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1.0 INTRODUCTION

This Offsite Dose Calculation Manual (ODCM) provides the information and meth

odologies 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 50.36a, 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 PWR's 

(NUREG-0472, 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 spec
ifications.  

Also included in this manual is information related to the Radiological Environ

mental Monitoring Program (REMP) in the form of Figure 5.2-1 and Table 5.1-1.  
This figure 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.
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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 released from the site to unrestricted areas exceeds the concentra

tions specified in 10CFR20, Appendix B, Table II, Column 2 for radionuclides other 

than dissolved or entrained noble gases. The setpoints will also assure that a 
-4 concentration of 2 x 10 pCi/ml for dissolved or entrained noble gases is not 

exceeded.  

2.1.1 Setpoint Based on Conservative Radionuclide Mix 

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 maintained 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 representative of 

the "mix" of the liquid effluent. Liquid source terms are the 

radioactivity levels of the radionuclides in the effluent from 

Table 2.1-1.  

b. Determine S. (the fraction of the total radioactivity in the 
1 

liquid effluent comprised by radionuclide "i") for each individual 

radionuclide in the liquid effluent.

2-1



A(2.1-1) 

S.= 
1A.  

1 

A. = The radioactivity of radionuclide "i" in the liquid 
I 

effluent from Table 2.1-1.  

2.1.1.2 Determine C (the maximum acceptable total radioactivity concen

tration of all radionuclides in the liquid effluent prior to dilution 

(pCi/ml)).  

F (2.1-2) 

t S.  

.MPC.  
11 

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

from two circulating water pumps 

f = The maximum acceptable discharge flowrate prior 

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

waste pump(1) 

MPC.= The liquid effluent radioactivity concentration 
1 

limit for radionuclide "i" (gCi/cc) from Table 2.1-1 

2.1.1.3 Determine C (the maximum acceptable total radioactivity concen

tration of the radionuclides (minus tritium) in the liquid discharge prior 

to dilution (1A Ci/cc)).  

Cm = Ct- (Ct SH) (2.1-3) 

SH = The fraction of the total radioactivity in the 

liquid effluent comprised of tritium and other radio

nuclides that do not emit gamma or x-ray radiation.
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2.1.1.4 Determine C.R. (the calculated monitor count rate above background 

attributed to the radionuclides (ncps) ).  

C 
C.R. m (2.1-4) 

E 

E = The detection efficiency of the monitor (g Ci/ 

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.
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TABLE 2.1-1 LIQUID SOURCE TERMS

RADIONUCLIDE 

Na-24 
Mn-56 
Co-60 
Cu-64 
Zn-69m 
Np-239 
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) 
(Ai)(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 
2.1E1 
2.39E1

(2) 

MPC (;Ci/ml) 

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 terms were calculated 
by using the USNRC "GALE" Code.

in accordance with NUREG-0016
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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) 

MDF 

where 

Conc. = concentration of radionuclide i at the unrestricted 
I 

area, gCi/ml; 

C = concentration of radionuclide i in the potential batch 

release, gCi/ml; 

R = release rate of the batch, gpm; 

MDF = minimum dilution flow, gpm.
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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.  

Conc.  
S < (2.2-2) 

MPC.  

where 

MCP. = maximum concentration of radionuclide i 

from Reference 2, tCi/ml

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: 

Fk X Ak (2.3-1) k X ADFk 
k 

The value of X is the site specific value for the mixing effect of the MNGP discharge 

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 adjusted upward.  

where 

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

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

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: 

D = Y F A. t C ik F k (2.3-2) 
ki k

2-7
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where:

D 

Cik 

A.  
ir 

Fk 

tk

The dose factor A.  
ie 

equation:

= 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, piCi/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 

gICi/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 

was calculated for an adult for each isotope using the following

A. = 1.14 x 105 (735-/D + 21BF.) DF.  If Y/w if

5 1.14x10 = 

730 =

106 pCi 
1tCi 103 ml 1 yr 

1 87060 hr'

adult water consumption rate, 1/yr;

2-8
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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 

TableA-I of Regulatory Guide 1.109 Rev. 1,(5) pCi/Kg 

per pCi/1; 

DF. = dose conversion factor for radionuclide i for adults 

for particular organ r from Table E-11 of Regulatory 

Guide 1.109 Rev 1, mrem/pCi.  

A table of Air values for an adult at the MNGP are presented in Table 2.3-1. The 

far field dilution factor, D w, 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 < 1.4 mrem total body (2.3-4) 

D < 2.8 mrem any organ (2.3-5)
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For the Calendar year,

D < 2.8 mrem total body (2.3-6) 

D < 5.6 mrem any organ (2.3-7) 

The limits on these four equations are those given in NUREG-0133 but have been 

adjusted to account for the expected annual dose from P-32 and Fe-55. This 

adjustment has been made because these radionuclides will not routinely be 

measured but could result in significant doses due to high bioaccumulation.  

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 sum of the accumulated doses to date for the quarter and the 
projected doses for the remainder of the quarter exceed 25 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 should 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.
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TA8LE. 2.3-1 
VALUES FOR THE MCNTICELLO NUCLEAR GENERATING PLANT 

(MREM/HR PER pC/ML)

NUICL IDlE LIVER
NUCL I

I 
6C 

11NA 
15P 
24CR 
25MN 
25 MN 
26FE 
26FE 
27CC 
27CC 
28NT 
28NI, 
29CU 
30ZN

3 
14 
24 
32 
51 
54 
56 
55 
59 
58 
60 
63 
65 
64 
65

3CZN 69 
358R 83 
358R 84 
358R 85 
37R8 36 
37.8 38 
37RS 39 
38SR 89 
33SR 90 
38SR 91 
38SR 9Z 
39Y 90 
39Y 91M 
39Y 91 
39Y 92 
39Y 93 
4CZR 95 
40ZR 97 
41N8 95 
42:0 99 
437C 99S 
43TC101 
44RU10 3.  
44 RU 105 
44RU106 
47AG110 
52T5125X 
52751277 
527127 
52T71298 
5275129

0.0 CE-0 1 
3.13E 04 
4.27E 02 
4.62E 07 
000E-0 1 

0.OCE-01 
6.91E 02 
1.09F 03 
0.0 CE-01 
0.005-01 
3.27E 04 
1.33E QZ 
o.00-01 
2.32E 04.  
4.94E 01 
0.00E-01 
0.00E-01 
0. a C-01 
000E0 -01 
0.005-01 
0.0CE-01 
2.58E 04 
6.35E 05 
4.75E 02, 
1.80E 02 
6.905-01 
6.52E-03 
1*015 01 
6.06E-02 
1.92E-01 
6.02E-01 
3.32E-02 
4.47E 02 
0. 0 0-0 1 
I.19-0z 
1.21 E-O2 
6.63= OT 
5.52E-01 
9.85E 01.  
2..78E 00.  
Z.60E 17T 
6.565 03 
1.TE 02 
1.11E 04 
3.04E 01

1.47c 00 
6.26E 03 
4.27E 02 
2.875 06 
0.0 0E-01 
4.43E 03 
1.11E 02 
4.77S 02 
2.56E 03 
9.8E 01 
2.82E 02 
2.26E 03 
1.725 01 
1.10E 01 
7.39E 04 
9.46E 01, 
0.00-01 
0.00r-01 
0. C0E-01 
1.01E 05 
2.90E 02 
1.92E 02 
0 .00 -01 
0.005-01 
0.00F-01 
0.00E-01 
0 .00E-01: 
0.005-01 
0.0 0E-01 
0.0 0E-01 
0 . 00 E-01 
1.9 3E-01 
6.715-03 
2.49E oz 
1.54E 02
3.345-OZ 
1.75E-0Z 
0 .00E-01 
0.00E-01 
G.00E-01 

.57E 00 
9.41E 0Z 
2.35E 03 
3.83E 01 
4.16E 03 
1..14E 01

1.475 00 
6.265 03 
4.27E 02 
1.75E 06 
1.31E 00 
8.45E 02 
1.98E 01 
1.11E 02 
9.83E 02 
2.2CE 02 
6.21E .02 
1.10E 03, 
7.87E 00 
5.15E 00 
3.34E 04 
6.585 00 
4.09E 01 
5.30E 01 
2.18E 00 
4.72E 04 
1.54E 02 
1.35E 02 
7.40E 02 
1..56E 05 
1.92E 01 
T.73E 00 
1.35 E-02 
2.53E- 04 
2.705-01 
I .77E-03 
5.31E-03 
1.31E-01 
3.075-03 
1.34E 02 
2.94E 01 
4.25E-01 
1.721-01 
2.86E 00 
2.18E-01 
1.25E 01 
1.53E 00, 
3.48E (12 
8.00E 02 
2.31E 01 
1.76E 03 
7.42E 00

T.80CY THYRTOD KIDNEY

1.47E 00 
6.26E C3 
4.27E 02 
0.*00-01 
7.30E-01 
0.00E-01 

0.00F-01 

0.CCE-01 
0.aCE-01, 
0.00E-01 
0.00E-01 
0.005-01 
0.00E-01 
0.00E-ol 
0.00E-01 
0 .00 -a 1 
0.00E-01 
0.00E-01 
0.a0E-01 
0.00E-01 
0 . 0 0E- 01 
0.005-01 
0.00E-01 
0.0 05-01 
0.005-01 
000E-a ( 
000E-01 
0.005-01 
0 .0 a 0E-01 
0. 00E-o 
0.00 F-01 
0.00E-01 
0.00E-01: 
0 00E-01 
0'. 00 E-0 1 
0.0 05-1 

0.005-01 

0.00 - 01 
0.00E-01 
7.31E 02 
1.68E 03 
T.90E 01 
3.33E 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 
0.00E-01 
00 5-01 

C.O0E-01 
0.00E-01 
O.00E-01 
0.00QE-01 
2.76E 01 
4.94E 04 
6.14E 01 
005-01 
0.00E-01 
0.00E- 01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.0GE-01 
S.0057-01 

0.00T-01 
000E-01 
0 .00E-01 
0 .00 E-01 
000 E-01 
3.03E-01 
1.0 1E-02 
2.46E 02 
3.50E 02 
5.07E-01 
3.13E-01 
2.53C 01 
7.13E 00 
1.90E 02 
5.06E 00 
1.06E 04 
2.67E 04 
4.345 02.  
4.65E 04 
1.23E 02

LUNG

1. 4T 00 
6.26E 03 
4.27E 02 
0.0OE-01 
1.73E 00 
0.00E-01 
0.00E-01 
2.66E 02 
7.16E 02 
0.00E-0a1 
0.005-01 
0.00E-01 
C.OOE-01 
0.00E-01 
0.0GE-01 
0.00E-01 
Sa00 E-01 

a. a C 0-0 1 
0.00E-01 
0*005-01 
0.005-01 
0.00E-01 
0.0 05-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00F-01 
0.00aE-01 
0.00E-01, 
0.0 oE-0 
0.00E-01 
0 . 00E-01 
0.005-01 
0.00E-a 
0.00E-01, 

1 .63E-02 
8. 94-03 
0.005-01 
0.00E-01 
0.0 0-01 
0.00E-01 

0.00 aE--01 0.00 E-1 
0.00E-01 
0.00E-01l 
0.005-01
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GT-LLI 

1.47F 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 
5.29S 03 
4.72E 02 
4.37E 02 
9*34E 02 
4.66E 04 
1.42E 01 
5.89f 01 
4. 16E-04 
1.025-15 
2.00E 04 
4.01E-09 
1.12E-11 
4.14E 03 
1.33E 04 
2.26F 03 
3.571 03 
7.32E 03 
1.92E-02 
5.57E 03 
1.06E 03 
6.10E 03 
6.11E 02 
2.085 03 
1.51E 06 
3.58E 02 
1.97T 01 
5.26E-14 
7.746 02 
3.33F 02 
6.33E 03 
1.055 03 
1.04F 04 
2.20E 04 

3.42E 03 
5.615 04 
2.30E 01



TABLE 2.3-1(Cont.) 
A V4LUES FOP THE MCNTICELLO NUCLPER GENERATING PLANT 

(NREN/HR PER jCI/ML)

NiirlrflE ~CNF LIVER .80GY , THYRIDIJ

52TE131M 
52TE131 
52TE132 
531 130 
531 131 
531 132 
531 133 
53I 134 
531 135 
55CS134 
55CS136.  
55CS137 
55CS 138 
569A139 
5684140 
568A141 
568A142 
57L.A140 
57LA 142 
58 C E141 
58CE143 
58CE144 
59PR143 
59PR144 
6CN0147 
74W 187 
93NP239

1.68E 03 
1.91E 01 
2.44E 03 
3.612 01 
1.99E 02 
9.70E 00, 
6.79E 01 
5.07E 00 
2.12E 01 
2.99E 05 
3.12E 04 
3.83E 05 
2.65E 02 
2.082 00 
4.36E 02 
1.01 00 
4.57E-01 
1.792-01 
9. 18E-03 
1 .34 E-0 1 
2.36 E-02 
6.97E 00 
6 . 60--01 
2.16E-03 
4.51E-01 
2.97E 02 
4.26E-02

3.20F 02 
7.98E 00 
1.58E 03 
1.07E 02 
2.84E 02 
2.60 01 
1.18F 02 
1.38E 01 
5.54E 01 
7.10S 05 
1.23E 05 
5.23E 05 
5.23E 02 
1.48E-03 
5.47E-01 
7.64E-04 
4.702-04 
9.04E-02 
4. 18E-03 
9.04E-02 
1.74E 01 
2.91E 00 
2.65E-01 
8.97E-04 
5.22B-01 
2.48E 02 
4.19E-03

6.83E 02 
6.03r 00 
1.48E 03 
4.21E 01 
1.63E 02 
9.08E 00 
3.601 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 
3.4 1E-02 
2.83E-02 
2. 39E-02 
1.0 4E-03 
1.03E-02 
1 .93E-03 
3.74E-01 
3.27E-,02 
1 *1 0E-04 
3.12E-02 
8*68E 01 
2.31E-03

1.30E 03 
1.57F 01 
1.75E 03 
9.03E 03 
9.32E 04 
9.08E 02 
1.74E 04 
2.39I 02 
3.66E 03 
a . a0 . - 01 
S00E-01 
a . 0.0E- 01 
0. 002-01 
.00 E-01 

0. 00E-01 
0.0 0E-01 
0-.00E-01 
0. a 0 GE- 0 1 
0.001E-01 
0.00E-01 
o0. a E-01 
0.0 02-01 
0.001E-01 
0.001E-a1 
0.00E-01 
0.0 0E-01 
0 . 00-01 
0. 0 0E-01

9.31E 03 
8.37S 01 
1.52E 04 
1.66E 02 
4.38E 02 
4.13E 01 
2.062 02 
2.19E 01 
8.89E 01 
2.302 05 
6.36E 04 
1.73E 05 
3.84E 02 
1.39E-03 
I .86E-01 
7.1 0E-04 
3.97E-04 
0 .00E-01 
0 . 0.0-01 
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.aE-01 
a 0 E-01 

0.0aE-01 
0.00E-01 
a.00 E-01 
0.OOE-01 
0.OOE-01 
0*0aE-01 
0.COE-01 
7.63E 04 
9.41E 03 
5.90E 04 
3.80E 01 
8.41E-04 
3.13E-01 
4.34E-04 
2 .66E-04 
0.0OE-01 
0.OOE-01 
0 .00E-1 1 
0 .0 0E-01 
0. 0E-01 
0.00E-01 
0 00E-01 
a- 0 0E-01 
0.OOE-01 
0.0 0E-01

8.14E 04 
2.70E 00 
7.47E 04 
9.18E 01 
7.50E 01 
4.88E 00 
1.06E 02 
1. 20E- 02 
6.26E 01 
1.24E 04 
1.40E .04 
1.01E 04 
2.23-E-03 
3.69S 00 
8.97E 02 
4.77S-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 
8.13E 04 
9.60E 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 compliance with 

10CFR20. The setpoints will indicate if the dose rate in the unrestricted areas due 

to noble gas radionuclides in the gaseous effluent released from the site exceeds 

500 mrem/year to the whole body or exceeds 3000 mrem/year to the skin. The 

unrestricted area boundary is defined in the MNGP Technical Specifications.  

If more than one source term applies at a release point, calculate the setpoint for 

each source term and use the lowest setpoint obtained.  

