07 
1.62E-07 
1.38E-07 
1.36E-07 
1.56E-07 
1.42E-07 
1.55E-07 
1.43E-07 
1.17E-07 
9.91E-08 
1.25E-07 
1.39E-07 
1.44E-07 
2.OOE-07

0.9

1.77E-07 
2.05E-07 
1.60E-07 
1.80E-07 
1.62E-07 
1.62E-07 
1.84E-07 
1.78E-07 
1.86E-07 
1.64E-07 
1.45E-07 
1.25E-07 
1.56E-07 
1.71E-07 
1.71E-07 
2.24E-07

1.0

1.94E-07 
2.18E-07 
1.67E-07 
1.75E-07 
1.65E-07 
1.71E-07 
1. 98E -07 
1.97E-07 
2.07E-07 
1.81E-07 
1.63E-07 
1.31E-07 
1.76E-07 
1.89E-07 
1.89E-07 
2.43E-07

1.1

1.82E-07 
2.30E-07 
1.75E-07 
1.84E-07 
1.75E-07 
1.57E-07 
1.93E-07 
2.50E-07 
1.92E-07 
1.86E-07 
1.77E-07 
1.43E-07 
1.86E-07 
1.96E-07 
1.83E-07 
2.48E-07

1.2

1.96E-07 
2.15E-07 
1.76E-07 
1.96E-07 
1.72E-07 
1.62E-07 
2.02E-07 
2.26E-07 
2.08E-07 
1.83E-07 
1.70E-07 
1.62E-07 
2.OOE-07 
2.04E-07 
1.72E-07 
2.36E-07

1.3

1.87E-07 
1.99E-07 
1.61E-07 
1.94E-07 
1.59E-07 
1.64E-07 
2.06E-07 
2.35E-07 
2.01E-07 
1 .79E-07 
1.74E-07 
1.59E-07 
2.04E-07 
2.12E-07 
1.85E-07 
2.14E-07

1.4

2.07E-07 
2.13E-07 
1.55E-07 
1.91E-07 
1.77E-07 
1.70E-07 
2.46E-07 
2.77E-07 
2.71E-07 
2.01 E -07 
2.58E-07 
2.45E-07 
2.77E-07 
2.79E-07 
2.15E-07 
3.06E-07

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-8/31/78

CA)

N 
NNE 
NE 

ENE 
E 

ESE 
SE 

SSE 
S 

SSW 
SW 

WSW 
W 

WNW 
NW 

NNW



TABLE A-10 (Cont.)

tX/at. sec/rn3
1

Monticello Off-Gas Stack Dispersion Parameters 
for Short Term Elevated Releases .500 Hrs./yr. or < 150 Hrs. /Qtr.

for Standard Distances (As Measured from the Off-Gas Stack)

Miles

1.7 

2. LOE-07 
2. 23E-07 
1.55E-07 
2 - 3E-07 
1 .51E-07 
1 .70E-07 
1. 90E-07 
2.01 E-07 
2.38E-07 
2,46E-07 
1.69E-07 
1. 72E-07 
2. SOE-07 
1 .81E-07 
2. 59E-C7 
1. 96E-07

2.05E-07 
2. L3E-07 
t. 86E-07 
I. .89E-07 

2.OOE-07 
2.21 E-07 
2.*35E-07 
2934E-07 
1 .87E-07 
1 .89E-07 
2. 50E-07 
1 .97E-07 
2o40E-.07 
t.92E-07

1.9 

1.94E-07 
I.97E-07 
1. 77lE-07 
1.*74E-07 
t. 75E-07 
1.55E-07 
2.01E-07 
1 .77E-07 
2.1 OE-07 
2. 2'E-07 
2 .01E-07 
2.OOE-07 
2. 32E-C7 
2.11lE-07 
2.28E-07 
1.87E-07

2.0 

I .88E-07 
1. 87E-07 
1. 7 4E-07 
1 .69E-07 
1 .66E-07 
1.52E-07 
1. 89E -07 
1 .78E-07 
2.04E-07 
2. 20E-07 
1.99E-07 
1 .99E-07 
2.*31 E- C7 
2 .09E-07 
2. 1 OE-07 
1.81E-07

2.1.  

1. 79 E-07 
1. 7 E--07 
t.66E-O7 
1..64E-07 
1. 59E-07 
1.50E-07 
1 .77E-07 
1. 78E-07 
1.9 IE-07 
2. 17E-07 
1 .91E-07 
I .94E-07 
2.23E-01 
2 .01E-07 
2.01IE-07 
1. 74&-07

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78 

***See appropriate Long Term values

Sector* 1 .5

N 
NNE~ 

NE 
ENE 

SE 

SUE 

86W 
S W 

W' 6 11d 
W 

W NW 
NW 

N NW

2.56E-07 
2.59E-07 
1.71E-07 
1 .82E-07 
1. 73E-07 
1 .84E-07 
2. 06E -07 
2.25E-07 
2.1lOE-07 
1 .90E-07 
1 .80E-07 
1. 78E-07 
2.14E-07 
1.96E-07 
2. OOE-07 
2.28E-07

1.6 

1. 89E-07 
1. 94E-07 
1. 63E -07 
1 .67E-07 
1.61E-07 
1 .77E-07 
2.05E-07 
2.1IOE-07 

1 .84E-07 
1 .74E-07 
1. 76E-07 
2.22E-07 
1 .87E-07 
1. 90E-07 
2.OiE-07



TABLE A-10 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 
~(/q.), sec/n for Short Term Elevated Releases ( 500 Hrs./yr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

2.2 

1 .70E-07 
I1.70 E-07 
I .60E-07 
1.57JE-07 
t.49E-07 
1 .48E-07 
1 .95E-07 
1.69E-07 
1.65E-01 
2. LOE-07 
1 .81E-07 
1 .82E-07 
2. 15E-01 
1 .89E-07 
1.91IE-07 
1. 72E-07

2.3 

1 .66E-07 
1*62E-07 
10.53E-0di 
1.50 E-07 
1. 44E-07 
1 .46E-07 
1.68E-07 
1. 58E-07 
1. 58E-07 
2, 11E-07 
1. 90E-07 
I .86E-.07 
2. 1 E-01 
1. 89E-07 
1. 86E-07 
1 .68E-07

1 .58E-07 
1. 5 7E-07 
1.5 3E-07 
1.47E-07 
1. 36E-07 
1. 43E-07 
1. 64E-07 
1. 58E-07 
1 .51E-07 
2, liE-07 
1. 93E-07 
I .79E-07 
2. 20E-07 
1 .90E-07
1.80E-07 
1 .68E-07

2.5 

1 .54E-07 
1,51SE-07 
1.47E-07 
1 .44E-07 
L. 33E-07 
1 .38E-07 
1 .61E-07 
1. 50E-07 
1 .46E-07 
1. 89E-'O7 
1.93E-07 
1. 72E-07 
2. 19E-0T 
1. 93E-07 
i.76E-07 
1. 59E-C7

2.6 

I .51 E-07 
1*44E-OT 
1. 40 E-07 
1.36E-07 
1.27lE-07T 
1.33E-07 
1 .55E-07 
1.42E-07 
1 .41E-07 
1.82 E-07 
2.32 E-07 
1 .90E-07 
2. IOE-07 
2. 26E-07 
i. 72E-07 
1. 54E-07

2.7 

1.47lE-07 
1.44E-07 
1.* 36E-07 
1 .33E-07 
1. 23E-07 
1 .28E-07 
1 .66E-07 
1. 35E-07 
1.40E-07 
1.176E-07 
2.23E-07 
1 .84E-07 
2. OBE-07 
2. 1 SE-07 
1,69E-07 
1.*45E-07

2.8 

1 .37E-07 
1 .38E-07 
1.* 3UE-07 
1 .28E-07 
.1. 1 7E-07 
1 *.23E-07 
1 .60E-07 
1.60E-07 
1..65E-07 
1. 71 E-07 
2. I LE-07 
2. 12E-07 
2. 05E-07 
2. 11LE-Ol 
.1. 64E-07 
1.* 36E-07

*Measured relevant to the Off-Gas Stack 
Period. of Record: 9/1/76 - 8/31/78

Sector *

N 
IJN Ii 

NE 

FSE 
SSE 
SL 

SSW 
Sw 

WSW 

WNW 

N NW

C,'



TABLE A-10 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters 
(X/q), sec/m , for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs /Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

2.9 

1.35E-07 
1.30E-07 
l.22E-07 
1.21 E-07 
1.13E-07 
1.19E-07 
1.31E-07 
1.30E-07 
I .63E-07 
1.66E-07 
1.97E-07 
2.02E-07 
2.01E-07 
2.02E-07 
L. 70E-07.  
1.31E-07

3.0 

1.34E-07 
1.26E-07 
1.20E-07 
1.18E-07 
1.IOE-07 
1.14E-07 
1.33E-07 
1.32E-07 
1.54E- 07 
1.5 7E-07 
1.82E-07 
1.95E-07 
1.92E-07 
1.96E-07 
1.50E-07 
1.30E-07

3.1 

1.32E-07 
.1. 22E-07 
1.16E-07 
1.15E-07 
1.05E-07 
1.08E-07 
1.35E-07 
1.34E-07 
1.46E-07 
1.51 E-07 
1.79E-07 
1.85E-07 
1.90E-07 
1*92E-07 
1.4 8E-07 
1.2 7E-07

3.2 

1.30E-07 
1. 19E-07 
1 14E-07 
1. 13E-07 
1.03E-07 
1.06E-07 
1.32E-07 
1.35E-07 
1.42E-07 
1.46E-07 
1. 71E-07 
1. 77E-07 
1.84E-07 
1.90E-07 
1.47E-07 
1.22E-07

3.3 

1.28E-07 
1.15E-07 
1. 11I-07 
1.10E-07 
1.01E-07 
1.03E-07 
1.26E-07 
1.31E-07 
1.34E-07 
1. 39E-07 
1.64E-07 
1.69E-07 
1 .82E-07 
1.85E-07 
1.39E-07 
1.19E-07

3.4 

1.25E-07 
1. 12E-07 
1.09E-07 
1.07E-07 
1.01E-07 
9.93E-08 
1.20E-07 
1.26E-07 
1.33E-07 
L. 34E-07 
1.59E-07 
1. 62E-OT 
1.78E-07 
1.78E-07 
1.37E-07 
1. 16E-07

3.5 

1. 23E-07 
1. 09E-07 
1. 06E-0 7 
1.04E-07 
9. 17E-08 

9.89E-08 
1.15E-07 
1.22E-07 
1. 32E-07 
1.31E-07 
1.54E-C7 
L.54E-07 
1.71E-07 
1. 75E-07 
1.38E-07 
1.13E-07

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78

Sector*

4N 
NNE 

NC 
ENf 

ESt 
E t 

5 E 

SSW 

WSW 
W 

WNW 
NW 

NNW

z, 

1 

m



TABLE A-10 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters 

(X/q), sec/m 3 , for Short Term Elevated Releases 5500 Hrs./yr. or _ 150 Hrs./Qtr.  
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

3.6 

1. IBE-07 
1*07E-07 
L*03E-07 
1.03E-07 
9.OOE-08 
9.67E-08 
1.1OE-07 
1.18E-07 
1.27E-07 
1.27E-07 
1.52E-07 
1.49E-07 
1.66E-07 
1.73E-07 
L.34E-07 
1.0E-07

3.  

L. 15E-07 
1.05E-07 
1.01 E-07 
1.01E-07 
8. 74E-08 
9.46E-08 
1.06E-07 
1.15E-07 
1.23E-07 
1.24E-07 
1.46E-07 
t. 43E-017 
1*61E-07 
1.67E-07 
1.27E-07 
1.07E-07

39 

1. I4E-07 
1.01E-07 
9.84E-08 
9. 56E-08 
8.37E-08 
8. 97E-08 
1.06E-07 
1.11E-07 
1.21E-07 
L. 21 E-07 
1.43E-07 
1.44E-07 
1.56 E-07 
1.63E-07 
1.25E-07 
1.02E-07

3.9 

1. 1E-07 
9.83E-08 
9.65E-08 
9.34E-08 
8.17E-08 
8.91E-08 
1.02E-07 
1.08E-07 
I * I7E-07 
1. 17E-07 
1.43E-07 
1.43E-07 
1 .49E-07 
1.58E-07 
1.24E-07 
1.OOE-07

4.0 

L.08E-07 
9.61 E-08 
9*20E-08 
9.07E-08 
7*94E-08 
8.79E-08 
9.89E-08 
1.12E-07 
1. 13E-07 
1.15E-07 
1.41E-OT 
1.34E-07 
1.42E-07 
L.54E-07 
L.21E-07 
9.75E-08

4.1 

L.06E-07 
9.38E-08 
9.OOE-08 
8. 79E-08 
7.80E-08 
8.64E-08 
1.03E-07 
1.10E-07 
1. 10E-07 
1. 13E-0T 
1.40E-07 
I.33E-07 
1.39E-07 
1.49E-07 
1. 19E-07 
9.52E-08

4.2 

1.05E-07 
9.04E-08 
8.81E-08 
8.58E-08 
7.64E-08 
8.45E-08 
9.99E-08 
1.08E-07 
1.IOE-07 
1.08E-07 
1.38E-OT 
1.34E-07 
1.35E-07 
1.45E-07 
1. 17E-0T 
9. 37E-08

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78

Sector*

N 
NNI 

N E 

~SSW 5 W 8 SSW 

WS 

WNW 
NW 

NNW

14~



TABLE A-10 (Cont.)