3.1.1.1 Setpoint Based on Conservative Mix (Mixed Mode Releases) 

The following method applies to continuous gaseous releases via the Reactor 

Building Vent when determining the high-high alarm setpoint for the Reactor 

Building Noble Gas Monitor which initiates isolation of Reactor Building Vent 

releases.  

a. Determine the "mix" (noble gas radionuclides and composition) 

of the gaseous effluent.  

(1) Determine the gaseous source terms that are repre

sentative of the "mix" of the gaseous effluent. Gase

ous source terms are the radioactivity of the. noble gas 

radionuclides in the effluent from Table 3.1-1.  

(2) Determine S. (the fraction of the total radioactivity in 

the gaseous effluent comprised by noble gas radio

nuclide "i") for each individual noble gas radionuclide 

in the gaseous effluent.
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A. (3.1-1) 
A 1 

A. = The radioactivity of noble gas radio
1 

nuclide "i" in the gaseous effluent from Table 

3.1-1.  

b. Determine Q (the maximum acceptable total release rate of 

all noble gas radionuclides in the gaseous effluent (p Ci/sec) ) 
based upon the whole body exposure limit.  

500 (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 unrestricted area 

33 boundary for all sectors (sec/in3 ) from Ap
pendix A, Table A-3. = 4.08 E-6 sec/m 3 

(SSE, 0.43 miles) 

K. = The total whole body dose factor due 

to gamma emissions from noble gas radio
3 

nuclide "i" (mrem/year/plCi/m3 ) from 

Table 3.1-2.  

C. Determine Qt based upon the skin exposure limit.  

(3.1-3) 
= 3000 

(X/Q) (Li + 1.1 M ) Si 

L. + 1.1 M. = The total skin dose factor due 

to emissions from noble gas radionuclide "i" 

(mrem/year/j LCi/m3 ) from Table 3.1-2.
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11

d. Determine Ct (the maximum acceptable total radioactivity 

concentration of all noble gas radionuclides in the gaseous 

effluent ( pCi/cC) ).  

2.12 E-3 Q 

t F 

NOTE: Use the lower of the Q values obtained in 
t 

Sections 3.1.1.1b and 3.1.1.1c.  

F = The maximum acceptable effluent flow

rate at the point of release (cfm) = 175,000 

cfm (1) 

2.12 E-3 = Unit conversion factor to con

vert i Ci/sec/cfm to # Ci/cc.  

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

background attributed to the noble gas radionuclides (ncps)).  

C 
C.R. E (3.1-5) 

E = The detection efficiency of the monitor 

for noble gas radionuclides (I&Ci/cc/cps) 

from Plant Chemistry Surveillance Pro

cedures.  

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

background (ncps)).  

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 

exceeded due to simultaneous releases from 

several release points.

3-3



3.1.1.2 Setpoint Based on Conservative Mix (Elevated Releases)

The following method applies to gaseous releases via the Stack when determining 

the high-high alarm setpoint for the Stack Gas Monitor for all possible release 

modes.  

These modes are: 

* Continuous release via turbine gland seal 

* Continuous release via the gaseous radwaste holdup system 

* Batch release via the mechanical vacuum pump 

* Batch release via drywell purging 

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

gaseous effluent.  

(1) Determine the gaseous source terms that are repre

sentative of the "mix" of the gaseous effluent. Gase

ous source terms are the radioactivity of the noble 

gases radionuclides in the effluent from Table 3.1-1, 

or a representative analysis of the gaseous effluent.  

(2) Determine Si (the fraction of the total radioactivity in 

the gaseous effluent comprised by noble gas radio

nuclide "i"l) for each individual noble gas radionuclide 

in the gaseous effluent.  

A 
S. =(317 

1 ZA 

A. = The radioactivity of noble gas radio
1 

nuclide "i" in the gaseous effluent from Table 

3.1-1, or a representative analysis of the 

gaseous effluent.
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b. Determine Q (the maximum acceptable total release rate of 

all noble gas radionuclides in the gaseous effluent (JLCi/sec)) 

based upon the whole body exposure limit.  

_500 (3.1-8) -Q= 
ZVi Si 

NOTE: For short term batch releases (equal to or less 

than 500 hrs/year) via the mechanical vacuum pump 

and via drywell purging, substitute v. for V. in Equa

tion 3.1-8.  

V. = The constant for long term releases 
1 

(greater than 500 hrs/year) for noble gas 

radionuclide "i"l accounting for the gamma 

radiation from the elevated finite plume 

(mrem/year/ p Ci/sec) from Table 3.1-2.  

v. = The constant for short term releases 
1 

(equal to or less than 500 hrs/year) for noble 

gas radionuclide "i" accounting for the 

gamma radiation from the elevated finite 

plume (mrem/year/ jLCi/sec) from Table 

3.1-2.  

C. Determine Q based upon the skin exposure limit.  

3000 (3.1-9) 

Z (L i (XsQ) + 1.1 Bi) Si 
1 

NOTE: For short term batch releases (equal to or less 

than 500 hrs/year) via the mechanical vacuum pump 

and via drywell purging, use short term (X/q)s value 

and substitute b. for B. in Equation 3.1-9.  
1 1
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L.(X/Q) + 1.1 B. = The total skin dose con

stant for long term releases (greater than 

500 hrs/year) due to emissions from noble gas 

radionuclide "i"l (mrem/year/ A Ci/sec) from 

Table 3.1-2.  

L. (X/q) + 1.1 b. = The total skin dose con

stant for short term releases (equal to or less 

than 500 hrs/year) due to emissions from 

noble gas radionuclide "i" (mrem/year/ 

JLCi/sec) from Table 3.1-2.  

d. Determine C (the maximum acceptable total radioactivity t 
concentration of all noble gas radionuclides in the gaseous 

effluent (IoCi/cc) .  

2.12 E-3 (3.1.-10) 
C0= t F 

NOTE: Use the lower of the Q values obtained in t 
Sections 3.1.1.2b. and 3.1.1.2c.  

F = The maximum acceptable effluent flow

rate at the point of release (cfm) = 5000 

cfm 

2.12 E-3 = Unit conversion factor to con

vert g Ci/sec/cfm to 1 Ci/cc.  

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

background attributed to the noble gas radionuclides (ncps)).  

C.R. = t 
E 

E = The detection efficiency of the monitor 

for the source term noble gas radionuclides 

(jsCi/cc/cps) from Plant Chemistry Surveil

lance procedures.
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f. Determine HHSP (the monitor high-high alarm setpoint above 

background (ncps)).  

HHSP = 0.50 CR (3.1-12) 

0.50 = Fraction of the total radioactivity 

from the site via the monitored release point 

to ensure that the site boundary limit is not 

exceeded due to simultaneous releases from 

several release points.  

3.1.2 Accident Monitors 

The gross radioactivity in noble gases removed from the main condensor by means 

of steam jet air ejectors as measured prior to entering 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 total body accident dose to an individual at the unrestricted area 

(exclusion area) boundary due to noble gas radionuclides in the gaseous 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 inadvertently discharged directly to the environment without treatment.  

Offgas flow is automatically terminated when this setpoint is reached.  

3.1.2.1 Determine Ct (the maximum acceptable total radioactivity concen

tration of all noble gas radionuclides in the gaseous effluent (ILCi/cc)) 

2.12 E-3 Q(3.1-17) 
Ctf 

Qt= The maximum acceptable total release rate of 

all noble gas radionuclides in the gaseous effluent 

(ACi/sec) Q = 3.25 E7 pCi/sec 

f = The maximum acceptable effluent flowrate at the 

point of release (cfm) = 85.5 cfm
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3.1.2.2 Determine C.R. (the calculated monitor reading above background 

attributed to the noble gas radionuclides (mR/hr)).  

C 
C.R. - t (3.1-18) 

E - The detection efficiency of the monitor 

for noble gas radionuclides represented in 

main condensor offgas (g Ci/cc/mR/hr) from 

Plant Chemistry Surveillance procedures.  

3.1.2.3 The monitor high-high alarm setpoint above background (mR/hr) should 

be set at or below the C.R. value.
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TABLE 3.1-1 GASEOUS SOURCE TERMS (3)

RADIONUCLIDE 

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Kr-90 
Xe-131m 
Xe-13 3m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
Xe-139 
Ar-41 
Total

REACTOR BLDG 
VENT (Aj) (Ci/Yr) 

.7.lEl 

1. 33E2 
2.33E2 

3.26E2 
6.96E2 
7.09E2 

1.41E3 

3.58E3

GLAND SEAL 
(Ai)(Ci/Yr) 

2.3E1 
4.1El 

1.4E2 
1.4E2 
6.OE2 

2.OEO 
5.6E1 
1. 7E1 
1.5E2 
7.3E2 

5.6E2 

2.46E3

MECH. VAC. PUMP 

(Ai) (Ci/Yr) 

2. 3E3 

3. 5E2 

2. 65E3

GASEOUS RADWASTE 
(Ai) (Ci/Yr) 

1.3E2 

4.5El 
2.7E1 
8.9E3 

9.10E3

DRYWELL VENTING 
(Al) (Ci/Yr) 

3. OEO 

3.OEO 
3.OEO 

6.6E1 
4.6E1 
3.4E1 

7.OE0 

2.5E1 
1.62E2

"-" Indicates that the release is less than 1 Ci/yr.



TABLE 3.1-2 DOSE FACTORS AND CONSTANTS

RADIONUCLIDE 

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

RADIONUCLIDE 

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

TOTAL WHOLE BODY 
DOSE FACTOR 

(K1 ) (mrem/yrluCilm ) 

7.56E-2 
1.17E3 
1.61E1 

5.92E3 
1. 47E4 
1.66E4 

9.15E1 
2.51E2 

2.94E2 
3.12E3 
1.81E3 
1.42E3 
8. 83E3 
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 
3.79E-5 
2.87E-5 
2.99E-5 
3.82E-4 
2. 57E-4 
1. 14E-4 
1. 13E-3 
1.57E-3

TOTAL SKIN DOSE FACTOR 
(Li+1.1M 

(mrem/yr/uCi/m ) 

2. 12E1 
2.81E3 
1.36E3 
1.65E4 
1.91E4 
2.91E4 
6.48E2 
1.35E3 
6.94E2 
4.41E3 
3.97E3 
1.39E4 
1. 43E4 
1.29E4 

TOTAL SKIN DOSE 
CONSTANT FOR LONG 
TERM RELEASES 
(Li(Y/q)s +1.1Bi)* 
(miem/yr/uCi/sec)

4. 15E-7 
3.90E-4 
1. 52E-4 
2. 13E-3 
3. OOE-3 
2.9 7E-3 
1. 1OE-4 
1. 55E-4 
7.88E-5 
6. 36E-4 
5. 77E-4 
1. 5 2E-3 
2. 1OE-3 
2. 28E-3

TOTAL BODY 
DOSE CONSTANT FOR 
LONG TERM RELEASES 

(Vj) (mrem/yr/uCi/sec) 

2. 61E-9 
1.39E-4 
2.10E-6 
6.33E-4 
1. 66E-3 
1.12E-3 
3.31E-5 
2.51E-5 
2.61E-5 
3.34E-4 
2. 24E-4 
9.99E-5 
9.90E-4 
1.20E-3 

TOTAL SKIN DOSE 
CONSTANT FOR SHORT 
TERM RELEASES 
(Li (X/q)5 + 1.1 bi)* 
(mrem/yr/uCi/sec)

4. 75E-7 
7.07E-4 
4. 14E-4 
4. 18E-3 
3. 86E-3 
5. 20E-3 
2. 11E-4 
3.56E-4 
1. 45E-4 
8. 54E-4 
9. 94E-4 
3. 92E-3 
3. 13E-3 
3. 10E-3

* (X/q)s, Bi, and bi values obtained from other tables in the ODCM.
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Gaseous Effluent Dose Rate - Compliance with 10 CFR 20

Dose rates resulting from the release of noble gases, and radioiodines and par

ticulates 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. ( The 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 compliance with 10 CFR 50, Appendix I.  

3.2.2 Radioiodine 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 s is v Q iv < 1500 mrem/yr (3.2-1)
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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); 

3 - mrem/yr per ACi/m 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, liCi/sec; 

Q iv = the release rate of radionuclide i in gaseous 

effluent from all vent releases, ACi/sec; 

W = the calculated annual average dispersion parameter 

for estimating the dose to an individual at the controlling 

location due to all vent releases: 

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

in the food pathway; 

-2 
W v= meters- for the food and ground plane 

pathways; 

Ws = 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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s sec/m for the inhalation pathway and for tritium 

in the food pathway; 

2 Ws= meters for the food and ground plane 

pathways; 

Radioiodines 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 milk animal location using all releases. Inhalation, 
ground plane exposure and milk consumption will be assumed to exist at this 
location. Selection of the actual receptor and dispersion parameters is discussed in 
section 3.2.3. If no milk animals are shown to exist within five miles of the site, 
then compliance will be shown at the critical boundary location. Only inhalation 
and ground plane exposure will be assumed to exist if the site boundary is used.  
Equation 3.2.2 will be used to show compliance with 10 CFR 20 for all radioiodine 
and particulate releases.  

i 1 (X Qv) v + s is iG ) iv s is 

PiM [(D/Qv) Qiv + (D/Qs) Q] i < 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 
G -*2 i for the ground plane pathway, m mrem/yr per ACi/sec
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P. = infant critical organ dose parameter for radionuclide 
M 2 

i for either the cow milk or goat milk pathway, m 

mrem/yr per pjCi/sec; 

X/Q annual average relative concentration for long-term 

release from the reactor building vent at the critical 

location, sec/rn3 (Appendix A, Table A-3); 

(XI/Q) sannual average relative concentration for long-term 

releases from the off-gas stack at the critical 
3 location, sec/m (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 

I/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, I/m 2 

(Appendix A, Table A-6) 

Q - the release rate of radionuclide i from the reactor 

building vent for the week of interest, jiCi/sec; 

Qis = the release rate of radionuclide i from the off-gas 
stack for the week of interest, gCi/sec.  

The values of Pi are given in Table 3.2-1. For the food pathway (milk) the Pi value 
3 for tritium is in terms of mrem/yr per gCi/m . 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 (Q iv and Qis) 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 + 
cv cs + Ddw (3.2-3) 

where 

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

D cv = previous week's dose rate from reactor building continuous 

releases, mrem/yr; 

Des = 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 milk animal. The critical milk animal will be 

selected following the annual milk animal census and will be the milk animal which 

can be assigned the highest D/Q as obtained from Appendix A, Table A-5 of this 

document.
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TABLE 3.2-1

P. VALUES FOR AN INFANT FOR THE MNGP 
1

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) 
Mn-54 1.00(6) 1.09(9) 3.89(7) 4.68(6) 
Fe-59 1.02(6) 3.92(8) 3.93(8) 5.11(6) 
Co-58 7.77(5) 5.29(8) 6.06(7) 7.28(6) 
Co-60 4.51(6) 4.40(9) 2.10(8) 2.52(7) 
Zn-65 6.47(5) 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 2.03(6) 3.16(4) 1.27(10) 2.66(10) 
Sr-90 4.09(7) 1.21(11) 2.55(11) 
Y-91 2.45(6) 1.52(6) 5.26(6) 6.32(5) 
Zr-95 1.75(6) 3.48(8) 8.28(5) 9.95(4) 
Nb-95 4.79(5) 1.95(8) 2.06(8) 2.48(7) 
Ru-103 5.52(5) 1.55(8) 1.05(5) 1.27(4) 
Ru-106 1.16(7) 2.99(8) 1.44(6) 1.73(5) 
Ag-110m 3.67(6) 3.14(9) 1.46(10) 1.75(9) 
Cd-I15m -
Sn-123 
Sn-126 
Sb-124 
Sb-125 
Te-127m 1.31(6) 1.18(5) 1.04(9) 1.24(8) 
Te-129m 1.68(6) 2.86(7) 1.40(9) 1.68(8) 
Cs-134 7.03(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 1.60(6) 2.94(7) 2.41(8) 2.89(7) 
Ce-141 5.17(5) 1.98(7) 1.37(7) 1.65(6) 
Ce-144 9.84(6) 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 3.3.4.  