3Monticello Off-Gas Stack Dispersion Parameters 
('X~lq., sec/In3 , for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured froim the Off-Gas Stack) 

Miles

4.4 

9.*83 E-08 
8. 7LE-08 
8.953E-08 
8.26E-08 
7. 27E-08 
8.1OE-08 
9.47E-08 
1. 02E-07 
1.64E-01 
1, 03E-07 
1.37lE-07 
1. 2 BE-0 I 
1. 2 8E-07 
1. 38E-07 
I o12E-07 
8. 89E-08

4.5

9.371E-08 
&0 63E-08 
8*40E-08 
8.09E-08 
7, 02E-08 
7 .40E-08 
9.24E-08 
1.02E-07 
1 .02E-07 
i.OiE-07 
1*34E-07 
1.28SE-07 
1. 25E-07 
I .35E-07 
L1o I LE-07 
8. 64E-08

4.6

9. t4E-08 
8.4 ZE-08 
8. 25E-08 
7.871E-08 
6. 85E-08 
7.77E-O8 
9.01E-08 
9.90E-08 
9.72E-08 
9. 78E-08 
L.30E-07 
1.22ZE-07 
1*24E-07 
1.3 3E-07 
I. OlE-07 
8, 3 1E-0 8

4.7 

8.97E-08 
8. 14E-08 
8. 19E-08 
7.69E-08 
6. 7iE-08 
7.61E-08 
8.78E-08 
9.66E-08 
9.6 3E-08 
9.46E-08 
1. 26E-07 
1.,20E-07 
1. *20E-07 

1 .33E-07 
1, 04E-07 
8,26E-08

4.8

8.80E-08 
8,OOE-08 
s. 02E-08 
7.55E-08 
6. 56E-08 
7.46E-08 
8.56E-08 
9.41E-08 
9.35E-06 
90 20E-08 
1.24E-07 
1.t9E-07 
1. 17E-07 
1.* 2 7E-07 
1.0 IE-07 
8.08E-08

4.9

8 .61E-08 
7. 84E-08 

7.*3 8E-08 
6. 40E-08 
.7.32E-08 
8.1 SE -08.  
1. 19E-07 
9.*03 E-0)8 
9. OOE-08 
1. 22E- 07 
I .I E-07 
1. 15E-07 
1.25E-07 
9. 74E- 08 
7. 72E-08

*Measured relevant to the Off-Gas Stack 

Period Record: 9/1/76 - 8/31/78

Sector*

N 

NIe 

L 

St 

WSW 
W 

WNW~ 
NW 

NNW

4.3 

1.0 IE-07 
8. 88E-08 
8.69E-08 
8.42E-08 
7. 33E-08 
8.27E-08 
9.71 E-08 
1.07E-07 
1. 06 E-07 
1.05 E-07 
1.38E-07 
1.31E-07 
I *33E-07 

1.43E-07 
L, L4E-07 
9.12E-08

00



TABLE A-10 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters 
()/q), sec/m 3 , for Short Term Elevated Releases .500 Hrs./yr. or . 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles 

Sector* 5.0 

N 8.28E-08 
NNE 7*56E-08 

NE I.58E-08 
NE 7.11E-08 

6.33E-08 
ELIE 7.16E-08 

Sf1 8.10E-08 
Sf, 1.11E-07 

8.84E-08 
SSW 8*80E-08 
Sw 1.19E-07 
SW 1.13E-07 

W 1.13E-07 
WNW 

NW 94SI1E08 
NNW 1,53E'08 

*Measured relevant to the Off-Gas Stack 
Period Record: 9/1/76 - 8/31/78



TABLE A-Il 

Monticello Off-Gas Stack Dispersion Parameters 
(D/q), i/m2 , for Short Term Elevated Releases < 500 Hrs./yr. or _ 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

Sector* 0.1 0.2 

** 

we* 

* * 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

w** 

** 

**

0.3 

** 

** 

** 

** 

** 

we 

** 

** 

we* 

** 

** 

** 

** 

w** 

we 

**

0.4 

1.32E-08 
2.39E-08 
6.01E-09 
1.31E-08 
7.37E-09

2.13E-08

0.5 

1.31E-08 
1.86E-08 
7.80E-09 
1.14E-08 
9.17E-09 

2.22E-09 

2. 55E -09 

1 .68E-08

0.6 

9.45E-09 
1.39E-08 
6.24E-09 
8.79E-09 
6.52E-09 
3.74E-09 

4.41E-09 
3.39E-09 
2.30E-09 
2.16E-09 
3.38E-09 
3.89E-09 
3.17E-09 
1.30E-08

*Measured relevant to the 
Period of Record: 9/1/76

Off-Gas Stack 
- 8/31/78

** Values < value for 0.4 miles 

***See appropriate Long Term values

N 
NNE 

Ng 
ENIE 

SE 
5SE 

"a $3W 
Sw 

aWSW 

NW 
NN4

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

**

0.7 

6.60E-09 
9.88E-09 
4.92E-09 
6.20E-09 
4.58E-09 
5.28E-09 
6.26E-09 
6.60E-09 
5.43E-09 
4.09E-09 
3.34E-09 
3.17E-09 
3.35E-09 
3.94E-09 
4.01E-09 
9.18E-09



TABLE A-li (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 
(D/q) i/rn 3 for Short Term Elevated Releases < 500 Hrs./yr. or (150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

Sector * 0.8a

7.46E-09 
9. 52E-09 
5.32E-09 
6. OOE-09 
5. 18E-09 
6. 16E-09 
7.39E-09 
7.58E-09 
6.46E-09 
4.90E-09 
5.67E-09 
3.83E-09 
4.14E-09 
4.86E-09 
4.75E-09 
8.37 E-09

0.9 

7.64E-09 
9.50E-09 
5. 92E-09 
5.94E-09 
5.40E-09 
6. 58E-09 
7.99E-09 
8.26E"09 
6.88E"09 
4. 99E-09 
4.25E-09 
4.16E-09 
4.59E-09 
5.37E-09 
5. 16E-09 
8.39E-09

1.0 

7. ORE-09 
8.74E-09 
5.43E-09 
5.01E-09 
4.74E-09 
5.98E-09 
7.50E-09 
7.59E-09 
6.53E-09 
4.71E-09 
3.97E-09 
3.58E-09 
4.35E-09 
5.09E-09 
5.03E-69 
7.94E-09

1.1 

5. 61 E-09 
7.97E-09 
4.98E-09 
4.56E-09 
4.36E-69 
4.72E-09 
6.40E-09 
6.02E-09 
,5. 17E-09 
4. 17E-09 
3.65E-09 
3.23E-09 
3.87E-69 
4.51E-09 
4.25E-09 
7 .09E-09

.1.2 

5.20E-09 
6.49E-09 
4.43E-09 
4.25E-09 
3. 76E -09 
4. 30E -09 
5.96E-09 
6.29E-09 
4.89E-09 
3.58E-09 
3.03E-09 
3.12E-09 
3.59E-09 
4.10E-09 
3. 55E -09 
5.96E-09

1.3 

4.30E-09 
5.28E-09 
3.60E-09 

3.08E-09 

3.89E-09 
5.50E-09 
5.79E-09 
4.19t-09 
3.12E-09 
2 .74E-09 
2.66E-09 
3.20E-09 
3.77E-09 
3.43E-09 
4 .82E-09

*Measured relevant to the Off-Gas Stack 
Period Record: 9/1/76 -8/31/78

N 
NNE 

SNE 

WIN 

WSW 
NW 

NNW

CR

1.4

4.21EI-09.  
5.05E-09 
3.11E-09 
3.31E-09 
3.09E-09 
3.66E-09 
6.04E-09 
6.12E-09 
5.08E-09 
3.17E-09 
3.65E-09 
3.64E_09 
3 .87E-09 
4.44E-09 
1.86E-09 
6.18E-09

-
is



0
TABLE A-It~ (Cont.) 

I2 Monticello Off-Gas Stack Dispersion Parameters 
(D/q), 1/nfor Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