For gamma radiation: 

3.17 x 10-8 M i(XQ) Qiv v iv Biis + bigis 

< 5 mrad for any calendar quarter 

< 10 mrad for any calendar year (3.3-1)

For beta radiation:

3.17 x 10 8
Ni (X/Q)V Qiv (X/q) qiv + (X/Q)sQis + ( sq)sqis 

SII

< 10 mrad for any calendar quarter 

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

where:

M.  
I 

N.  
I

= The air dose factor due to gamma emissions for each 
3 

identified noble gas radionuclide i, mrad/yr per pCi/m ; 

= the air dose factor due to beta emissions for each 
3 identified noble gas radionuclide i, mrad/yr per pCi/m ;
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the annual average relative concentration for areas 

at or beyond the site boundary for long-term reactor 3 

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

(Appendix A, Table A-3); 

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

site boundary for short-term reactor vent releases 
3 

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

(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)5 s the relative concentration for areas at or beyond the 

site boundary for short-term off-gas stack releases 
3 

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

(Appendix A, Table A-9); 

q. 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; 

q- 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; 

-i the total release of noble gas radionuclide i in 

gaseous releases for long-term off-gas stack releases 

(greater than 500 hrs/year), iCi; 

Q. - the total release of noble gas radionuclide i in 
IV 

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; 

bi = the constant for short-term releases (equal to or less 

than 500 hrs/yr) for each identified noble gas radionuclide 

i accounting fro the gamma radiation from the elevated 

finite plume, mrad/yr per ACi/sec; 

3.17 x 10 = 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, Qiv, 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 eqch 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, A1O, and 

Al l. 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 

calculate values of vi presented in Section 3.1. Values of vi were calculated by 

multiplying Vi by the ration of bi to Bi
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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 radioiodines 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

-8 3.17 x 10 Rijak Ws is s is WvQiv wvqiv 

< 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), gCi; 

Qiv release of radionuclide i for long-term reactor building 

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

releases (equal to or less than 500 hrslyr),pCi; 

qi 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 vthe 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 (X/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 = the dose factor for each identified radionuclide i, 
ijak 2 

pathway j, age group a, and organ k, m mrem/yr per 
3 

Ci/sec or merem/yr perpCi/m 

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

Values of R ijak have been calculated using the methodology given in NUREG-0133
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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 utilizing 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 
3 

in the same manner as in Section 3.2. The W values are in terms of X/Q (sec/m3 

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. No adjustment to the above 

limits is required for C-14 since the individual doses due to this nuclide are 

expected to be less than 0.01 mrem/yr.  

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 form 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 compiance with 40 CFR 190 will be 

submitted.  

3.3.2.3 Projection of Doses 

Doses resulting from the release of gaseous effluents will be projected monthly.  

The doses calculated for the present month will be used as the projected doses 

unless information exists indicating that actual releases could differ significantly in 

the next month. In this case the source term should be adjusted to relfect this 

information and the justification for the adjustment noted. If the sum of the 

accumulated doses to date for the quarter and the projected doses for the 

remainder of the quarter exceed 25 percent of the annual limtis in Equations 3.3-1, 

3.3-2 or 3.3-3, additional components of the off-gas treatment system will be 

operated to reduce releases.
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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 

reevaluated 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 perfomred with 

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 exst 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

3.3.3



REFERENCES FOR SECTION 3

(1) "NSP - Monticello Nuclear Generating Plant," Appendix I Analysis 
Supplement No. 1 - Docket No. 50-263, Table 2.1-4.  

(2) "NSP - Monticello Nuclear Generating Plant," Appendix I Analysis 
Supplement No. I - Docket No. 50-263, Figure 2.1-5.  

(3) "NSP - Monticello Nuclear Generating Plant," Appendix I Analysis 
Supplement No. I - Docket No. 50-263, Table 3.1-3.  

(4) U.S. Nuclear Regulatory Commission, "Preparation of Radiological Effluent 
Technical Specifications for Nuclear Power Plants," NUREG-0133, 1978.

3-25



0

Radionucli de

Total Body 
Dose Factor 

K C ) (mrem/yr per p1 il/m)

Skin Dose Factor 
L 

(mrem/yr pir Ci)m 3)

Gamma Air 
Dose Facto 

M 
p (mrad/vr per

Beta Air 
r Dose Factor 

N 
pCi/m 3 ) (mrad/yr per pCi/mr)

7.56E- 02k* 

1 .17E+03 

1 .61E+01 

5. 92E+03 

1 .47E+04 

1 . 66E+04 

1.55E+04 

9.15E+01 

2. 51 E+02 

2. 94E+02 

3.12E+03 

1 .81E+03 

1 .42E+03 

8.83E+03 

8.84E+03

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 

7.11E+02 

1 .86E+03 

1 .22E+04 

4.1 3E+03 

2.69E+03

1 .93E+01 

1 .23E+03 

1 .72E+01 

6.17E+03 

1 .52E+04 

1 .73E+04 

1 .63E+04 

1 .56E+02 

3.27E+02 

3.53E+02 

3.36E+03 

1 .92E+03 

1 .51E+03 

9.21E+03 

9.30E+03

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 

3.28E+03

*The listed dose 
**7.56E-02 = 7.56

factors are 
X 10 2.

for radionuclides that may be detected in gaseous effluents.

TABLE 3.3-1 

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS*

0

(,3 

0M)

Kr-83m 

Kr-85m 

Kr-85 

Kr-87 

Kr-88.  

Kr-89 

Kr-90 

Xe-1 31m 

Xe-133m 

Xe-133 

Xe-i 35m 

Xe-i 35 

Xe-137 

Xe-1 38 

Ar-41



0,
TABLE 3.3-2

DOSE PARAMETERS FOR FINITE ELEVATED PLUMES

Noble Gas 
Radionuclide

Kr 

Kr 

Kr 

Kr 

Kr 

Kr 

Xe 

Xe 

Xe 

Xe 

Xe 

Xe 

Xe 

Xe 

Ar

- 83m 

- 85m 

- 85 

- 87 

- 88 

- 89 

- 131m 

- 133m 

- 133 

- 135m 

- 135 

- 137 

- 138 

- 139 

- 41

Total Body Vij 
(mrem/yr per pCi/sec)

2.61E-9 

1.39E-4 

2.10E-6 

6.33E-4 

1.66E-3 

1.12E-3 

3.31E-5 

2.51E-5 

2.61E-5 

3.34E-4 

2.24E-4 

9.99E-5 

9.90E-4 

5.79 E-5 

1.20E-3

Gamma Air Bi 
(mrad/yr hr jiCi/sec)

3.77E-7 

2.07E-4 

3. 18E-6 

9.52E-4 

2.49E-3 

1.68E-3 

5.21E-5 

4.09 E-5 

4.08E-5 

5.06E-4 

3.37E-4 

1.51E-4 

1.49E-3 

8.69E-5 

1.80E-3

Total Body vi 
(mrem/yr per pCi/sec)

2.99E-9 

1.59E-4 

2.40E-6 

7.25E-4 

1.90E-3 

1.28E-3 

3.79 E-5 

2.87E-5 

2.99E-5 

3.82E-4 

2.5 7E-41 

1.14E-4 

1.13E-3 

6.63E-5 

1.38E-3

Gamma Air bi 
(mrad/yr per pCi/sec)

4.32E-7 

2.37E-4 

3.64E-6 

1.09E-3 

2.85E-3 

1 .92E-3 

5.9,7E-5 

4.68E-5 

4.67E-5 

5. 79 E-4 

3.86E-4 

1.73E-4 

1.70E-3 

9.95E-5 

2.07E-3

* All values are for the critical boundary location 0.51 mi 

** Values are annual average

from the stack in the SSE sector

*** Values are for 144 hours per year purge



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

PATHWAY = GROUND 
AGE GROUP FUALS ALL AGES 
NUCLIUE T.0iDY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

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

CR 51 I 4.66F 06 ; 4.66E 06 ; 4.66E 06 ; 4.66E 06 ; 4.66E 06 ; 4.66E 06 ; 4.66E 06 ; 5.51E 06 
--- -- -- ------------- --- ------- ---- ------------ 4------------------ -- --- -- -- -- -- -- ---- -------- -- -- -- ---

MN 54 ; 1.34E 09 ; 1.34E 09 1 I.34E 09 ; 1.34E 09 ; 1.34E 09 ; 1.34E 09 :1.34E 09 1.57E 09 
------------------ 4--------- ------ 4--------------- 4-------------------------4-------------4------------- 4-----------

FE 59 ; 2.T5E 08 2 2.75E 0 ; 2..5E5 08 ; 2.755 08 ; 2.75E 08 ; 2.75F 08 ; 2.75W 08 3.23E 08 ; 
7----4 ------------ 4---------- 4------------4------------- 4------ ---------- -------- 4 -------------.------------- 4 

CU 58 3.79E 08 ; 3.79E 08 1 3.79E 08 ; 3.79E 08 ; 3.79F 08 ; 3.79E 08 ; 3.79F 08 ; 4.44E 08 : 
------- 4----------------- ------------ 4- --------------- 4------ ---------- 4--------------4---------- ---------------- 4 

CO 60 ; 2.15E 10 ; 2.15F 10 ; 2.15E 10 ; 2.15E 10 ; 2.15E 10 ; 2.15E 10 ; 2.15F 10 ; 2.52E 10 ; 

ZN 65 1 7.49E 08 ; 7.49E 08 7 7.49E 08 7 T.49E 08 ; T.49E 08 ; 7.49E 08 ; 7.49F 08 ; 8.61E 08 
----- 4---------4------------------ ------ 4---- ----------- ------ ---------- -------- ---------- 4 

SR 89 2 2.23E 04 ; 2.23E 04 ; 2.23E 04 ; 2.23E 04 ; 2.23E 04 ; 2.23E 04 ; 2.23F 04 ; 2.58E 04 
------------------- 4 *4---------------------4---------- ------ 4----- ---------- 4-------------4------------- 4 

IR 95 ; 2.49E 08 ; 2.49E 08 2.49E 08 ; 2.49E 08 ; 2.49E 08 ; 2.49E 08 ; 2.49F 08 ; 2.89E 081 
CA)- -- -- -- ---- 4--- -- -- -- --- 4 -- -- -- -- --- ---- --- -- ---------- -- -- ----- ------------ -- -- -- -- 4--- -- -- - ---- --- 4 -- -- -- -- ---

I 131 ; 1.72E 07 ; 1.72E. 07 ; 1.72F 07 ; 1.72E 07 ; 1.72E 0T ; 1.72E 07 ; 1.72E 07 ; 2.09E 01 ; 
------- --------------- 4----------+---------------4-----------+---4------------4-------------4-------------4-----------4 

I 133 : 2.47E 06 I 2.47E 06 ; 2.47E 06 ; 2.47E 06 2.47E 06 ; 2.47E 06 ; 2.47F 06 3 3.00E 06 ; 
------------------ 4---------------4---------------4------------- 4--------------------------4-------------4------------- 4 

CS134 3 6.82E 09 ; 6.82E 09 ; 6.82E 09 I 6.82E 09 ; 6.82E 09 ; 6.82E 09 ; 6.82F 09 7 T.96E 09 ; 
------ -- +------------------------------------------4-----------+---------4---------------------4 

CS136 I 1.49E 08 ; 1.49E 09 ; 1.49F 08 1.49E 08 : 1.49F 08 ; 1.49E 08 ; 1.49F. 08 ; 1.69E 08 ; 
----------.------ 4-------------- 4------------- -4------------- -4------------------------------ ----------- ---------- ------------ 4 

CS137 ; 1.03E 10 ; 1.03E 10 : 1.03F 10 3 1.03E 10 ; 1.03F 10 3 1.03E 10 ; 1.03F 10 3 1.20E 10 3 
----- t-------------------4------ -------------------- ----- 4---------------- 4------------4-------------4------------- 4 

BA140 ; 2.05E 07 ; 2.05E 07 : 2.05E 07 ; 2.05E. 07 3 2.05E 07 3 2.051E 07 ; 2.05F 07 ; 2.34E 07 I 
--- - ------------ 4------ - ------ -- -- -- -- -- --- 4 -- -- -- -- -- - ------------ 4- -- -- -- ------- -4-- -- -- -- -- 4 -- -- -- --- --- 4 

0F14 1 1.36W? 07 1.36E, 07 ; 1.36E 07 ; 1.36E 07 3 1.36F 07 . 1.36E 07 ; 1.36F 07 3,1.53E 07 ; 
----- 4----------4------------4---- ----------- 4-------------- ----------- ------- 4--- ----------- 4------------- 4------------

SR VALUES IN UNITS OF MPEM/YR PFR CI/M FOR INHALATION AND IRITIUM9 AND IN UNITS OF 
M -MREM/YR PER Cl/SEC FOR ALL OTHERS



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

PATHWAY = VEGOT 
AGE GROUP FQUALS ADULT 
NUCLIDF T.B(DY GI-TRAFT BONE LIVER KIDNEY THYROID LUNG S<IN 

-4------------I------------ 4-------------------------4-------------4-------------4-------------4------------- 4 

H. 3 ; 2.28F 03 ; 2.28E 0.3 ; O.OOE-01 ; 2.28E 03 2.28F 03 2.286F 03 ; 2.28F 03 ; 2.28E 03 ; 

CH 51 : 4.60F 04 ; 1.16E 07 ;.0.OOF-01 ; 0.OIE-01 ; 1.01E 04 ; 2.75E 04 ; 6.10E 04 ; 0.00E-01 ; 
--- +---------4 -------- 4----- ---------------- +-------------4------------------------------- ----------

MN 54 ; 5.83E 07 ; 9.36E 08 ; 0.OOE-01 I 3.05E 09 ; 9.09E 01 ; 0.OOE-01 : 0.00W-fl! I0.OOE-01 ; 
-------------------- +------------------------+------------------------4---------------4------------ 4 

F E 5 9 ;1. 12E 08,; 9.15E 00 ; 1.24E 08 ;2.93E 08 ; .OOE-01 ; 0.OOE-0i 8.17F 07 0.00E-0I 

CO 58 6.71F 07 ; 6.07E 08 0.00E-01 ; 2.99E 07 ; 0.OOE-01 ; 0.00E-01 ; 0.00F-01 ; 0.O0E-01 ; 
--------------- ------------------- ----------------------------------------------------------- ----

CO 60 3 3.67E 08 .3.12E 09 ; 0.OOE-01 ; 1.66E 08 ; 0.OOE-01 ; 0.OOE-01 ; 0.00F-01 ; 0.00E-01' 
------------ 4--------------- 4.----------------I------ ---------- 4.--------------------- ----------4----- ----------4---------4 

iN 65 : 5.1E 08 ; 8.04E 08 ; 4.01E 08 1.28E 09 ; 8.54E 08 ; 0.OOE-01 0.00E-01 ; 0.00E-0I I 
---- 4---------*-----------4-1--------------- -- ---------- --- -- -- -- ------- ---- --- 4 -- -- -- -- --- 4------ -- --- 4 -- -- -- -- --- 4 

SR 89 ; 2.87E 08 ; 1.60E 09 : 1.90E 10 ; 0.OOE-01 ; 0.00E-01 0.0OE-01 ; 0.OOF-01 ; 0.00E-01 
----- -- -- --- 4---------4---------4 -------------- 4---------- - -- ---- -- -- - -- -- -- -- -- --- - - -- -- - - -----------

SR 90 I 1.64F 11 ; 1.93E 10 ; 6.70E 11 ; 0.OOE-01 I 0.OOE-01 ; 0.00E-01 0.00E-01 ; 0.000E-01 
---------.-------- I--------------------I--- ---------- --- 4----------------------------------4------ ---------- 4 

ZR 95 ; 2.51E 05 .1.17E 09 ; 1.16E 06 ; 3.1IE 05 ; 5.82E 05 ; 0.00E-.01 ; 0.OOE-01 ; 0.00E-01 
- - -----------------*---------------- -.4- -- -- -- -- ----- -- -- ------------ 4- -- -- -- ------ 4-- ---- --- 4 

I 131 ; 6.61E 07 ; 3.04E 07 8.07E 01 ; 1.15E 08 ; 1.98E 08 ; 3.78E 10 ; 0.OOE-01 ; 0.00E-01 ; 
-4---------4----- ---------- 4------------ 4------------4-------------4------------- 4------------- 4------------- 4 

I 133 1 1.12F 06 ; 3.30E 06 ; 2.11E 06 ; 3.67E 06 6.40E 06 ; 5.39E 08 ; 0.0-01 ; 0.OOE-01 ; 
*------------4----- ---------- ---------- --------------------- ---- ----------4----- ---------- 41------------------

C5134 ; 8.83E 09 ; 1.89E 08 ; 4.54E 09 1 1.08E 10 ; 3.49E 09 ; 0.00E-01 ; 1.16E 09 ; 0.00E-01 ; 
--------- -- -- --- --- -- -- ------ 4 -- ------ -- --- -- -- ------ 4 -- -- -- -- --- 4- -- -- -- ---------- -- --- 4 

C5136 I 1.19 E 08 ; 1.88E 07 ; 4.19E 07 ; 1.66E 08 ; 9.21E 07 3 0.OOE-01 1.26F 07 0.00E-01 ; 

CS137 ; 5.94E 09 : 1.76E.08 ; 6.63F 09 ; 9.07E 09 ; 3.08F 09 ; 0.O0E-01 ; 1.02F 09 ; 0.00E 01 ; 
+----------------------------4--------------------- ---------- 4 ---------- 4-----------4 

8A140 ; 8.40F 06 ; 2.64E 08 ; 1.28E 08 ; I.61E 05 : 5.47E 04 ; 0.OOE-01 ; 9.22E 04 3 0.00E-01 ; 
- ------------------------------ 4---------------------------------------------- ---------- 4-----------4 

CE141 1.48E 04 ; 4.99E 08 ; 1.93F 05 ; 1.31E 05 ; 6.0TE 04 ; 0.OOE-01 ; 0.00E-01 ; 0.OOE-01 ; 
-4---------------4---- -----------4---- ----------.4---- ----------4---- ---------- 4--- ---------- 4---------------------

*R VILIJES IN UNITS OF MREM/YR PER CI/M FOR TNHALATION AND TRITIUM, AND TN UNITS OF 
M -PRE/YR PER CT/SEC FOR ALL OTHERS



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

PATH 4AY = VEGET 
AGE GROUP EQUALS TEEN 
NUCI.IfJE F.TIOY GT-TRACT PONE LIVER KIDNEY THYROTO LUNG SK.N 

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

3 ;2.61E 03; 2.61E 03 ; 0.00E-01 2.61E 03 * 2.61E 03 ; 2.61E 03 2.61E 03 ; 2.61E 03.; 
----------------- ---------- ----------------- *---------------- 4---- ----- 4------------ 4------------------

C P .9i.1 6.11E 04 ; 1.03E 07 O.OOF-01 ; 0.00E-01 1.34E 04 ; 3.39E 04 8.72F 04 ;.UOE-ol 
------------------------------- ---------- 4------------- ----------- ------ ---------- ---------- ---- ---- -------- 4 

MN 94 ; 0.791: 07 ; 9.09E 08 ; 0.00E-01 4.43E 08 ; 1.3ZE 08 ; 0.OOE-0 ; 0.00F-O1 ;.OOE-O11 
-4-----------------t--------.----------------------------------- ----------- ---------- ----------- ------ 4 

;E 50.0 1.6000 97 00 1.0E 0 4.14E 08 ; 1.30E-0I 3l.3900 ; 1.30E 08 ; 0.OOE-01 ; 

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

co 58 ;979f (1) 5.85E 08 ; 0.00E-01 ; 4.25E 01 ; 1.OOE-08 ; 0.0OE-01 I 0.00E-01 0.00E-0.1 

CC 60 5.5E 08 3.22E 09 ; 1.OOE- 01 2.4E 08 ; 0.OOE-01 I 0.00E-01 .; 0.OF-01-01 

O 65 ; '3.68F 07 7 .85E 08 ; 5.36E 00 ; 1.86E 09 .; 1.19E0 ; 0.00E-01 ; 0.00E-01 ; 0.OE-01 
--------------------- ---------- ---------- ------------------------------------- t--- ------- 4-------------------

SR 09 ; 4.36E5 08 ; 1.81E5 09 ; .1.52E5 10 ; 0.OOE-01 ; 0.0015-01 0.0015-01 0 0.01510 1 0 0.00 E-.01.  

SR 90 2.05F11 i 2.33E5 10 ; 8.32E5 1.1 ; 0.OOE-01 ;0.0015-01 ;0.00E5701 0. 00OF-0.1 ; 0.0015-01 

ZR ')5 ;3.63F 05, ; .235 09 ;1.69E 06 ;5.35E 05 ; 7.86E5 05 1 .OOE-0I1 ; 0.0015-01 1 0.0E-01 
--------------------- ------------------------ --------------- ----- -*----- ---------- 4---------------- ----------- 4, 

.1 131 ;5.77F 07 2.13C5 07 ;7.68E5 017 1.017E 091 1.85E5 08 3.14E5 10 : .00F-O1 ; .0015-01 
-- ------------------------------- 4------- ------------------------------------------------------ ---------- ----------

1 133 1.01F. 06 ; 251-E 06 ;1.96E 06 ;3.3215 06 ;5.835 06 ; 4064E 08 0* 0.001-01 ; 0.0015-0.1 

CS134 7 .54E5 09 ; 2.02E5 08.; 6.90E 09 1 1.62E .10 ; 5.16E5 09 ; 0.0015-01 1.9131F0 W 0.0015-01 

CSV16 ;1.13r- 08 ; .3515 07 ;4.28E5 07 ; t.60E 08 9.16 ' 01 1 .0015-01 :1.44E5 07 0.01-01 ; 

C5II37 4.90E5 09 ; .0015 08 ;1.06E5 10 1*14115 10 14.78E5 09, 1 .OOE-0l ; 1.86E 09 ; .0015-01 

11A t 40 1 9.8F 06 ;2.12E5 08 ; 1.38E Of) ; 1.69E5 05 N; 5.72E5 04 1; 0.0015-01 1.14E 05 1 0.00E-01 
--------------------- 4------------I------------4-------------4-------------4-------------4------------- 4 

C L.141 ;2.1215 04 15.29E5 OR I2.77E5 05 1.85E5 05 18.70E 04 1 .OOE-01 ; 0.0015-01 1 .0015-01 
-I----------------------4----- ---------- 4---------- ---------- ----------4---- ---------- 4----------------------4 

*11 VI~LU[S IN UNITS (IF MRE,4/Yll PER CI /M FOR INHALATION AND TRITIUM, AND IN, UNITS (IF 
M -Mf%'E,!1YR PFR CT/SFC FOR4 iLL OTI-FAS



TAPLE 3.3-6. R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT*

PATHIWAY = VFGET 
AGE GROUIIP EQUALS ILD 
NUCLITFE T.O0DY GI-TRACT nONE LIVER KIDNEY THYROID LUNG SKIN 

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

.3 4.04E 03 ; 4.04E 03 ; 0.00E-01 ; 4.04E 03 ; 4.04E 03 ; 4.04E. 03 ; 4.04F 03 ; 4.04E 03 ; 
-------- *-------------------------------4---------- ---------------------- 4-------------4------------- 4-------------

CI 51 1.1(E 05 ; 6.15E 06 0.001E-01 0.001E-01 ; 1.76E 04 ; 6.44E. 04 ; 1.18F 05 ; 0.00E-01 ; 
-------------------- 4----------4---- ----------4---- ----------4---- ----------4---- ----------4---- ----------4------ ---------4----

MN 54 ; 1.73E 00 ; 5.44E 08 0.00E-01 ; 6.49E 09 1 1.02E 08 ; 0.00E-01 ; 0.00F-01 ; 0.00E-01 ; 
-------- 4--------4------4---------------------4------ ---------- 4-------------4---------- -----------------

FE 59 3.17E 08 ; 6.62E 08 ; 3.93E 08 ; 6.36E 08 0.001E-01 ; 0.00E-01 ; 1.84E 08 ; 0.00E-01 ; 
------------------------------------------- 4--------------------4----------- 4 

CO 50 1.92E 08 ; 3.66E 08 ; 0.00E-01 ; 6.27E 07 : 0.001-01 3 0.00E-01 3 0.003-01 ; 0.00E-01 
------------------------------------------------74---------- ---------- ---------- ------------ 4---------- ----------- ----------- 4 

CO 60 1.113E 09 ; 2.09E 09 3 0.00E-01 3 3.76E 08 0.00E-01 0.001E-01 3 0.001-01 ; 0.00E-01 ; 
--------- 4---------4----- ---------- 4------------ 4------------4------------4-------------4-------------4------------- 4 

IN 65 ; 1.10E 09 ; 4.81E 08 ; l.03E 09 ; 2.14E 09 3 1.73E 09 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 3 
---------- -- 4---------------------------- ----- 4---------------+----------+----------4 ---------- + 

si 09 1. 09 ; 1.40E 09 .3.62E 10 ; 0.00E-01 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
c') ---- -- -- -- -- - - ---------- -- -- -- -- - -- -- -- -- --- 4- -- -- -- -----.----- -- -- -- -- 4-- -- -- ------ 4- -- -- -- -- ----- --------- 4 

Si 90 3.49E 11 ; 1.86E 10 ; 1.38E 12 ; 0.00E-04 ; 0.001E-01 ; 0.00E-01 ; 0.001-01 0.00E-01 3 
----------------------- 4----- -------------------- ------- 4---------------- 4------------4-------------4------------- 4------------ 4 

ZR 95 ; 7.44E 05 3 8.1E 08 3 3.80E 06 ; 8.35E 05 ; 1.20E 06 3 0.00E-01 ; 0.00F-01 ; 0.00E-01 3 
------------------4 ---------- ---------------------------------4---------- - --------------- + 

1 .131 ; 8.16E 07 ; 1.28E 07 ; 1.43E D8 ; 1.44E 08 ; 2.36E 08 ; 4.75E 10 3 0.00E-01 ; 0.003E-01 3 

I 133 ; 1.67E 06 ; 1.78E 06 3 3.57E 06 ; 4.47E 06 ; 7.36E. 06 3 8.21E 08 3 0.001-01 ; 0.00E-01 3 
------------------- 4------------f------------4-------------4------------- 4------------------------4------------- 4 

C C134 ; 5.40E 09 3 1.38E 08 ; 1.56E 10 ; 2.56E 10 7 T.93E 09 3 0.0OE-01 2.84F 09 ; 0.00E-01 I 

CS136 ; 1.43F 08 3 7.77F 06 3 8.04F 07 ; 2.21E 08 ; 1.18E 08 ; 0.00E-01 3 1.76F 01 ; 0.00E-01 
- - - -.--------- +---4---------- -------------------------- 4------------- ---------------- 4 

C5137 : 3.52E 09 1.50E 08 1 2.49E 10 ; 2.39E 10 ; 7.78E 09 ; 0.00E-01 3 2.80E 09 3 0.00E-01 ; 
------- 4--------------------------------------- 4-------------4------------- 4----------4-------------4------------4 

BA 140 ; 1.61E 07 .1.40E 08 ; 2.76E 08 ; 2.42E 05 T.87E 04 0.00E-01 3 1.44F 05 0.001E-01 3 
--------1--------------------------------- ---------- ----------4-------------4-------------4-------------4-------------4.  

CLI-41 3 4.75E 04 3.99E 08 3 6.42E 05 ; 3.20E 05 ; 1.40E 05 3 0.00E-01 ; 0.001F-01 0.001E-01 ; 
------- 4-------------4------------- 4------------4-------------4------------- 4---------- ---------- 4-------------------

*R VALUES IN UNITS OF MREM/YR PFR Cl/M FOR TNJ4ALATION AND TRITIUM, AND TN UNITS OF 
M -MREM/YR PER CI/SFC FOR ALL OTHERS



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

PATHWAY MEAT 
AGE GROUP EQUALS ADULT 
NUCLIDE T. 100Y GI-TRACT BONE LIVER KIDNEY THYROID LUNG SI.1N 

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

H 3 : 3.27E 02 ; 3.27E 0? ; 0.00E-01 ; 3.27E 02 ; 3.21E 02 ; 3.27E 02 ; 3.27F 02 ; 3.27E 02 ; 
-4-------------------- - -- -- --- -- -- - - - - -- ------4------- -- - 4-- ----- -- -4 4------------- 4 

CR 51 3.26E 03 0 8.21E 05 ; 0.00E-01 ;.0.00E-01 T.19E 02 ; 1.95E 03 ; 4.33F 03 ; 0.0OE-01 ; 
~~~--------------------4-------------4--------------4------------------------ ---------- ----------

MN 54 ; 8.98E 05 ; 1.44F 07 ; 0.OOE-01 ; 4.71E 06 1 1.40F 06 3 0.OOE-01 ; O.00F-01 ; 0.00E-01 ; 
-4----------*----------------------- 4-------------4---------- ---------------- 4---------- ---------------

FE 59 ; 1.12E 08 ; 9.73E 08 ; 1.24E 08 ; 2.92E 08 ; 0.OOE-01 ; 0.00E-01 9 B.16E 07 ; 0.00E-01 ; 
~~~~--- -- -- -- ---------- --- - ----- -- 4- -- -- -- -- ---- ----- ---- ---- ----- ------------------

CO 58 ; 1.95E 07 1 .16E 08 0.OOE-01 ; 8.68E 06 ; 0.0OE-01 ; 0.OOE-01 ; 0.OOF-01 ; 0.00E-01 ; 
-4------------,------ j---------- I----------------------------------------------------------------------------4 

CC 60 ; 8.87E 07 ; 7.55E 08 0.0OE-01 4.02E 07 ; 0.OOE-01 0.0OE-01 0.00F-01 0.0OE-01 ; 
--- -- -- ----- 4- -- -- -- -- --- ----- -- ---- ---------------------------------------- ----- --- --- 4- ------- -- --- 4, 

lN 65 ; 3.06E 08 4.27E 08 ;.2.13E 08 6.18E 08 4.53F 08 ;.OOE-01 0.0OF-01,; COUE-O1 
-------------------------------- 4------------- ------- 4-------------4 

SR 89 ; 4.12E 06 2.30E 07 ; 1.43E 08 0.OOE-01 ;.OOE-01 ; 0.OOE-01 01.OOF-01 ; 0.00E-01 

SA 90 1.76 0 ; 2.07E 08 7 0.1E 09 O 4.OOE-01 ; 0.00E-01 ; 0.00E-01 : 0.OOF-0l 0.00E-01 ; 
--------------------------------------- ----------- 4------------4---------------- -----------

ZR )5 .1.94F 0.5 ;9.07E 08 8.92F 05 ;2.86E 0.5 ;4.49E 05 ; .OOE-01 ;0.OUF-01 :0.00E-c1 
-4-- -- -- -- ------------ ----- -- ----- - - -- -- --- ------ ----- -------- ---------- -- -- -- -- --

1 131 ; 'i.33E 06 1 2.99 06 ; 5.28E 06 7 0.55E 06 .29E 01 2.48E 09 0.00-0l ;.OE-01 
-------------------------- ---------- 4---------- ----- 4------ ---------- 4------------- -4--------- ------- 4--------------f 

1 1.33 .13E-01 ; 3,34E-01 ; 2.14E-01 ;3.72E-01 ; 6.49E-01 O 5.46E 01 0OOE-01 ; 0.OOE-01 
---------------------------- ---------- 4---------------------------4-------------4------------- 4-------------- 4 

CS134 ;6.63E 0 1.4.3E 01 3.43F 08 ; 8.17E 08 ; 0.64E 08 , 0.OOE-01 3 0.08F 01 3 0.00E-01 ; 
-------.----------- ---- 4------ ---------- 4-------------------------4------------- 4---------- 4------------

CS131 6 .1.61E 06 2.53E 06 I 5.65E 06 3.2.23E 0 ; 2..24E 07 ; Q.0E-01 1.70F 06 3 0.00E-01 3 
-4------------------*-----------------------------4---- ------------.--------------- 4------ ---------- 4------------ 4 

CS137 ; 4.33E 08 ; 1.28E 07 I 4.83E 08 ; 6.61E 08 ; 2.24E 08 ; 0.OOE-01 7 7.46F 01 3 O.OOE-01 3 

B9140 3 9.01E 05 3 2.83E 07 : 1.38E 07 I 1.13E 04 3 5.87E 03 3 0.00E-01 3 9.89F 03 1 0.00E-01 ; 
-4------------- 4------------------------- 4------------ 4-------------4-------------4---------'-- -4------------- 4 