2.3 2.4 2.5 2.6 2.7 2.8

2. 04E-09 
2*45E-09 
1.67E-09 
1*61E-09 
,1.62E-09 
1.99E-09 
2.89E-09 
2.47E-09 
2. 06E -09 
1.62E-09 
1. 24E -09 
1, 24E -09 
1, 40E-09 
1.43E-09 
1, 93E-09 
2.22 E-09

1. 90E-09 
2.2 5E-09 
1 .5 1E-09 
1.47E-09 
1.5 1E-09 
1 .B8E-09 
2.38E-09 
2.24E-09 
1. 92E -09 
i.64E-09 
1 .27E-09 
1.29E-69 
I.40E-09 
1 .46E-09 
1, 80E-09 
2.09E-09

1.9 75 E-09 
2. IOE-09 
1.42 E-09 
1*36E-09 
I .37E-09 
1. 78E -09 
2.24E-09 
2.18E-09 
1.80E-09 
1.13 E-09 
1. 35E -09 
1,26E-09 
1042 E-09 
1.48E-09 
1,671E-09 
2.02E-09

t.64E-09 
1.95E-09 
1.30E-09 
1. 29E-09 
1,30E-09 
1. 66E -09 
2.12 E-09 
2.01E-09 
1. 67E -09 
1.57E-09 
1. 40E -09 
1 .27E-09 
I'*47E-09 
1.52E-09 
L, 57E-09 
1. 85 E-09

1.* 53E~-09 
1. 82 E-09 
1. 19E-09 
Le L8E-09 
I .20E-09 
1.55E-09 
1.97E-09 
1. 85E -09 
1.54E-09 
L.46E-09 
I .60E-09 
1. 35E -09 
1. 35E-09_ 
1,68 E-09 
1, 45E-09 
1.74 E-09

1.42E-09 
1.*73E-09 
1.11 E-09 
1. 12E-09 
Il*12E-09 
1. 44E -09 
2 .09E-09 
1 .72E-0.9 
1.46E-09 
1.37E-09 
1.48 E-09 
.1.27E-09 
1.27TE-09 
1. 58E-09 
1. 35E-09 
1. 58,E-09

1.2 7E-09 
1.61IE-09 
I .03E-09 
L. 64E-09 
1 .04E-U9 
1. 34E -09 
1 .97E-09 
1. 98E-09 
1.64E-09 
I . z9t-.0 9 
1.34E-09 
L. 42E-09 
1.20E-09 
11. 44E-09 
1. 2,5E-09 
1 .44E-09

*Measured relevant to the Off-Gas Stack 
Period: 9/1/76 - 8/31/78

Se ctor * 2.2

N 
N1.  

SI 

83W 

WSW 
w 

WNW 
NW1 

NNW



TABLE A-1l (Cont.)

Monticello Off-Gas Stack Dispersion Parameters 

(D/ q), 1/rn3, for Short Term Elevated Releases < 500 Hrs./yr.. or < 150 Hrs./Qtr.  
for Standard Distances (As Measured frbm the Off-Gas Stack) 

Miles

1.7 

3. 20E-09 
4..02E-09 
2.28E-09 
2.8 IE-09 
2.05E-09 
2.86E-09 
3.67E-09 
3.57E-09 
3,58E-09 
2.81.E-09 
1. 72E-09 
1 .80E-09 
2.471E-09 
2,06E-09 
3.41IE-09 
3.09E-09

1.8 

2e 90E-09 
3. 56E-09 
2.48E-09 
2. 3lE-09 
2.39E-09 

3.61E-09 
3.70E-09 
3. 34E-09 
2.42 E-09 
1 .72E-09 
1.77E-09 
2.22 E-09 
2,.02E-09 
2.94E-09 
2.84E-09

1.9 

2,69E-09 
3.2 1E-09 
2. 2 7E-09 
2. 08E-09 
2. 1 BE-09 
2.38E-09 
3.49E-09 
2.90E-09 
3.04E-09 
2. 17E-09 
1 .72E-09 
1 .73E-09 
3.92 E-09 
2 .03E-09 
2.70E-09 
2.74E-09

2,48E-09 
2.95E-09 
2.08 E-09 
1.9 IE-09 
1. 96E-09 
2.22E-09 
3.09E-09 
2.79E-09 
12. 74E-09 
1. 97E-09 
1 .57E-09 
1 .58E-09 
I. 75E-09 
1 .84E-09 
2. 35E-09 
2o54E-09

2.1 

2.24E-09 
2*66E-09 
1.8 5E-09 
1. 76E-09 
1.81 E-09 
2.10E-09 
2.75E-09 
2.69E-09 
2 *55 E-09 
1.80 E-09 
1 .40E-09 
1.42E-09 
1.5 7E-09 
1 .64E-09 
2. 13E-09 
2.,33 E-09

*Measured relevant to the Off-Gas Stack 
Period Record: 9/1/76 - 8/13/78 

***See appropriate Long Term values

Sector*

N 
NNE 

NE 
k NE.  

W N N 

NW 
NNW

1.5 

4.63E-09 
5.50E-09 
3.1lOE-00 
2,86E-09 
2.73E-09 
3.62E-09 
4.68E-09 
4. 50E-09 
3.59E-09 
2.73E-09 
2.32E-09 
2.38E-09 
2.70E-09 
2.83E-09 
3.09E-09 
4.19E-09

1 .6 

3.13E-09 
3.78E-09 
2.65E-09 
2.40E-09 
2.35E-09 
3.20E-09 
4.28E-09 
3.93E-09 

2.34E-09 
1. 98E-09 
2.07E-09 
2 .47E-09 
2 38E-09 
2.70E-09 
3.4 1E-09

CD 
CA)



TABLE A-11 (Cont.)

2 Monticello Off-Gas Stack Dispersion Parameters 
(D/q), 1/m , for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

2.9 

1.20E-09 
1.47E-09 
9.37E-10 
9*64E-L0 
9.72E-10 
1.26E-09 
1.58E-09 
1.57E-09 
1.56E-09 
1.22E-09 
1.25E-09 
1. 3 1E-09 
1.19E-09 
1 31 E-09 
1.23E-09 
1.35E-09

3.0 

1. 15E-09 
1.39E-09 
8.90E-10 
9. I1E-10 
9. 18E-10 

.18E-09 
1.57E-09 
1,55E-09 
I*41E-09 
1.12E-09 
1.11E-09 
1.22E-09 
1*09E-09 
1.21E-09 
1.03E-09 
1.30E-09

3.1 

1. 08E-09 
1. 31E-09 
8*37E-10 
8*65E-10 
8*55E-10 
1.09E-09 
1.56E-09 
1.54E-09 

*29E-09 
1.04E-09 
1*05E-09 
1* 13E-09 
1.04E-09 
1. 12E-09 
9.72E-10 
1.25E-09

3.2 

1.03E-09 
1.25E-09 
7.98E-10 
8.28E-10 
8. 15E-10 
1.04E-09 
1. 49E -09 
1.52E-09 
1.21E-09 
9.83E-10 
9.69E-10 
1.05E-09 
9.69E-10 
1.06E-09 
9.26E-10 
1. 17E-09