CE141 ; 4.96E 02 ; 1.67E 017 ; 6.4TF 03 ; 4.38E 03 1 2.03E 03 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
-4---------4---------4------- ------------------------- *---------------4----- ---------- 4-------------4------------- 4 

*R VALUES IN UNITS OF MREM/YR PER CI/M FOR INHALATIOIN AND TRITIUM, AND IN UNITS OF 

M -MREF/YR PER C1/SEC FOR ALL OTHERS



TABLE 3.1-1 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT*

PATHWAY = MEAT 
AGE GROUP FOUALS TEFN 
NUCLTO T.OODY GI-TRACT 83ONE LIVER KIDNEY THYROID LUNG SKIN 

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

H 3 ; 1.951E 02 ; 1.95E 0? 2 0.00E-01 ; 1.95E 02 ; 1.95E 02 ; 1.915E 02 i 1.95E 02 1.95E 02 ; 
------------------- 4---------------------+------------- ------------ 4-------------4----------4--------------4 

CR 51 ; 2.61F 03 ; 4.39E 05 ; 0.00E-01 0 0.00E-01 ; 5.72E 02 ; I.4SE 03 13.'13 03 ; 0.O0E-01 ; 
-4-----------*----------4---------- ---------- ----------4---- ---------- 4----------------------4-------------*f 

MN 54 ; 7.12E 05 7 T.37E 06 0.001E-01 ; 3.5qE 06 ; 1.07E 06 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 

FE 59 ; 8.95F 07 ; 5.48E 08 ; 9.93F 07 ; 2.32E 08 ; 0.001E-01 ; 0.00E-01 ; 7.31F 0T ; 0.00E-01 ; 
----------------------------- ----------------------------- -+--------------------------------+ 

Cc 58 I 1.54E 07 ; 'J.2?E 07 ; 0.00E-01 ; 6.69E 06 ; 0.00E-01 ; 0.00E-01 0.00E-01 0.001E-01 
-.---------------- 4--------- ------ 4--------------- 4------------4------------4------------- 4-------------4------------- 4 

CO 60 ; 7.03F 07 ; 4.06E 08.; 0.001E-01 ; 3.12E 07 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
-4------------- 4------------4-----------4-------------4-------------4-------------4------------- 4-------------4

IN 65 ; 2.43E 08 ; 2.20F 08 ; 1.50E 08 ; 5.20E 08 ; 3.33E 08 ; 0.OOE-0l ; 0.00E-01 ; 0.00E-01 : 
------------------------------- ---------- -------------------- 4----------------------4----------

sR 89 .3.47E. 06 ; 1.44E 07 ; 1.21E 00 ; 0.00E-01 ; 0.OOE-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
-~4------------------ ---- *-----------------------*---------------------------- ---------- --------- ----------

SP 90 ; 1.15E 09 ; 1.30E 08 : 4.64F 09 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.001-01 0.001E-01 ; 

ZR 95 1.55E 05 ; 5.20E 08 7 T.15E 05 ; 2.25E 05 ; 3.31E 05 ; 0.00E-01 0.0013-01 ; 0.00E-01 ; 
-4--------*----------*------ ---------- ---------- ------ 4----------4------------- 4 ------------ 4------------- 4 

1 131 ; 3.30F 06 ; 1.22E 06 ; 4.39E 06 ; 6.14E 06 ; 1.06E 07 ; 1.79E 09 ; 0.0017-01 ; 0.00E-01 ; 
------------- 4------------------------4------------- 4-------------4------------- 4------------------------- 4 

1 133 9.25E-02 ; 2.30E-01 ; 1.79E-01 ; 3.03E-01 ; 5.32E-01 ; 4.23E 01 ; 0.00E-01 0.001E-01 ; 
-.------------ 4------------ 4------------4-------------4-------------4-------------4------------- 4-------------4, 

CS134 ; 2.98E 08 ; 7.99E 06 ; 2.73E 08 ; 6.42E 08 ; 2.04E 08 ; 0.00E-01 ; T.79F nT ; 0.0013-01 ; 
-4--------------4------------- 4---------- --------------------- 4----------4---------------- 4----------------------4 

CS136 ; 1.16E 07 ; 1.40E 06 : 4.41F 06 ; 1.13E 07 ; 9.44E 06 ; 0.OOE-01 . 1.49E 06 ; 0.001E-01 .  
-4------------ 4------------------------ 4--------------------------4------------- 4------------ 4---------

C5137 . 1.86F 08 ; 7.59E 06 ; 4.01E 08 1 5.34E 08 ; 1.82E 08 ; 0.OOE-01 : 7.06E 07 ; 0.OOE-01 ; 
--------- -- -- ---- --- ---- ----- 4 -- -- -- -- --- 4- -- -- -------------- 4--------------- 4-----------

BA140 7 7.33F 05 ; 1.75E 07 ; 1.14E 07 ; 1.39E 04 ; 4.72 03 0.00E-0.1 9. 7F 03 0.001E-01 ; 
------- 4----- ------ - ------------ ---------- 4----------4------------ ------- - - --- ------------ ---- +--------- ----

CE141 ; 4..17F 02 ; 1.04E 07 ; 5.43F 03 ; 3.63E 03 1 1.71E 03 ; 0.OOE-01 ; 0.00E-01 ; 0.00E-01 ; 
-4----------4----------4- 4.---- --------------- +----------+----------------- 4---------

*R VALUES IN UNITS OF MREM/YR PER CI/F FOR INHALATION AND TRITIUMV AND TN UNITS OF 
M -MRFUP/YR PER CI/SEC FOR AL. OTHERS



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

PATHWAY = MEAT 
AGE GROUP FOUPLS CHILD 
NUCLTDE T.0RUY GI-TRACT f1ONE LIVER KIDNEY THYROID LUNG SVIN 

---------------------------------- ------ *--------------- --- *----- -- -- -- -- -- 4-- -- - ----- -

H 3 ; 2.36E 02 ; 2.36E 02 O.OOF-01 ; 2.36E 02 ; 2.36E 02 ; 2.36E 0? 2 2.36F 02 ; 2.36E 02 ; 
-4------------- 4------------ 4------------ ------- 4---------- ---------------------- ---- ---------- 4----- --------

CR 51 I 4.07E 03 ; 2.16E 05 ; 0.00E-01 ; 0.00E-01 ; 6.17E 02 ; 2.26E 03 ; 4.12E 03 ; 0.00E-01 ; 
----------------------- ---------- ----------4---- ----------4---- ----------4---- ---------- 4---------------------

MN 54 ; 1.09E 06 ; 3.45E 06 ; 0.00E-01 ; 4.11E 06 ; 1.15E 06 ; 0.00E-01 ; 0.00F-01 ; 0.001-01 ; 
-4.------------------------ ---------------------4--------------4-------------- 4------------------------------

FE 59 ; 1.42E 08 7 .97E 08 ; 1.76E 00 2.85E 08 ; 0.00E-01 ; 0.OOE-01 ; 8.26E 07 ; 0.00E-01 ; 
-4------------- 4------------ 4------------ 4---------4--------------- 4-------------4------------- 4-----------

CO 58 ; 2.39F 07 ; 4.56E 07 ; 0.00F-01 7 1.82E 06 ; 0.00F-01 ; 0.00E-01 ; 0.001E-01 ; 0.00E-01 
---------------------------------------------- ---------- --- 4----------------4--- ---------- --- 4------- -------

CO 60 ; 1.09E 08 ; 2.05E 08 ; 0.00E-01 ; 3.70E 07 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 3 0.00E-01 
-4------------- 4------------ 4------------ 4-------------4 ----------------- 4----------------4------ ---------- 4 

ZN 65 ; 3.72E 08 ; 1.05E 08 ; 2.25E 08 ; 5.99E 08 ; 3.77E 08 ; 0.OOE-01 ; 0.OOE-01 ; 0.00E-01 ; 
-4---------4----- ---------- 4------------ 4-------------------------f------------ 4------------4------------ 4 

SR 89 ; 6.55F 06 ; 8.87E 06 ; 2.29E 08 0.00E-01 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.001E-01 ; 

SR 90 ; 1.52E 09 0 3.08E 07 ; 6.00E 09 ; 0.0.0E-01 0.001E-01 ; 0.00E-01 0.00E-01 ; 0.00E-01 .  
-- -- -- --- --- 4-----------------------+- -- -- -- -- -- -- -- -- -- ---- ---- 4----- -- -- -- -4-- - ---------------- 4 

ZR 95 ; 2.48E 05 ; 2.91E 08 ; 1.27E 06 2.179E 05 ; 3.99E 05 ;0.00E-01 0.00E-01 0.00E-101 ; 
-4~-------------------4--------- -------------------- 4----- ---------- ------------- 4------------ --- ---------------- --- 4 

I 131 ; 4.65E 06 ; 7.29E 05 I 8.14E 06 ; 8.19E 06 ; 1.34E 07 ; 2.71E 09 0.00E-01 ; 0.00E-01 
- -- -- -- -- ---------------------- ----- -- --- -- -- -- -- ---- --- ------- -- -- -- -------4- -- -- -- -- --- 4 -- -------- 4 

I 133 ; 1.55E-01 ; 1.66E-01 ; 3.32E-01 ; 4.11E-01 ; 6.85E-01 7 .63E 01 ; 0.00E-01 0.00E-01 ; 
-4------------------ ------ 4---- ----------- 4--------------------- f------------4-------------------------------------

CSI34 ; 1.67F 08 ; 4.26E 06 ; 4.81E 08 ; 7.90E 08 ; 2.45E 08 3 0.00E-01 ; 8.78E0 0 7 0.00E-01 3 
----------------- *---------4-------------4.----------- ----- 4----------------4---------- ---------------- 4 

CS136 ; 1.35E 07 ; 7.34E 05 ' 7.60E 06 ; 2.09E 07 ; 1.11E 07 0.001E-01 ; 1.66E 06 i 0.00E-01 ; 
-- - ------------- 4------------4---------------------------4------------4-------------4-------------4------------- 4 

CS137 .1.04E 08 ; 4.43E 06 ; 7.39E 00 ; 7.07E 08 3 2.30E 08 0.001E-01 3 8.29F 0 1 0.00E-01 ; 
--------- 4---------4------ ---------- 4.-------------4--------------- -4 ------ ---------- 4------------ -----------

BA140 ; 1.22E 06 ; 1.06E 07 ; 2.10E 07 ; 1.84E 04 ; 5.98E 03 0.001E-01 ; 1.10E 04 0.001E-01 3 
-------------------- 4------------4-------------4------------- 4-------- -4---------------4---------------4-------------4 

CE 141 7 1.57E 02 ; 6.36E 06 3 1.02E 04 ; 5.10E 03 3 2.24E 03 ; 0.00E-01 0.00E-01 ; 0.00E-01 3 
-4---------- ----------- ---------- 4----------- ---------------- 4--- ----------4---- ---------- 4----------------------4 

*R VALUES IN UNITS OF MRFM/YR PFR C./M FOR INHALAT[ON AND TRITIUM, AND TN UNITS OF 
M -MREMiYR PEP CI/SFC FOR 41 OTHERS



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

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

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

H 3 ; 7.69E 02 ; ?.69E 02 ; 0.OOE-01 7 T.69E 02 ; 7.69E 02 1.69E 02 7.69F 02 1.69E 02 

CR 51 ; 1.32E 04 ; 3.32E 06 0.001E-01 I 0.OOE-0l ; 2.91E 03 03 ;1.75F 04 00013-0 ; 
----- -------- 4-------------------- ---.---------- ----- -*----- ---------- 4------------- 4-------------4------------- 4 

MN 54 ; 8.25E 05 ; 1.32E 01 ; 0.OOF-01 3 4.32E 06 : 1.29F 06 ; 0.001-0O 0.0013-01 ; 

FE 59 ; 1.25E 07 ; 1.09E 08 ; 1.39 07 ; 3.26E 07 ; 0.00E-01 ; 0.001E-01 9.10E 06 3 0.00E-01 ; 
----- --------------- ------------.---- ------------ 4---------- ------------------- 4---------------4------------- 4 

cO 58 5 S.03E 06 3 4.55E 07 ; 0.00E-01 ; 2.24E 06 3 0.00E3-01 3 0.OOE-O 3 0.0013-01 0.001-0 ; 
-.----------.----- ---------- 4------------ 4------------4------------- 4-------------------------4------------- 4 

C 60 ; 1.93E 07 ; 1.65E 08 0.00E-01 ; 8.7TE 06 ; 0.00E3-01 ;.OOE-01 ; 0.001-0 ; 0.0013-0 3 
-----------.----------- ---------- 4-------------4 --------------------- ---------- ---------------.-------- 4-------

ZN 65 ; 1.18E 09 ; 1.65E 09 ; 8.21E 08 ; 2.61E 09 3 1.75F 09 0.001-01 ; 0.001E-01 0 .00 3-01 
4----------4+------------------+--------------------------------4----------- ----------

SP 89 ; 1.97f3 01 ;1.-3 08 ; 6.85E 08 3A.0 -0 ;0.003-01 ; 0.00E-01 I 0.OOF-01 30.0013-01 I 
-.---------- 4----------.----- ---------- 4------------- -- 4-------------4-------------4-------------4-------------4 

SR 90 ;6.62E 09 7.80E 08 ; 2.703 10 ; 0.0 -0 ; 0.0 -01; 0.00E-01 0.00E-01 3 0.00E-01 3 
------------ 4--------------- 4-------------- 4--------------.----------------4------ ---------- 4------------.4-------------.  

ZR 95 3 9.972 01 4.551E 05 4 6.480 02 ; 1.44E 02 ; 2.25 02 ; 0.00E-01 3 0.001-01 ; 0.00E -01 
-- 4----------4----------- --- 4-------- ---------- 4-------------4--------------4--------------4-------------4-------------4 

1 131 3 1.19E 08 ; 5.49E 07 ;1.45F 08 2.081 08 33.51 08 1 6.82E 10 0.001-01 ; 0.001-01I3 
--- --- -- - -------------- ------- ----- --- -------------------- -- -- -- -- -- ------ -- -- -- -- -

133 41.05. 06 3.09 06 06 1 3.44E 06 ; 6.01E 06 ; 5.006E I08 0.001-01 ; 0.00E-01 
-4----------4---------.---------------------- ------------------------- 4------- ----------- 4--------------4------------- 4 

C S .134 ;.5.74- 09 1.23F(8 32.95145E 09 ; 7.02E 09 ; 2.57E 09 0.82E-0 1 0.54 081 ; 0.00E-01 ; 
4----- ---------- ----------------------------------------- 4--------------4---------------f 

CS1336 3515E 0 R 5.609E 01 ; 1.25E 08 ; 4.93E 0 3 2.741E 08 ; 0.00E- ; 3.16-01 0.00E-01 
-t- - ------------ A-------------- ---------- 4---------- ---- 4-------------- --------------------- ---------

CS137 3 5.66E 09 I 1.03E 08 4.095E 09 ; 5.59E 09 1.90E 09 0.00E-01 3 6.31F 08 3 0.O0-01 1 
------------ +-------------------4-----------4-----------4----------- 4------------4 

BA140 3 8.43E 05 ; 2.65E 07 I 1.29E 07 3 1.62E 04 ; 5.49F 03 ; 0.00E-01 9.25F 03 ; 0.00E-01 3 
-~4 ------------ 4-- ---------- 4-------------------- ----------.4--- ---------- 4------------------- ----------4--------

CE141 3 1.71E 02 5 S.78F 06 ; 2.24E 03 3 1.51E 03 ; 7.02 02 ; 0.00E-01 0.001E-01 ; 0.001E-01 
-. 4-------.--------- -------.--------------- 4------------- 4------------4------------4--------------4-------------- 4 

*R VALUES IN UNITS OF MPEM/YR PER CI/M FOR INHALATION AND TRITIUMS. AND IN UNITS OF 

M -M1REM/YR PEP CI/SEC FOR ALL OTHERS



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

PATHWAY = C0W MILK 
AGE GROUP EQUALS TEEN 
NUCLIDE T.RAOY GI-TRACT RUNE LIVER KTDNEY THYROID LUNG SKIN 

-- 4---------------------------------------------------- 4--------------4---------- ---- *----------- 4 

H 3 ; 1.0CE 03 ; 1.00E 03 ; 0.OOF-01 ; 1.00E 03 ; 1.00E 03 . 1.00E 03 -1.00F 03 ; 1.00E 03 ; 
------------------- ----------- 4------------4-------------4------------- 4------------4------------- 4-----------