3.3 

9.71E-10 
1. 17E-09 
7*54E-10 
7*85E-10 
7*80E-10 
9.85E-10 
1.40E-09 
1.44E-09 
1. 1OE-09 
9. 12E-10 
8.96E-10 
9.80E-10 
9.26E-10 
9.78E-10 
8.37E-10 
1.IIE-09

3.4 

9.22E-10 
1. 11E-09 
7. 19E-10 
7.41E-10 
7.63E-10 
9.24E-10 
1.31E-09 
1.36E-09 
1.05E-09 
8.63E-10 
8. 36E-10 
9. 14E-10, 
8. 75E-10 
9.OE-10 
7.94E-10 
1. 06E-09

3.5 

8..74E-10 
1.06E-09 
6.82E-10 
7.09 E-10 
6.77E-10 
9.01E-10 
1.23E-09 
1.28E-09 
1.01E-09 
8.24E-10 
7.83E-10 
8.49E-10 
8. 1E-10 
8.43E-10 
7.63E-10 
1.01E-09

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78

Sector*

N 
NN 

NE 
VNE 

SE 

SSW Sw 
8W SW 
WSW 

WNW 

NNW

C' 
69



TABLE A-11- (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 
(D/q), 1/rn2 for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

3.6

8.20E-10 
1. 01 E-09 
6.45E-10 
6,83E-tO 
6,49E-10 
8.60E-10 
1. 16E -09 
1.21E-09 
9.44E-10 
7.716E-10 
7.42E-10 
7.90E-L0 
7.69E-10 
8. t6E-1O 
7.24E-10 
9*60E-t0

3.7

1. 85E-10 
9-. 76E-10 
6. 15E-10 
6,52 E-10 
6. l6E-10 
8.21E-10 
1 .1OE -09 
1 .15E -09 
9.15E-10 
7.35 E-10 
6. 82E-LO 
7.*45E- 10 
7.29E-10 
7. 73E-10 
6.75 E-10 
9. LOE-LO

3.8

7. 57k-10 
9.. 14E-L0 
'5.85E-L0 
6.06E-10 
5. 7 7E-1 0 
7.64E-10 
1. 08E -09 
1 .08E-09 
8.7 6 E-10o 
6. 96E-10 
6.45E-10 
7.21IE-10 
6.93E-10 
7.41 E-10 
6.45 E-i0 
8, 53E-10

3.9

7.26E-10 
8.72 E-10 
5:60E-10 
5.79E-10 
5*51E-10 
7.41E-10 

,1.02E-09 
8.65E-t0 
6.69E-10 
6.21E-10 
6-BBE-10 
6. 50E- 10 
7.05 E-LO 
6*43E-10 
8e iBE-LO

4.0

6. *90E-10 
8. 35E-1 0 
5.22E-L0 
5.51E-10 
5, 25E-1 0 
7.16E-10 
§.68E-10 
1 .04E-09 
8.63E-10 
6. 35E-10 
5.90E-LO 
6.21E-10 
6.,08E-1.0 
6.* 72 E- LO 
6.46E-10 
7.82E-10

4.1

6.64E-10 
7.9dE-10 
4,99E-.0 
5.2 2E-10 
5905E-10 
6. 91E-10 
9.93E-10 
9.94E-10 
8.2 3E-10 
6.08E-10 
5.64E-1.0 
5*.94E-10 
5.83E-10 
6. 38E-1.0 
6. 19E-10 
7.49E-10

4.2 

6.42E-10 
7.55E-10 
4.77E-iO 
5*OOE-1O 
4.85E-10 
6.61E-10 
9.48E-10 
9.52E-10 
7.95E-10 
5.J0E-LO 
5.37E-1.0 
5. 7BE-10 
5.56E-10 
6. IlE-1O 
5*95E-10 
7.22E-10

*Measured relevant to the Off-Gas Stack 
Period .of Record: 9/1/76 - 8/31/78

Sector*

N 

N N 

t~ 

53W 
Sw 

WNW 
NW 

N 14W

U' 
Cu



TABLE A-li (Cont.)

2 Monticello Off-Gas Stack Dispersion Parameters 
(D/q), 1/rn , for Short Term Elevated Releases < 500 Hrs.AYr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

4.3 

6.07lE-10 
7.27lE-10 
4.61E-1O 
4.8 tE-tO 
4.,55E-10 
6.34E-10 
9.05E-10.  
9.43E-10 
7.75E-10 
5. 39E-10 
5.2 3E-10 
5. 46E-tO 
5. 35E-10O 
5.91E-10 
5.88E-10 
6.90E-10

.4.4 

5*80E-10 
7.OOE-1O 
4.42E-10 
4963E-10 
4.4t3E-10 
6.06E-10 
8.70E-10 
8.59E-lO 
7.42E-10 
5. 15E-10 
5.*02E- 10 
5. 16E-10 
5.09E-10 
5.*6t.E- 10 
5,66E-10 
6.60E-10

4.5 

So 43E-1 0 
6.81E-10 
4.27lE-10 
4*45E-tO 
4.19E-10 
5.45E-10 
8.33E-10 
8.39E-10 
7. 1 E-tO0 
4.91E-10 
4. 74E-10 
4*98E-10 
4. 89E-10 
5.*41 E-10 
5944E-10 
6.30E-1O

4.6 

5o20E-1.0 
6o52E-tO0 
4. IOE-1O 
4*24E-10 
4o02E-10 
5.59E-10 
8.01E-10 
8.03E- 10 
6.65E-iO 
4*69E-10 
4.5 3E-10 
4*69E-tO 
4.77E-10 
5o24E-10 
5o t7E-tO 
5.96E-10

4.7 

5.601E-10 
6.20E-10 
3*99E-1O 
4o07E-1O 
3.86E-10 
5.3 9E -10 
7.69E-10 
7.73E-10 
6o49E-1O 
4.47E-L0 
4.35E-10 
4.55E-tO 
4. 53E-10 
5. 16E-10 
4. 96E-10 
5.83E-10

4.8 

4. 83E-10 
5.98E-10 
3.83E-10 

*.92E-lo 3.71E-10 

5.19E-10 
7.38E-10 
7..40E-10 
6.21E-tO 
4.28E-10 
4.22 E-10 
4.45E-LO 
4.36E-10 
4.87E-10 
4,72E-10 
5,61IE-10

4.9 

4.65E-10 
5.76E-10 
3.66E-10 
3. 76E- 10 
3.55E-10 
4.97E-10 
6.94E-10 
9. IBE-10 
5.91E-10 
4. t3E-L0 
4.08 E-10 
4. 34E- 10 
4.20E-10 
4.69E-10 
4.48E-1O 
5.28E-10

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78

Se ctor*

N 
N NE~ 
NE 

E NE 

Sw 
WSW~ 

SW 
WNW~ 

NW 

NNW

c,' 
CD



TABLE A-11(Cont.)