CR 51 ; 2.31E 04 ; 3.88E 06 I 0.00E-01 ; 0.00E-01 ; 5.06E 03 ; 1.28E 04 ; 3.30E 04 ; 0.00E-01 ; 
-------- *--------I--------------------------------------------------------------- -- --- -- -- -- - - --

MN 54 I1.43E 06 1 1.48E 07 ; 0.OOE-01 ; 7.20E 06 2 ?.15E 06 ; 0.OOE-01 ; O.00F-01I 0.OOE-01 
-4--------4----------------------------- -------------------- ---------- 4--------------4-------------- 4 

FE 59 2..18E 07 1 .34E 08 2.42E 07 ; 5.65E 07 0.00F-0.1 ; 0.OOE-01 ; 1.78F 07 ; 0.OOE-01 
-4.----------4-------------------------4---------- --- 4-------------4-------------4-------------4------------- 4 

CO 58 ; 8.70E 06 ; 5.21E 07 ; 0.OOE-01 ; 3.78E 06 ; 0.00E-01 ; 0.OOE-01 ; 0.OOE-01 ; 0.OOE-01 ; 
----------- 4---------------------4-------------------4-------------4----------4--------------4 

CO 60 ; 3.35E 07 ; 1.94E 08 ; 0.90E-01 I1.49E 07 ; 0.OOE-01 : 0.00E-01 0.00F-01 ; 0.OOE-01 3 
-4------------------------------ --- 4---------------------------------4------- ----------- 4 ------------ 4 ------------ 4 

ZN 65 2 2.04E 09 ; 1.05E 09 . 1.26E 09 ; 4.38E 09 ; 2.80E 09 ; 0.OOE-01 ; 0.OOF-01 ; 0.0OE-C ; 

SR .9 ; 3.62E 07 ; 1.50E 09 ; 1.26E 09 ; 0.O0E-01 ; 0.OOE-01 ; 0.OOE-01 ; 0.00F-01 ; 0.00E-01 ; 
-4-------------- 4--------------------- -4--------------- 4--------------4-------------- -- 4--------------4-------------- 4 

SR 90 I 9.42F 09 ; 1.07E 09 ; 3.81E 10 ; 0.00E-01 ; 0.OOE-01 ; 0.00E-01 0.00E-0I ; 0.00E-01 ; 

ZR 95 1.70E 02 ; 5.70E 05 ; 7.83E 02 ; 2.47E 02 : 3.6.3E 02 ; 0.00E-01 ; 0.00E-01 0.oE-01, 
-4--------- ----------- 4------------- 4------------ 4------------ 4------------4-------------4------------- 4 

1 131 1.90E 08 ; 7.31E 07 ; 2.64E 08 ; 3.69E 00 ; 6.36E 08 31.08E 11 ; 0.OOF-01 ; 0.00E-01 ; 
--------- 4--------- ------ 4----- ---------- 4------------- 4------------ 4------------ -4-------------4-------------4 

I 133 ; 1.81E 06 4.64E 06 ; 3.61E 06 ; 6.13E 06 ; 1.08E 07 ; 8.56E 08 ; 0.00F-01 ; 0.00E-01 ; 
---- ---------- ---------------- +4---------- ---------- -------- 4-----------4--------4------------

CS134 ; 5.601? 09 ; 1.50E 08 ; 5.12E 09 ; 1.21E 10 ; 3.83E 09 ; 0.00E-01 ; 1.46E 09 1; .00E-C1 
-- -- -- ---- ---- ------------------------------- 4---------------4-------------4---------- --- 4 ------------- 4 

CS136 ; 5.62E 08 ; 6.73E 01 7 2.13E 08 ; 8.37E 03 ; 4.55E 08 0.001E-01 ; 7.18F 0T ; 0.00E-01 ; 
-- ---------------------- -4--------------- 4-------------- 4--------------4-- ---- ---------- 4-7-----------4-------------4 

CS137 -3.44E 09 .; 1.40E 08 t 1.421E 09 ; 9.87E 09 ; 3.36E 09 ; 0.00E-01 ; 1.30F 09 ; 0.00E-01 ; 
-4-------------------- -4-------------- 4------------- -.4-----------------------------4---------- ------ 4 ------------ 4 

B0140 ; 1.50F 06 ; 3.58E 07 ;.2.32E 07 ; 2.04E 04 ; 9.65E 03 ; 0.OOE-0.1 1.91E 04 ; Q.00E-01 ; 
4------------ ---------- ----- *----- ---------- 4------------ 4---------- --------------------- 4.---------4------------- 4 

CE141 ; 3.14E 02 ; 7.83E 06 ; 4.10E 03 ; 2.74E 03 ; 1.29E 03 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
--- -- --- --- 4 -- -- -- --- ------ ------- ------- ----- -- ---- --- 4-- -- -- -- ----------------- -- -- -- --

*R VALUES IN UNITS OF MRFM/YR PER CI/M FOR INHALATION AND TRITIUMe AND IN UNITS OF 
M -MPEH/YR PER CI/SEC FOR All OTHERS



TABLE 3.3-12 R VALUES FOR THEF MONTICELLO NUCLEAR GFNERATING PLANT*.  

PATHWTY = COW MILK 
AGE GROUP EQUALS CHILD 
NUCLIDE T. 000)Y Cl-TRACT 9ONE LIVER KIDNEY THYROID LUNG SVIN 
---------------------------------------------------- +-------------------------------4----------
11 .3 ; 1.58E 03 ; 1.58F 03 + 0.00E-01 I 1.58E 03 * 1.50E 03 ; 1.58E 03 ; 1.58F 03 ; 1.58E 03 ; 

---- 4------------- 4------------f------------ 4-------------------------4-------------4-------------.4------------4 

CR 51 ; 4.71IE 04 ; Z.50E 06 ; 0.00E-01 ; 0.00E-01 1 .14E 03 ; 2.61E 04 4.177F 04 I 0.00E-01 ; 
--------+----- ---- 4--------------------- ------- 4----------4----------4------------4--------------4 

MN 54 ; 2.87E3 06 ; 9.04E (16 ; 0.00F-01 ; 1.08E 07 3 3.02E 06 0.001E-01 ; 0.00F3-01 ; 0.00f-0.1 
---- 4------------- 4------------ 4---------- ----- ------ f-----------*-------4------------- 4------------- 4---------

FE 59 ; 4.52F 07 ; 9.451E 07 ; 5.61E 07 3 9.08E 07 0.001E-01 ; 0.00E-01 ; 2.63E 01 ; 0.00f3-01 ; 

CO 58 ; 1.77E 07 .3.37E 07 ; 0.00E-01 ; 5.77E 06 ; 0.OOE-01 ; 0.00 1 0.0OE-01 ; 0.00E-01 
---- 4---------4----- ---------- 4-------------4------------- 4------------4-------------4------------- 4------------- 4 

CO 60 I 6.91f 07 ; 1.28E 08 ; 0.00E3-01 ; 2.31E 07 ; 0.00E-01 3 0.00-01,; 0.00E3-01 3 0.001E-01 ; 
---- 4----------- --.--------- ------- *---------------4------------- 4-.-----------4------------- 4----------4------------* 

ZN 65 ; 4.10E 09 .1.16f 09 3 2.47E 09 ; 6.59E 09 ; 4.15E 09 ; 0.OOE-01 ; 0.00E-01 3 0.00E-01 ; 
---- *-----------------------4----- ---------- 4----------- --- -- 4------ ------ 4-------------4.---------.---------------- 4 

SR 89 ; 8.93E 07 ; 1.21E 08 3 3.13E 09 ; 0.001E-01 0.00E-01 ; 0.00E-01 0.003E-01 0.00E-01 1 
CA-----------4--------4--------- -- 4---- ---------- 4---------- -4...---9---------- ---------------------------- 4 

SR 90 3 1.633 10 ; 9.68E 08 : 6.44E 10 ; 0.00E-01 I 0.001-01 ; 0.00E-01 3 0.00E-01 ; 0.00E-01 ; 
---- 4------------------ 4--- ----------- 4 ----------------------------- ---------- ---------- --------- 4------4 

ZR 95 3 3.56E 02 ; 4.17E 05 3 1.82E 03 3 4.00E 02 ; 5.72E 02 3 0.00E-01 3 0.00F-01 ; 0.00E-01 1 
---- *--------------------------------------------4--------------- ---------- ------ 4----------------4------------

I 131 ; 3.66E 08 ; 5.73E 07 ; 6.40E 08 ; 6.44E 08 .1.06E 09 ; 2.13E 11 ; 0.00E-01 ; 0.00E-01 3 
----.--------- 4-------------------*------ ---------- 4---------- ------ *--------------------------------4------------- 4 

T 133 : 4.11E 06 ; 4.38E 06 3 8.8F 06 3 1.09E 07 3 1.81E 07 3 2.02E 09 3 0.00F-01 0.00E-01  
------ 4--------------------------------------------4-4 ------ ---------- 4------------ 4-------------4------------- 4 

CS134 4.09E 09 : 1.05E 08 3 1.18E 10 3 1.94E 10 ; 6.01E 09 ; 0.00E-01 3 2.16F 09 ; 0.00E-01 ; 
---- *------------------4----- ---------- 4-------------- 4--------------4-------------- ----- ----------- 4-- --------- 4 

CS136 3 8.53E 08 ; 4.63E 07 ; 4.80E 08 ; 1.32E 09 7 1.02E 08 3 0.00E-01 3 1.05E 08 3 0.00E-01.; 
---- 4--------4----------------4-------------------4-------- -- -- -- -- - - -------------- -- -- -- -- -- ---- -------

C5137 I 2.52E 09 ; 1.07E 08 ; 1.79E 10 ; 1.71E 10 1 5.57E 09 0.001E-01 2.00f 09 3 0.00E-01 ; 
--- -- - -- --- ---- 4-- -- -- -- -- - ------ ----- 4 -- -- -- -- ---- 4- -- -- -- -- ---------- --- ----- -------- ---------. 4 

8A140 1 3.27E 06 ; 2.84E 07 3 5.60E 07 3 4.91E 04 3 1.60E 04 3 0.00E-01 2.93E 04 0.001E-01 , 
--- 4---------4 -- -- - -- -- -- -- -- --- --- 4- -- -- -- -- --- ---- --- --- 4------------------ --------- -- -- -- 4 

CE141 7 1.47F 02 ; 6.28F 06 I 1.01 04 3 5.03E 03 2.21E 03 0.001E-01 3 0.00E-01 ; 0.00E-Cl I 
--------------- 4---- -------------------- ------ 4----------------4-------------4------------- 4------------4------------

#R VALUES IN UNITS OF MREM/YR PFR Cl/M FOR INHALATION AND TRITIUM, AND IN UNITS OF 
M -MRFM/YR PER CI/SFC FOR ALL OTHERS



T49LE 3.3-13 8 VALUES FOR THEI MONTICELLO NUCLEAR GENERATING PLANT*

PATHWAY COW MILK 
AGE GROUP EQUALS INFANT 
NUCLIOE T.8I0DY GI1-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

----.------ -- - - -- - - -- -- -- -- - - ---------------- ------------ -- - - -- -- -- -- -- ---- ---- -----------

I 3 ? 2.40F 03 2 2.400 03 ; 0.00F-01 ; 2.40E 0.3 2.40E 03 ; 2.40E 03 ; 2.40E 03 ; 2.40E 03 
------.---------- *-------------------.---------- ----- 4---------------- 4------ ----------.---------.--------

CR 51 ; 7.46E 04 ; 2.1TE 06 ; 0.00F-01 0.00E-01 - 1.06F 04 ; 4.87E O4 ; 9.47F 04 0.001E-01 ; 
-------4-----------4----------------------+----------------- ---------

MN 54 ; 4.54E 06 7 1.36E 06 ; 0.00E-01 2.00E 01 ; 4.44E 06 ; 0.00E-01 ; 0.00F-01 0.00E-01 
-----.---------- 4----------- --. 9---------- --- --------- ---------------------- 4------------4------------- 4-------------4 

FE 59 ; 7.21E 01 ; 3.74F 07 ; 1.05E 08 ; 1.83E 08 ; 0.00E-01 ; O.OOE-01 ; 5.41F 01 ; 0.OOE-01 t 
----------- ----------- -------- ---- ---------- --------- ---------- 4---------- 4----------------------------------4 

Co S ; 2.88rE 07 ; 2.88E 07 ; 0.00E-01 ; 1.15E 07 0.001F-01 ; 0.00E.-01 o 0.003E-01 ; 0.00E-01 ; 
---.--------------.--------- -----.----- ---------- 4------------.---------- ----- ----- -----------4 -------------4--------f 

CO 60 ; 1.11E 08 ; 1.12E 08 ; 0.00E-01 ; 4.11E 07 ; 0.00E-01 ; 0.00E-01 ; 0.00F-01 ; 0.00L-01 ; 
----- 9---------.----- ---------- 4----------- ---------- ---------- 4---------------.--------------.--------4------------ 4 

IN 65 5.26E 09 ; 9.6-3E 09 ; 3.32E 09 ; 1.14E 10 5.53F 09 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 
----- 4---------9----------4----- ----------- 4------------ ----.------ ---------- 4------------- 4------------f------------ 4 

SR 89 ; 1.7CE 08 1.22E 08 ; 5.94E 09 ; 0.00E-01 0.001E-01 ; 0.00E-01 I 0.00E-01 ; 0.0oE-01 : 
---- 4 ---------- 4----------------------- ------- 4------------ ---------- 4--------------- !,------4.---- ----------4--------4 

c SR 90 1.19E 10 ; 8.75E 08 ; 7.01E 10 ; 0.00E-01 0.001E-01 ; 0.OOE-01 ; 0.00F-01 . 0.00E-01 ; 

In 95 ; 5.58E 02 ; 3.92E 05 : 3.23E 03 ; 7.87E02 0 8.48E 02 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 

1 131 ; 6.92E 08 5 5.62E 07 ; 1.34E 09 ; 1.57E 09 ; 1.84E 09 ; 5.17E 11 0.00F-01 ; 0.00E-01 ; 
-------- 4----------- - ---------- +------------------------------------------4----------- 4------------- 4 

1 133 7 T.91E 06 ; 4.57E 06 ; 1.85E 07 ; 2.70E 07 ; 3.17E 07 3 4.91E 09 ; 0.00F-01 ; 0.00E-01 
----- 4--------------------9---------.----------- ----- I----------------.------------ ----.------ ---------- 4------------- 4 

CS134 ; 3.59E 09 ; 9.65E 07 I 1.90E 10 ; 3.55E 10 ; 9.14E 09 3 0.00E-01 3 3.75E 09 ; 0.00E-01 3 
----.----------------------.---------- ----- 4------ ---------- 4----------------.--- ----------- 4---------- 4------------

CS136 ; 1.03E 09 ; 4.19E 07 3 9.31E 08 ; 2.76E 09 ; 1.10E 09 ; 0.00E-01 2.25E 08 ; 0.00E-01 
----- 4---------------- 4-----------.--------4------------4--------------4---------- ---- 9-----------4------------- -- 4 

CSI1 ? 2.37E 09 ; 1.04E 08 ; 2.85E 10 ; 3.34E 10 ; 8.96E 09 ; 0.00E-01 ; 3.63F 09 3 0.00E-01 3 
---- 4 ------------.---------- 4---------- 4-------------------4-------------4-------------4------------- 4-------------.9 

8A140 ; 5.94E 06 ; 2.8.3E 07 ; 1.15E 08 ; 1.15E 05 3 2.74E 04 ; 0.00E-01 7 T.081F 04 ; 0.001E-01 
-----.-------------------.---------- ----- 4----- ---------- 4---------- ---- 4-------------4------ ---------- 4----------- 4 

CE141 ; 1.44E 03 3 6.30E 06 ; 2.00E 04 ; 1.22E 04 3 3.16E 0.3 ; 0.00E-01 ; 0.00F-01 3 0.00E-C1 3 
+----.------------ 4----------.------------- ---------- 4--------- --9-- ---------- f---------- 4----------.9--------f--------.  