2 Monticello Off-Gas Stack Dispersion Parameters 
(D/q), 1/m , for Short Term Elevated Releases ( 500 Hrs./yr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles 

Sector* 50 

N 4.39E-10 
NNE 5.46E-10 

NE 3.48E-10 
ENf, 3.56E-L0 

3.45E-10 
4.80E-10 

Sk 6.78E-10 
85f, 8.45E-iO 

5 5.70E-10 
58Sw 3.98E-10 

SW 3.92E-10 
s~w 4.12E-10 

4.05E-10 
NW 4.48E-10 
Nw 4f3le. Io 

NNW Se06Evto 

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78



APPENDIX - B 

Monticello 10in Wind and dT4 2 .710m Stability 

Joint Frequency Distributions (9/1/76 - 8/31/78)

B-1



PAGE 352 

NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

VITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STASILITY CLASS A 

----------------------------------------------------

LELEVA 
TION 

10 METERi 

WINO SPEED (MPH) AT 10 METER LEVEL 

DIRECTION I TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

----- -------- ----- -------- -------- -------- -------

N 4 18 63 30 7 0 122 

NNE 2 20 30 14 2 0 68 

NE 1 13 21 26 _ 2 65 

ENE 14 16 4 0 0 35 

E 0 28 40 12 0 0 80 

ESE 3 33 50 5 6 0 97 
SE 2 2650 35 12 3 128 

SSE 8 46 96 IC2 11 0 283 

S 9 36 68 117 42 3 275 

SS 5 . 63 94 58 20 4 244 

SW 4 35 64 32 5 3 143 

3 25 74 26 0 0 28 

W 0 29 47 18 1 0 95 

WNW 4 34 73 79 14 0 204 

NW 3 29 58 61 3 0 154 

NNW 6 29 109 67 13 0 224 
D VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 2350 

HOURS OF CALM THIS CLASS 5 

PERCENT OF ALL DATA THIS CLASS 14.27 

K -**-7ji 7 ___... .--- - ... ..-



EAGE 353 .. .....-..  

NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 
SITE METEOROLOGY - FREOUENCY DISTRIBUTION TABLES 

HOURS AT EACH 1IND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 
TABILITY CLASi B_ 

ELEVATION 10 METER 

WIND SPEED (MPHI AT 10 METER LEVEL 

-8 ECTION - 1Q 4 IL TI 3'TO_ j19 TO 24 ABOVE 24 TOTAL 

N 2 14 19 4 0 1 40 
NNE 4 10 8 5 0 0 27 

ENE I I7 7 2 0 0 21 
13 4 0 0 0 17 

ESE 10 3 3 0 32 
59. 0 9 9 9 0 0 2-7 
SSE 2 12 9 9 0 0 32 
S 2 13 21 7 1 0 44 
SSW 1 22 19 4 0 0 46 

- _0__ _-23 0 0 2 4 _ 

WSW 1 12 11 30 0. 2 L 0 .12 19 8 2 1 42 
WNW 0 11 20 21 5 1 58 

aNH 8 i2 Is 3 0 47 

NNW I 8 40 26 4 1 80 
W VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 575 
HOURS OF CALM THIS CLASS 0 
PERCENT OF ALL DATA THIS CLASS 3.49 

L7~ iii II_ _ - .- -~ !j 7 -- ~ --- -- ----

. ....... . .......... ..
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[NORTHERN STATES POWER COMPANY-MONTICELLO NUCLEAR GENERATING PLANT 
SI TE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 
STABILITY CLASS C 

ELEVATION 
10 METER 

WIND SPEED (MPH) AT 10 METER LEVEL 
DIRECTION 1_TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

N 0 12 16 8 0 0 36 
NNE 3 13 13 4 1 0 34 
NE 2 10 11 5 2 0 30 

ENE 1 19 4 2 0 .0 26 
E 0 8 10 - 0 0 20 

ESE 2 14 12 s C 0 35 
SE 0 12 16 9 0 0. 37 
SSE 0 10 21 8 0 0 39 
S 6 12 28 18 3 0 67 

SSW 3 16 12 3 2 1 37 

SW 1 3 11 14 3 1 0 32 
WSW 2 5 11 2 0 0 20 
W 4 22 19 5 1 0 51 

WNW 4 23 38 19 3 0 87 
NW 3 17 18 30 4 0 72 

00 NNW 2 22 40 27 5 1 97 
VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 720 

HOURS OF CALM THIS CLASS 0 
PERCENT OF ALL DATA THIS CLASS 4.37
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

ITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURE AT EACH WIND SPEED AN DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STABILITY CLASS 0 

LEVATION 10 METER 
-----------------------------------------------------------------------------------

WIND SPEED (IMPH) AT 10 METER LEVEL 

DIRECTION 1 TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

------------------------- -------- -------- -------- -------- -------- -------- -------

N 9 107 ISS 39 1 0 291 

NNE 32 132 87 18 1 0 270 

N37 129 -- 116 50 3 ___ 0 335 

E KIE 43 153-- 6 3 
29 125 64 27 0 0 245 

ESE 28 107 148 60 4 0 347 

SE 16__103 153 36 0 310 _ 

SSE 13 97 103 35 2 0 50 

S 19 84 96 33 1 0 233 

S5W 16 73 70 19 6 1 185 

SW 19 5 52 10 4 0 143 

WSW - i4 697 631421 16 

W 16 79 98 33 3 5 234 

WNW 13 112 262 159 25 2 573 

NW 1782 255 232 61 ____3 650 

U:WNNW 19 14 247 246 49 1 66 

VAR 0 0 0 0 0 0 

TOTAL HOURS TISCLASs 5198 

HOURS OF CALM THIS CLASS 10 

PERCENT OF ALL DATA THIS CLASS 31.56 

K ..- -- L - - .------ - - ---- -

0
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I NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT I SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF.RECORD 9/ 1/76 THROUGH 8/31/78 

ISTaIBLITY QLA E59 
ELEVATION 10 METER 
----------------------------------------------------------------------------------------

WIND SPEED (MPH) AT 10 METER LEVEL 

LIREQTION I T14T7 TO 12 13 TO lIS19 TO 24 ABOVE 24 TOTAL 
------------------------------ -------- -------- -------- ------- -------- -------- -------

N .- 0 98 57 6 0 0 181 

NNE 43 81 35 2 0 0 161 
NE s 94 _ 4 ____ 0 -_7 I 

ENE so 322 29 10 0 0 211 

E 36 109 40 2 0 0 187 

ESE 26 117 46 6 0 0 195 

- [9 1 136 18 2 0 286 

SSE 20 95 116 33 1 0 265 
S 22 84 144 43 1 0 294 

SSW 22 72 99 =S 9 0 227 
SW 23 84 57 10 2 0 176 

WSW 37 86 44 4 0 0 171 

30 156 123 12 4 0 325 

WNW 24 195 233 41 2 0 495 

2 133 247 84 0 0 484 

NNW 25 145 217 38 1 0 426 

VAR 0 0 0 0 0. 0 0 

TOTAL HOURS THIS CLASS 4269 

HOURS OF CALM THIS CLASS 

PERCENT OF ALL DATA THIS CLASS 25.92 

F~~~- --------__ _



PAGE 357 

NORTHERN STATES POWER COMPANY -MONTICELLO NUCLEAR GENERATING PLANT 
SE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OFeRECORD 9/ 1/76 THROUGH 8/31/78 
ETABILITY CLASS F 

ELEVATION 10 METER 

I WIND SPEED (MPH) AT 10 METER LEVEL 
DIRECTION 1 TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

N 30 62 3 0 0 0 95 
NNE 37 54 0 0 0 0 91 
NE 29 29 __ 0 0 0 0 58 
ENE 32 28 0 0 0 0 60 
E 32 59 5 0 0 0 96 
ESE 25 97 11 0 0 0 133 
SE 22 83 19 0 0 0 124 
ESE 16 122 12 0 0 0 150 
5 24 93 31 3 0 0 151 
SSW 27 67 14 0 0 0 108 
SW 27 52 7 0 0 0 86 

SW 52 600 0 
W 58 91 14 0 0 156 
WNW 28 68 9 0 0 0 108 
W 667 12 0 0 0 115 

SNNW 30 1194 29 0 0 0 178 
VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 1847 
HOURS OF CALM THIS CLASS 13 
PERCENT OF ALL DATA THIS CLASS 11.21



PAGE 358 

NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND IRET CON 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STABILTIY CLASS G 
ELEVATION 10 METER 

WIND SPEED (MPH) AT 10 METER LEVEL 

DIRECTION I TO 3 4 TO 7 8 TO I 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

N 45 31 0 0 0 0 76 
NNE 40 16 0 0 0 0 56 

NE 33 12 0 0 0 0 45 

ENE 31 5 0 0 0 0 - 36 
E 46 18 0 0 0 0 64 

ESE 47 54 2 0 0 0 103 

SE 52 34 1 1 0 0 88 

SSE - 67 111 3 6 0 0 18

5 64 109 23 2 0 0 198 

5SW 61 65 10 2 0 0 138 
S14 43 32 1 0 0 0 76 

W5W 77 37 0 0 0 0 1T4 

W 53 31 0 0 0 0 84 
WNW 37 13 2 0 0 0 52 

NW 49 15 3 4 0 0 71 

W NNW7 48 2 0 0 0 97 

I VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 1512 

HOURS OF CALM THIS CLASS 27 
PERCENT OF ALL DATA THIS CLASS 9.18 

~L j . _ DAT_ _-A~__ _ 

..

7._._._



PAGE 359-

j NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 
[SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 
ALL CLASSER QQMMIN.Q __ -* _ 

ELEVATION 10 METER 

WIND SPEED (MPH) AT 10 METER LEVEL 
[JBE9 13 ErJ.a 4 T -_ ZO 12 13 TO'18 19 TO 24 ABOVE 24 TOTAL 

N 110 342 293 87 8 1 841 
NNE 161 326 173 43 4 0 707 
NE 1 293' 192 139 9 Z 722 

E 143 360 163 43 0 0 709 
ESE 132 437 279 79 i5 0 942 
SE A(5 378 384 108 16 3 1000 
SSE 126 493 360 213 14 0 1206 

146 431 411 223 48 3 1262 
55W 135 378 318 111 37 6 985 

- ~ ~ __ 3 20558__ 12 ___680 ____ -

WSW 186 302 211 4921 75 
w 154 420 320 76 11 6 987 
WNW 110 456 637 319 49 3 1574 
NW _ 29 351 615 424 71 3 1593 

W NNW 130 475 684 404 72 3 1768 
I VAR 0 0 0 0 0 0 0 

DAT ECOVER y SUMMARY FOR PERIOD________ 

TOTAL HOURS 17520 
HOURS OF CALM 62 

- - --HOURS O-AD DATA 049 

PERCENT DATA RECOVERY 94.01 

PERCENT ACCEPTABLE OBSERVATIONS IN EACH STABILITY CLASS 

CLASS A 14.27 
CLASS B 3.49 
CLASS C 4.37 

C~ASS 0 31.56 

CLASS E 25.92 
CLASS F 11.21 
CLASS G 9.18 

AVERAGE WIND SPEED FOR EACH WIND CATEGORY 

1 TO 3 MPH 2.5 

4 TO 7 MPH 5.5 
8 TO 12 MPH 9.7 
13 TO 18 1PH 14.7 

- 19 TO 24 MPH .20.6 

ABOVE 24 MPH 27.2

I



APPENDIX - C 

Monticello 100m Wind and AT1 0 0-10m Stability 

joint Frequency Distributions (9/1/76-8/31/78)

C-1



PAGE 360 [ NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STABILITY CLASS A 
ELEVATION 100 M 

-------------------------------------------- ----- ---------------

WIND SPEED (MPH) AT 100 M LEVEL 

DIRECTION 1 TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 
------------------------- -------- -------- -------- -------- -------- --- ---- -------

N 0- 1 210 1 0 14' 

NNE 0 1 1 0 0 3 

E 0 0 4 0 0 0 5 
ESE 0 0 4 0 0 0 4 
SE 0 0 4 8 0 6 18 

SSE 0 1 5 42 36 IS 99 
S 0 1 3 28 35 12 79 
SSW 0. 1 go 37 53 39 140 

SW 0 0 4 19 8 5 36 

145W 0 0 16 10 1 30 

W 0 0 0 7 2 0 9 
WNW 0 0 2 4 1 2 9 

NW 0 0 3 6 6 3 18 

NNW 0 0 1 14 4 0 19 

VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 489 
HOURS OF CALM THIS CLASS 4 

PERCENT OF ALL DATA THIS CLASS 2.95



PAGE 361 -..-.--

NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

ITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STASILITY CLASS B ____-

IELEVATION 100 M 
---------------------- -------------------------------------------

WINO SPEED (MPH) AT 100 M LEVEL 

DIRECTION I TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

------ -------- ----- -------- -------- -------- -------

N 03 13 18 3 0 37 

NNE 0 6 3 9 2 2 22 

NE - 0 17 ___ 6 0 01 _ 

EN E 0 2 7'0 2 

E q 2 Is 1 80 18 

ESE 0 5 17 3 0 2 27 

SE _ 1 7 15 9 2 2 36 

SSE 1 9 28 12 8 2 6 

5 0 5 23 18 3 0 49 

SSW 0 8 28 17 5 2 60 

_ SW 7 18 a 5 1 39 

WSW - 0 7 8 14 2 S 

W 0 4 io s 0 35 

WNW 0 4 12 17 7 6 46 

NI! 1 5 14 23 12 5 60 

-07 0 1 8 225 I1 

I VA R 0 0 0 0 0 0 0, 

TOTAL HOURS THIS CLASS 602 

HOURS OF CALM THIS CLASS 6 

PERCENT OF ALL DATA THIS CLASS 3.64

a



NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 
* SITE METEOROLOGY - FREOUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 
iiTABILITY CLAS 0 ________ 

ELEVATION 100 M' 

WIND SPEED (MPH) AT 100 M LEVEL 
fBiCTION 1.I. I TO A8T IS I TOi 19 TO 24 ABOVE 24 TOTAL 

N 3 9 26 25 13 2 78 
NNE 2 12 14 14 8 2 52 

N__ 7 9 8 0__7 

ENE 0 5 12 6 1 0 2 
E 0 13 19 1 2 0 35 
ESE 0 13 25 11 1 1 51 
Si - 2 17 12 .8 4 0 43 

S5E 0 26 38 19 10 2 95 
S 0 15 23 13 ? 4 62 
SSW 0 28 33 23 1I 2 97 

0~~ O 2 4 ___17 4 0 65 -______-

WS1W 3 17 27 14 3 116 
W 3 10 20 14 8 3 58 
WNW 3 10 16 27 18 9 83 

2 8 22 38 id 10 106 

NNW 2 3 16 42 19 8 90 
VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 1041 
IHOURS OF CALM THIS CLASS 10 
PERCENT OF ALL DATA THIS CLASS 6.29 