*R VALUES IN UNITS OF MREM/YR PER C1/H FOR TNHALATION AND TRITIUM, AND TN UNITS OF 
M -MEM/IYR PER Cl/SEC FOR ALL OTHERS



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

PATHWAY = GOATMILK 
AGE GROUP EQUALS ADULT 
NUCLJOF T.80DY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

--- -- ---- ---------- ----- -- -- -- -- -- -- -- - -- --- ------- -- ---------------------------- *-----------------4 - - --- -- -- -- ---

H 3 .1.5E 03 ; 1.57E 03 3 O.0OE-01 : 1.57E 03 : 1.57E 03 3 1.57E 03 1 1.57E 03 ; 1.57E 03 
------ 4----------------- ------ *---- ----------- +---------------4----------------- 4---------------------------S--------4 

CR 51 1.59E 03 3 3.99E 05 ; 0.OOE-O1 0.00--0.1 ; 3.49f 02 9.48E 02 3 2.ILF 03 ; 0.00E-01 
----------- 4------------f-*-------------------- ---------- 4--------------*-------------------------------I -------

MN 54 ; 9.89E 04 ; 1.59E 06 ; 0.OOF-01 3 5.19E 05 3 1.54E 05 3 0.00E-01 : 0.OOF-01 3 0.OOE-01 ; 
----------------------- 4-------4---------------------4--------------4--------------4-------------

FE 59 ; 1.62F 05 ; 1.41E 06 ; 1.80E 05 3 4.23E 05 : 0.OOE-01 ; 0.OOE-01 3 1.18E 05 ; 0.00E-0.1 
----- 4-------------------4------ --------- 4- ---------- ----- 4----------------4------------- 4------------------------

CO 58 ; 6.03E 05 ; 5.46E 06 0.001E-01 ; 2.69E 05 3 0.00E-01 1 0.OOE-01 ; 0.00E-01 3 0.OE-01 
-- -- -- -- --- -- -- ------ 4--------4----------------4----------- ---------- -- - -- -- ------ 4 -- -- -- ----- 4------------- 4 

CO 60 ; 2.32f 06 3 1.98E 071 30*00E-01 ; .OSE 06 3 0.O-01 0.01-01 3 0.001E-01 0 0.O0E-01 ; 
------ *----------------------------- ----- 4----- ---------- 4 -------------------------- ----------- 4-- -- -- ----- 4 

Zh 65 ; 1.42f 08 ; 1.97E 08 3 9.85E 07 .; 3.14E 08 ; 2.10E 08 ; 0.00E-01 0.001E-01 ; 0.00E-01 ; 
------4---------4---------------------------------+----------- ----- 4----------------4----------------4----------------4 

SR 89 ; 4.13E 07 ; 2.31E 08 ; 1.44E 09 0.1OOE-0-01 1 ;. -01 0.001-01 1 O.OOE-01 3 0.00E-01 ; 
- -- -- -- -- --- -- -- - - - ---------------------------------------------------------------- 4- ------------- ----- -- 4-- -- -- -- --- 4 

SR 90 ; 1.39f 10 3 1.64E 09 1 5.67E 10 3 0.00E-01 ; 0.00E-01 ; 0.00-01 3 0.001-01 3 0.00E-01 ; 
----- ---- -------- -- --- --- ---- - ----- ------ ---- ----- - --- ------- --- ------ 4---------- -- -4--------

IR 95 I .11E 01 5 S.46E 04 ; 5.37E 01 1.72E 01 ; 2.70E 01 ; 0.00E-01 ; 0.00F-01 0.00E-01 ; 
------ 4-------------------------------4--------------4- ---------- ----- 4----------------4---------------4--------------

I 111 3 1.43F 08 ; 6.59E 07 ; 1.74E 08 + 2.50E 01S 4.28E 08 3 8.18E 10 ; 0.OOF-01 3 0.00E-01  
----------------------------------- --- 4---------------4---------------4---------------4------ ---------- 4------------4 

1 133 .1.26E 06 3.71E 06 ; 2.37E 06 ; 4.13E 06 3 7.21E 06 ; 6.07E 08 ; 0.00E-01 ; 0.00E-01 ; 
------------------ 4----------- -4 ---------- f----------- f---------- -------- 4-------------4-------------4------------- 4 

CS134 ; 1.72E 10 ; 3.691- 08 8.85E 09 ; 2.11E 10 3 6.82E 09 3 0.001E-01 ; 2.26E3 09 ; 0.00E-01 I 
------- 4------ ---------- 4------------------------- 4------------------------ 4------------------------4------------- 4 

CS136 ; 1.06E 09 ; 1.683E 00 ; 3.75E 08 ; 1.40E 09 8.23E 08 ; 0.00E-01 ; 1.13F 08 ; 0.00E-01 ; 
------ 4----------------- 4------------4.--------------------------------------------- 4--- ----------- 4-------------------

CS137 ; 1.10E 10 ; 3.25E 08 ; 1.23E 10 ; 1.68E 10 ; 5.70E 09 ; 0.00E-01 ; 1.89E 09 ; 0.00E-01 I 
------- 4---------.----------------------- --- 4------- --------------------- ---------- ----------4---- -----------4---------

84f140 I 1.OI 05 ; 3,tAE 06 ; 1.54F 06 ; 1.94E 03 ; 6.59E 02 0.001E-01 ; 1.11F 03 3 0.00-01 I 
--- -- -- - -4--------------------------------------- 4-- ----- -- -- -- 4- -- -- ------- 4- -- -- -- -- ---------------------- 4 

CE141I t 2.06E 01 ; 6.94E 05 ; 2.68E 02 ; 1.81E 02 ; 8.43E 01 ; 0.OOE-01 3 0.00-01 3 0.OOE-01 I 
------------------- 4------------4------------- 4-------4----------------- 4------------ 4-------------9------------ 4 

*R VALUES IN UNITS OF MREM/YR PER CT/M FOR TNHALATION AND TRITIUM, AND TN UNITS OF 
M -MRFM/YR PER CI/SFC FOR ALL OTHERS



TABLE 3.3-15 R VALUES FOR THF VONTICELLO NUCLEAR GENERATING PLANT*

PATIHWAY = GUATMILK 
AGE GROUP EQUALS TEFN 
NUCLTDE T.800Y GT-TRACT 1ONE LIVER KIDNEY THYROID LUNG SKIN 

H 3 2.04E 03 ; 2.04E 03 ; 0.OOE-01 ; 2.04E 03 ; 2.04E .03 ; 2.04E 03 Z 2.04E 03 2.04E 03 
-------------- 4----------- ----- 4----- ---------- 4-------------4------------- 4------------4------------- 4------------

CR 51 ; 2.77f 03 ; 4.66E 05 ; 0.00F-01 ; 0.00E-01 ; 6.07E 02 ; 1.54E 03 ; 3.95E 03 ; 0.001-01 ; 

-*----------4---------------- 4-------------- 4-------------- 4--------------4--------------4------------ ---- 4--------------

MN 54 ; 1.71F 05 ; 1.77E 06 I 0.00-0l ; 8.64E 05 ; 2.58E 05 ; 0.00E-01 ; 0.00E-01 ; 0.00U-01 ; 
-4---------4----------------------- 4.---------- ----- 4----------------4------------- 4--l----------4------------- 4 

FE 59 2.83E 05 ; 1.174 06 ; 3.14E 05 7 1.34E 05 ; 0.00E-01 ; 0.00E-01 ; 2.31E 05 0.00E-0 I 
-4------------.----------- ----------------- -4---------- ----------- ----------- 4------------- 4-------------.4------------4 

CO 5n ;,1.04E 06 ; 6.25E 06 0.00E-01 ; 4.53E 05 ; 0.00E-01 ; 0.00E-01 ; 0.00F-01 ; 0.00E-01 ; 

CO 60 ; 4.02E 06 ; 2.32E 07 ; 0.001-01 ; 1.78E 06 ; 0.00E-01 0.001-01 0.00E-01 0.001-01 ; 

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

lN 65 . 2.45E 08 ; 2.22E 08 ; 1.51E 08 ; 5.25E 08 ; 3.36E 08 ; 0.00E-01 ; 0.001-01 0.00E-01 

SR 89 7 7.59E 07 3 3.16f 08 ; 2.65F 09 ; 0.00E-01 ; 0.00f-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 

-4-----------4----- ---------- 4------------ 4------------I.----------------------4---------- ---------------- 4 

SR 90 ; 1.98T 10 ; 2.25E 09 ; 8.01E 10 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 

ZR 95 ; 2.04E 01 ; 6.84E 04 I 9.40E 01 ; 2.97E 01 ; 4.36E 01 ; 0.00E-01 ; 0.00E-01 0.0E-01 

------------- 4------------ 4------------ 4-----------------------------------4- ---------- -----.----- ----------- 4I 

T 131 ; 2.38E 08 ; 3.7TE 07 ; 3.17E 08 ; 4.43E 08 ; 7.63E 08 ; 1.29E 11 0.00E-01 ; 0.00E-01 

1 133 ; 2.24F 06 ; 5.5TE 06 ; 4.34E 06 1 .36E 06 ; 1.29E 01 ; 1.03E 09 ; 0.00F-01 ; 0.00E-01 ; 
-4-- -- --- ------- -- --- -------4- --------------- -- - -- -- -- -- -- --- ----- -- ---------- 4---- ---- - ---

CS134 ; 1.68E 10 ; 4.50E 08 ; 1.54E 10 ; 3.62E 10 ; 1.15E 10 ; 0.00E-01 : 4.39E 09 ; 0.00E-01 ; 

------------- 4-------------4-------------4-------------4------------- 4------------ 4-------------I------------- 4 

CS136 ; 1.69E 09 ; 2.02E 00 ; 6.38F 08 ; 2.51E 09 ; 1.37E 09 ; 0.00E-01 ; 2.15E 08 ; 0.00E-01 ; 

CS13 1.03E 10; 4.21E 08 2.22E 10 3 2.96E 10 ; 1.01E 10 ; 0.00E-01 , 3.91E 0.9 0.00E-01 I 

BA140 ;1.80F 05 ;4.30E 06 ;2.19F 06 ;3.41E 3 1.16E 03 .0-1;2310 .0-.  
-------------4-+----------4- ------- 4----------+ ---------- +-4---------------+----------4---------- -

CEIt1 ; 3.77E 01 I 9.391 05 ; 4.92E 02 ; 3.28E 02 ; 1.55E 02 ; 0.00E-01 ; 0.00E-01 ; 0.00E-01 

OR VALUES IN UNITS OF MPEM/YR PER CI/M FOR INHALATION AND TRITIUM, AND IN UNITS OF 

M -MREM/YR PER Cl/SEC FOR ALL. OTHERS



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

PATHWAY GOATMILK 
AGE GROUP EQUALS CHYLD 
NUCLIDE T.BCDY GI-TRACT DONE LIVER KIDNEY THYROID LUNG SKIN 
-----4------------------4-------------4--------------- ---------- ----- 4----------------4--------------4-------------

H 3 3.23E 03 ; 3.23E 03 ; 0.00E-01 ; 3.23E 03 ; 3.23E 03 ; 3.23E 03 ; 3.23F 03 ; 3.23E 03 
----------------- 4--------------4------ -------------------- -* ---------------- 4---------------4------------- 4------------- 4 

CR 51 ; 5.65E 03 ; 3.00E 05 ; 0.OOE-01 ; 0.00E-01 ; 8.57E 02 ; 3.114E 03 ; 5.73F 03 J 0.00E-01 ; 
-----------------4-------------4-------------4-------------4------------- 4------------- 4--------------------------- 4 

MN 54 ; 3.44F 05 ; 1.08E 06 ; 0.O00E-01 1.29E 06 ; 3.62E 05 ; 0.00E-01 ; 0.OOF-01 ; 0.00E-01 
---- 4--------4------------ 4-------------- 4-------------- 4.--------------*---------- ------ 4----- ----------4------------4 

FF 59 ; 5.88F 05 ; 1.23E 06 ; 7.29E 05 ; 1.18E 06 ; I 0 -0 0.001E-01 ; 3.42E 05 ; 0.00E-01 ; 
----------------------------4----------4--------------------4----------4----------4-----------+ 

CO 58 ; 2.12E 06 ; 4.04E 06 ; 0.OOE-01 ; 6.92E 05 ; .0.00E-01 ; 0.00E-01 1 0.00E-01 1 0.00E-C ; 
-- - ----------- *----- ---------- 4-------------------------4------------- 4------------ 4---------- ------4------4 

CO 60 ; 8.17T 06 ; 1.53E 07 ; 0.00E-01 ; 2.TTE 06 ; 0.OOF-01 ; 0.OOE-01 ; 0.OO0-01 ; 0.00E-01 ; 
---- 4--------4------------ 4-------------- 4-------------- 4--------------4-------------4-------------4------------

ZN 65 ; 4.92E 08 ; 1.39E 08 2.97E 08 ; 1.91E 08 4.98E 08 ; 0.001E-01 0.OOE-01 1 0.OOE-01 I 
----- 4--------- ---- -- -- -- -- -- ---------- *- -- -- -- -- ------- --- -- -- -- --- -- -- --------- -- -- -- -- -4----- -----

SR 89 ; 1.87E 08 ; 2.54E 08 ; 6.56E 09 0.001E-01 ; 0.00E-01 ; 0.00E-01 1 0.001E-01 0.00E-01 ; 
C. ------ 4----------4----- ---------- 4------------ ---------- ----------4---- ----------- 4--------------4--- ---------- 4--

SR 90 ; 3.43E 10 3 1.82E 09 1 1.35E 11 0.00E-01 ; 0.001-01 ; 0.OOE-01 1 0.00E-01 ; 0.003-01 ; 
-----4------------------4-------------4---------- ------ 4----- ---------- 4--------------4-------------4--- ----------- 4 

ZR 95 1 4.27E 01 5 5.01E 04 ; 2.18E 02 1 4.80E 01 1 6.87E 01 ; 0.00E-01 : 0.00F-01 1 0.0E-01.1 
-------------------------------- ------- 4-------------- --4---------------4---------------- 4------------4----------

I 131 1 4.39E 08 6.88E 07 ; 7.68E 08 ; 7.2E 08 : 1.27E 09 ; 2.55E 11 I 0.00-E01 0.00E-011 
----------------------- 4-----------4------------- -------------------------- +----- ---------- 4 

1 133 ; 4.93F 06 ; 5.25E 06 ; 1.05E 01 ; 1.30E 07 2 2.17E 07 3 2.42E 09 3 0.00F-01 ; 0.00E-01 ; 
----------------- 4-------------4-------------4-------------4-------------4-------------4--------------4-------- 4 

CS134 ; 1.23E 10 ; 3.14E 08 ; 3.55E 10 3 5.82E 10 ; 1.80E 10 0.001E-01 ; 6.47F 09 ; 0.00E-01 1 

CS136 3 2.56E 09 3 1.391E 08 1.44E 09 ; 3.96E 09 ; 2.11E 09 ; 0.00E-01 1 3.14E 08 ; 0.00E-01 ; 
------------- ------------------ ---------- ------ *----- ----------4-------------4------------- 4-------------4 ------------ 4t 

CS137 7 7.5TE 09 ; 3.21E 08 ; 5.36E 10 ; 5.13E 10 ; 1.67E 10 ; 0.00E-01 6.01F, 09 0.001E-01 3 

8A140 ; 3.92E 05 .3.41F 06 ; 6.72E 06 ; 5.89E 03 ; 1.92E 03 ; 0.001-01 3.51E. 03 0.00E-01 ; 
--- ------------- -- -- -- -- --- 4- -- --- -- ---- 4- -- -- -- -- --- 4-- -- -- -- --- 4 -- -- -- -- ---- ----- ----- 4----------.4 

CE141 3 8.97 01 ; 7.54E 05 1 1.21F 03 ; 6.04E 02 ; 2.65F, 02 ; 0.00E-01 3 0.00E-01 I 0.00E-01 

*R VALUES IN UNITS OF MREM/YR PE3R C.1/ FOR TNHALATION AND TRITIUM9 AND IN UNITS OF 
M -MREM/YR PER CI/SEC FOR ALL OTHERS



TAB3LE 3.3-17 R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT* 

PATHWAY = GOATMILK 
AGE GROUP FQUALS INFANT 
NUCLIDE T.BVODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

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

H 3 ; 4.90F 03 ; 4.90F 0.3 10.00E-01 ; 4.90E 03 ; 4.90E 03 3 4.90E 03 V 4.90F 03 ; 4.90E 03 
--------- 4--------------------4----------- ---------- ----------4--.----*-----------f---------- 4------------ 4 