L~iQ __ _ _ _ _
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NORTHERN STATES POWER COMPANY'- MONTICELLO NUCLEAR GENERATING PLANT 
SITE M ETEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 
STABILIT.Y LASS D ..  
ELEVATION 100 M 

WIND SPEED (MPH) AT 100 M ' LEVEL 

121 CTIONI 1 TO S 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

N 11 51 95 181 130 82 550 

NNE 11 41 106 120 50 12 340 
- 105 a3 __25899 --- _ 

ENE 14 41 131 83 59 12 340 
E 18 61 103 62 38 6 288 

ESE 17 55 101 85 47 31 336 
E )_ 57 108 152 68 23 421 

SSE 9 63 119 148 71 17 427 

S 16 61 95 122 61 8 363 

SSW 14 61 85 120 46 34 360 

SW 14 54 80 74 32 11 265 

WSW 13 52 69 44 21 11 210 

W 8 45 89 59 29 17 247 

WNW 14 51 141 165 77 62 510 

NW 7 50 170 366 312 143 1048 

o NNW 12 52 176 312 350 229 1131 

1 VAR 0 0 0 0 0 0 0 
OF 

[TOTAL HOURS THIS CLASS 7264 

HOURS OF CALM THIS CLASS 129 
PERCENT OF ALL DATA THIS CLASS 43.87



PAGE 364 L NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STABILITY CLASS E 

ELEVATION 100 M 
---------------------------------------------------------------------------------------

WIND SPEED (MPH) AT 100 M LEVEL 

DIRECTION 1 TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL ....  

N 4 17 59 99 82 11 272 

NNE 7 18 37 68 32 3 165 

NE 4 16 47 58 20 2 147 

L ENE 4 33 68 93 27 9 234 
E 4 27 64 75 15 2 187 

ESE 5 20 46 74 37 I1 193 

SE 10 23 63 97 58 3 254 

SSE S 22 S8 94 los 16 300 

5 5 13 57 140 97 20 332 

SSW 2 25 49 115 125 22 338 

SW 7 2 4 67 102_O 84 18 30 2 

L w5 20 47 55 35 2 164 

WNW 4 18 63 136 93 13 327 

NW .-6 is 71 172 141 12 417 

) NNW 3 27 86 244 198 17 575 

I VAR 0 0 0 0 0 0 0 
0) 

TOTAL HOURS THIS CLASS 4433 

HOURS OF CALM THIS CLASS 44 

PERCENT OF ALL DATA THIS CLASS 26.77

11~ ~ __ - I- - --. - - --.----.----.- - -

L( 

.(



NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

SITE METEOROLOGY - FREOUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

51A1LITY CL65S E --- _ 

ELEVATION 100 M 
----------------------------------------------------------------------------------------

WIND SPEED (MPH) AT 100 M LEVEL 

aL(RECIIN.. TQ7 TL ' 1Q _13 TO .I8 19 TO 24 ABOVE 24 TOTAL_ 

N 3 12 28 45 28 0 116 

NNE 2 4 15 39 16 1 77 

NE - ~ 7 - 23 49 171 101___ 
ENE 1 7 19 40 6 3 76 

4 10 26 15 3 0 58 
ESE 8 16 28 31 14 2 99 

*7 -a 46 19 5 107 

5SE 2 8 25 62 40 1 138 
5 1 12 30 60 36 1 140 
SSW 1 11 28 58 57 4 159 

. 3 1 14 19 75 33 2 146 

WSW 5 6 22 28 29 0 90 

W 1 14 22 27 16 0 80 

WNW 4 10 44 49 27 1 135 

;2 57 87 29 0 169 

o NNW 4 14 3 Sl 21 1 129 

VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 1826 

HOURS OF CALM THIS CLASS 6 
PERCENT OF ALL DATA THIS CLASS 11.03 

- -- -- --- 

. .... .. . . ....
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NORERN STATES POWER COMPANY- MONTICELLO NUCLEAR GENERATING PLANT 
SItTE METEOROLOGY -FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 
STABILTIY CLASS G 

ELEVATION 100 i 

WIND SPEED (MPH) AT 100 M LEVEL 
DIRECTION 1 TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

N 6 8 16 9 0 0 39 

NNE 3 12 is 8 1 0 39 

NE 4 6 11 16 4 0 41 

ENE 6 11 s3 47 
E 8 7 11 11 1 0 38 
ESE 1 12 9 16 2 0 40 

SE 5 9 10 5 9 1 39 

SSE 6 6 12 8 I 1 44 
5 2 6 13 30 12 1 - 64 

SSW 1 14 26 55 21 0 117 
SW 1 9 21 26 25 3 85 

WSW 5 16 29 16 14 0.. 80 
* W a 14 8 16 18 61 

WNW . 15 23 21 9 0 73 

NW 2 7 14 17 I 0 41 

NNW 8 13 21 7 5 0 54 
VAR - 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 904 
HOURS OF CALM THIS CLASS 2 
PERCENT OF ALL DATA THIS CLASS 5.46 

[ Ig- _ _ _ --.---.- _
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 
ALL CLASSES COMBINED 

IELEVATION 100 M 

WIND SPEED IMPH) AT 100 M LEVEL 
DIRECTION I TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 
------------------------------- -------- -------- -------- -------- -------- -------- ----

N 27 101 239 387 257 95 1106 
NNE 25 94 191 259 109 20 698 
N E 28 90 203 =2 68 11 630 

-N 999 24C4 95 736 -- _

E 34 121 242 165 S9 8 429 
ESE 31 121 230 220 101 47 750 
SE 33 120 240 325 160 40 918 
SSE 23 135 285 385 281 54 1163 
S 24 113 244 411 251 46 1089 
SSW 18 148 259 425 318 103 1271 

- -Sw 2S 128 233 3-1 191 40 938 
WSW 29 1 200 0 16 269 .-

W 20 107 191 196 413 24 654 
WNW so 108 301 419 232 93 1183 
NW 22 97 331 709 527 173 1859 

o NNW 29 110 346 695 608 257 2045 
VAR 0 0 0 0 0 0 0 

DATA RECOVERY SUMMARY FOR PERIOD 

TOTAL HOURS 17520 
HOURS OF CALM 201 
HOURS OF BAD DATA 961 
PERCENT DATA RECOVERY 94.51  

PERCENT ACCEPTABLE OBSERVATIONS IN EACH STABILITY CLASS 
---------------------------- ---------------------------------------

CLASS A 2.95.-.------- -

CLASS B 8.64 
CLASS C 6.29 
CLASS 0 43.87 
CLASS E 26.77-- -- - -- -- 
CLASS F 11.03 
CLASS G 5.46 

AVERAGE WIND SPEED FOR EACH WIND CATEGORY 
I------------------------------------------------

I TO 3 MPH 2.5 
4 TO 7 MPH 5.8.  
8 TO 12 MPH 10.1 
13 TO 18 MPH 15.4 
19 TO 24 MPH 20.9 
ABOVE 24 MPH 28.1 

__