CR 51 ; 8.95E 03 2 2.61E 05 ; O.OOE-01 ; 0.OOE-01 ; 1.28E 03 ; 5.84E 03 3 I.14F 04 ; 0.00E-01 ; 
------------------ 4-----------I------------------ ---- I-------------------- ---------- ---------- ---------- --------

MN 54. 5.45E 05 ; 8.83E 05 0.00E-01 ; 2.40E 06 3 5.33E 05 ; 0.OE-01 3 0.0OF-01 0.OOE-01 ; 
------ 4---------4---------------------------4-----------4---------------- 4------------ 4 ---------- 4------------- 4 

FE '59 9.37E 05 1 1.14E 06 1 1.36F 06 ; 2.38E 06 ; 0.00F-0l 3 0.OOE-01 7 T.03F 05 3 0.00E-01 3 
---------- 4-------- ------ ---------- 4 ---- ----------------- 4------------- 4-------------4------------- 4-----------4 

CO 58 I 3.45E 06 ; 3.45E 06 3 0.OOE-01 ; 1.38E 06 ; 0.OOE-01 ; 0.OOE-01 3 0.00F-01 ; 0.OoE-01 3 
----------- ---------- 4--- ----------4---- ---------- 4------------------- ---------- 4---------------4--------------------

C0 60 1 1.34F 07 ; 1.35E 07 3 0.OOE-01 3 5.65E 06 3 0.OOE-01 ; 0.00E-01 : 0.OOE-01 3 0.00E-01 ; 
--- ---------- 4----------+----------4-------------+--------------+----------4--------------------------

Z 65 ; 6.31E 08 i 1.16E 09 ; 3.99E 08 3 1.37E 09 3 6.63F 08 ; O.OOE-01-0 0F-nlI 0.0OE-01 3 
-------- ---------- 4----------------------------------+-.----------4-------------- ----- 4-------------4 

SR 89 ; 3.58E 08 2.57E a3 1.25E 10 3 O.OOE-01 3 O.00E-01 3 0.OOE-01 3 0.OOF-01 ; 0.00E-01 : 

SR 90 3 3.75E 10 ; 1..84E 09 ; 1.47E 11 ; 0.00E-01 3 0.00E-01 ; 0.00E-01 3 0.00E-01 3 0.00E-01 3 
-------- ------------------------------------ +---------------- 4-----------------------------4 

ZR 5 ; 6.70E 01 ; 4.70E 04 3 3.88E 02 ; 9.45E 01 1 1.02E 02 3 0.00E-01 ; 0.00E-01 ; 0.OOE-01 3 
----- +--------.------------------------ ---- 4------ ---------- 4------------- 4------------4-------------4---------- -- f 

I 131 3 8.31E 08 ; 6.74E 07 ; 1.60E 09 ; 1.89E 09 ; 2.21E 09 ; 6.21F 11 ; 0.00F-01 ; 0.00E-01 
------- ---------- 4------------- 4---------- ----------- 4--------------------4------------- 4------------- 4 

I 133 3 9.49E 06 ; 5.48E 06 3 2.23F 07 ; 3.24E 07 ; 3.81E 07 ; 5.89E 09 1 0.00E-01 ; 0.00E-C1 3 
-------- -- -- ---- ----------- -- -- --- --------- ---------- 4- -- - ----- -- ---- ----- --- 4 -- -- -------

CS134 3 1.08E 10 ; 2.89E 08 3 5.71E 10 1.07E 11 3 2.74E 10 0.OOE-01 3 1.12E 10 3 0.OOE-01 ; 
---- --- -- ---- --- -- ---- --- -- -- --- ---- ---------- 4---------- - --- -- -- ------ -4 ------ -- -- -- -- -- -- -------

CS1.36 ; 3.09E 09 3 1.26E 08 3 2.81E 09 ; 8.27E 09 ; 3.30F 09 0.00E-01 3 6.714E 08 ; 0.00E-01 ; 
--------------------- 4-------------------- ----------*--------4-------------4------------- 4-------------- 4-----------

S137 ; 7.10E 09 ; 3.13E 08 ; 8.55F 10 3 1.00E 11 ; 2.69E 10 3 0.OOE-01 ; 1.09E 10 3 0.00E-01 ; 
------------------ 4------------ 4------------ 4------------ 4------------ 4 ------------ 4-------------4-------------- 4 

At40 ; 7.13E 05 .3.40F 06 ; 1.38E 07 ; 1.38E 04 ; 3.29E 03 ; 0.OOE-01 ; 8.50F 03 3 0.OOE-01 3 
--------------- I----------- ----- I------ ---------- 4-------------------------- 4------------4-------------4------------- 4 

CE141 ; 1.12E 02 ; 7.57E 05 : 2.40E 03 3 1.46E 03 ; 4.52E 02 ; 0.00E-01 3 0.00F-01 ; 0.00E-01 3 
---- ---------- ----------4---- ---------- 4--------------------------------------4-------------4-------------4------------- 4 

*R VALUES IN UNITS OF MREM/YR PFR Cl/M FOR INHALATION AND TRITIUM, AND IN UNITS OF 
1 -MREP/YR PER Cl/SFC FOR ALL OTHERS



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

PATHWAY INHAL 
AGE GROUP EQUALS ADULT 
NUCLIDF T.ODY GJ-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN 

H1 3 ; 1.26E 03 ; 1.26E 03 ; 0.001-01 ; 1.26E 03 ; 1.26E 03 1 .26E 03 1 1.26f 03 ; 1.26E 03 ; 
------------------------------------------ t---- ---------------------- ---------- ---------- ---------- ----------- 4----

CH 51 ; 9.99E 01 ; 3.32E 03 ; 0.00E-01 4 0.00E-01 ; 2.28E 01 ; 5.94E 01 ; 1.44F 04 ; 0.00E-01 ; 
----- 4------------- 4----------4----- ----- 4----------- -------- 4-------------4------------- 4----------- 4------ ------ 4 

MN 54 ; 6.29E 03 ; .72E 04 ; 0.00E-01 ; 3.95E 04 ; 9.83E 03 ; 0.00E-01 ; 1.40E 06 ; 0.00E-01  
--- -- -- -- - -- -- -- -- ---- 4 -- -- -- -- - ----------- 4- -- -- -- -- - -- ---- -------- ---- --- -------- -- -- -- 4-------

FE 59 ; 1.05E 04 ; 1.88E 05 I 1.17E 04 ; 2.17E 04 ; 0.00E-01 ; 0.00E-01 ; 1.01E 06 I 0.00E01 ; 
---------------- ---- --- ---- ---- ---- -- ----------------------------- 4- -- -- -- - - - 4------------- -- -- -

COi 58 ; 2.07E 03 ; 1.061 05 ; 0.OOE-01 ; 1.58E 03 ; 0.00E-01 I 0.00E-01 ; 9.27E 05 4 0.00E-01 ; 
------------------- 4--------------4----- ---------- 4-------------------------4------------- 4-----------4------------- 4 

CD 60 1 1.48E 04 ; 2.84E 05 ; 0.OOE-01 ; 1.15E 04 . 0.00E-01 ; 0.00E-01 5.96E 06 ; 0.00E-01 ; 
-----.-------- ---- ----- --- - ---- ------ ----- --- 4------- -- -- -- 4-- -- -- -- ----- I- ---- ---- 4 -- -- -- ----

Zh 65 3 4.65E 04 ; 5.34E 04 1 3.24E 04 ; 1.03E 05 ; 6.89E 04 ; 0.001-0 8.63F 05 4 0.001-Cl 
------ 4---------4---------4------- --------------------- ---- 4------ ---------- 4-------------------------4------------4 

SR 89 ; 8.71E 03 ; 3.49E 05 1 3.04E 05 ; 0.00E-01 1 0.OOE-01 ; 0.001-01; 1.40F.06 0.OOE-01 

SH 90 ; 6.09E 06 7 T.21E 05 1 9.91E 07 1 0.00E-01 . 0.00E-01 ; 0.00E-01 9.59F 06 0.001-01 

IN 95 1 2.32F 04 1.50E 05 1 1.0TE 05 ; 3.44E 04 ; 5.41E 04 1o000-01 1.77F 06 0.00E-01 
-------4-----------I------------4-------------4-------------4------------- 4------------- 4 ----------- *---------4 

1 11 2.05E 04 6.27E 03 2.52E 04 ; 3.57E 04 ; 6.12F 04 1.19E.07 0.00E-0 1 0 0 0.00E-01 J 
-------- 4------------------------4------------------------- 4---------4------------------------4----------------4 

1 133 4.51E 03 087E 03 ' 8.63E 03 11.48E 04 ; 2.58E ; 2.150E 1 0.00E-01 0.00E-01 1 
------- 4-------------4------------4------------4-------------4----------4- ------- 4---------------4 

CS134 1 7.27E 05 ; 1.04E 04 ; 3.72E 05 ; 8.47E 05 ; 2.87E 05 ; 0.00E-01 1 9.75E 04 E 0.00E-01 1 
---------------------- -------------------------- 4--------------4--------------4------------- ---------- ---------- 4 

CS136 1 1.10E 05 ; 1.17E 04 ; 3.90E 04 ; 1.46E 05 ; 8.55E 04 1 0.00E-01 1 1.20f 04 E 0.00E-01 1 
------ *----------------------------- --------------------- -------------------------------- * ------------------

CS137 ; 4.27E 05 ; 8.39E 03 ; 4.78E 05 ; 6.20E 05 ; 2.22E 05 ; 0.00E-01 ; 7.51E 04 ; 0.00E-01 1 
------ 4--------4--------4----------4------ ---------- ---------- ------ 4----------------4----------- --- 4----------- 4 

B0140 I 2.56F 03 1 2.18E 05 ; 3.901 04 ; 4.90E 01 ; 1.67E 01 ; 0.00E-01 1 1.27E 06 3 0.00E-01 ; 
------------------------------ 4-------------- 4--------------4--------------4--------------4--------------4--------------4 

CE 141 1 1.53E 03 : 1.20F 05 ; 1.99E 04 1 1.35E 04 ; 6.25E 03 1 0.00E-01 1 3.61F 05 ; 0.00E-01 ; 
-- -- -- -- -- 4- -- -- -- -- ---- - - - ---- ------ #------ --- -- -- -- -- -- -- -- - --- ------ 4---- - -- -- -- --- - --- ------ 4--- - -- -- -- -- 4 

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

M -MREM/YR PER Cl/SEC FOR ALL OTHERS



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

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

-*-----------------------------4-------- ---------- ---------- ---------- ---------- ---------- 4-----------------

H 3 ; 1.27E 03 ; 1.Z7E 03 ; 0.OOE-01 ; I.Z7E 03 ; 1.21E 03 ; 1.27E 03 ; 1.27F 03 ; 1.27E 03 
-*----------------4------------4------------ ---- *------- --------- I----------- ----- *----------------I------------

CR 51 ; 1.35E 02 ; 3.OOE 03 ; 0.OOE-01 ; 0.OOE-01 ; 3.01E 01 ; 7.49E 01 ; 2.09E 04 ; o.00E-01 ; 

-I---------I----- ---------- 4--------------------------------- f-----------*-------4-------------4-------------* 

MN 54 ; 8.39E 03 ; 6.67E 04 ; O.OOE-01 ; 5.10E 04 3 1.27E 04 ; O.OOE-01 3 1.98F 06 3 0.OOE-01 ; 

~~--------*------------------ ----- 4-------------------------- ----- 4----- ---------- 4---- ----------4---------4 

FE 59 ; 1.43f 04 ; 1.78E 05 ; 1.59F 04 3 3.69E 04 3 O.OOE-01 0.0E-011 1.53E 06 ; 0.00E-01 
-4------------I------------------------4------------4-----------4----------------------------------

CO 51 1 7.17E 03 ; 9.51E 04 ; 0.OOE-01 ; 2.07E 03 ; 0.00F-01 ; 0.00E-01 1.34E 06 3 0.00E-C ; 
--------- 4.------------------------- -*---------- --------------------- 4-------------4-----------I----- ---------- 4 

CO 60) ;1.98E 04 ; 2.59E 05 : 0.00E-01 ; 1.51E 04 3 0.OOE-01 ; 0.O0E-01 ; 8.71E 06 ; 0.00E-01 ; 

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

7- 65 ; 6.23E 04 3 4.66E 04 ; 3.85E 04 ; 1.33E 05 8.63E 04 ; 0.OOE-01 1 1.24f 06 ; 0.00E-01 ; 

-4---------------*---------- ---- 4--------------------------------------------------

SR 89 1 I.25E 04 ; 3.71E 05 ; 4.34E 05 ; O.OOE-01 3 0.OOE-01 ; 0.OOE-01 3 2.41E 06 3 0.00E-01 3 

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

SR 90 3 6.67E 06 ; 7.64E 05 ; 1.08E 08 ; 0.OOE-01 ; 0.OOE-01 3 0.00E-01 ; 1.65E 07 ; 0.00E-01 3 

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

ZR 95 3.15E 04 3 1.49E 05 . 1.45E 05 ; 4.58E 04 3 6.73E 04 3 0.00E-01 l 2.68F 06 . C.00E-Cl 3 

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

I 131 3 2.64E 04 ; 6.48E 03 ; 3.54E 04 3 4.90E 04 ; 8.39E 04 ; 1.46F 07 3 0.OOF-01 ; O00E-01 ; 

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

1 133 3 6.21E 03 ; 1.03F 04 I.21F 04 ; 2.05E 04 ; 3.59E 04 3 2.92E 06 ; 0.00E-01 ; 0.00E-01J 
-4------------- 4------------------------- 4------------4------------4-------------4-------------4-----------7-+ 

CS134 ; 5.48E 05 ; 9.T5F 03 3 5.02E 05 3 1.13E 06 ; 3.75E 05 ; 0.00E-01 1.46E 05 3 0.OE-GI 
---------- *---------- ----- *----- ---------- 4---- --------------------- 4-------------------------------

05136 1 1.37E 05 ; 1.09E 04 3 5.14E 04 ; 1.93E 05 ; 1.10E 05 ; 0.00E-01 3 1,77E 04 ; 0.0OE-01 3 
------- ---- ---- --- -------- - ---- ----- 4-.---- -- -- -- --4 --- -- -- ----- 4------ -- -- -- --4 --------- ---

CS137 3.IIE 05 8.47F 03 3 6.69E os 8.47E 05 3 3.04E 05 3 0.00E-01 ; 1.21E. 05 ; 0.00E.-Ol 

BAJ40 ; 3.51E 03 ; 2.28E 05 ; 5.46E 04 ; 6.69E 01 3 2.28E 01 ; 0.00 1 3 2.03E 06 I0.00.-01 3 

CE141 2 2.16E 03 3 1.26E 05 3 2.84E 04 1.89E 04 3 8.0E 03 ; 0.00f-01 3 6.13F 05 3 0.00E-01 ; 

----------------------- -I---------- ------ 4----- ---------- 4---------------------------4--------------------------4 

*R VALUES IN UNITS OF MRFM/YR PER CI FOR INHALATION AND TRITIUM, AND IN UNITS OF 

M -MREF/YR PER CIISEC FOR ALL OTHERS



TALE 3.3-20 R VALUES FOR TIF MONTICELLO NUCLEAR GFNFRAIING PLANT* 

PATHWAY INHAL 
AGE GROUP FQUPLS CHILD 
NUCLIOE T.O00Y GI-TRACT DONE LIVER KIDNEY THYROID LUNG SKIN 
---- 4 ---------- 4----------------------*-----------------------------------------4------------- ---------- ---------- 4 

H 3 .1.12F 03 ; 1.12E 03 1 0.00E-01 ; 1.12E 03 ; 1.12E 03 ; 1.12E 03 ; 1.12E 03 ; 1.12E 03 ; 

CIA 51 ; 1.54E 02 1.08E 03 0.00E-01 ; 0.00E-01 : 2.43E 01 ; 8.53E 01 ; 1.70EF 04 ; 0.001E-01 
---- ------- -- ---- -- --- --- - -- --- ---- - -- --- ----- ---------- 4- -- -- -- -- ----------- -- -- -- -- -- -- -- -

MN 54 3 9.50E 03 ; 2.29F 04 ; 0.OOE-01 ; 4.29E 04 I 1.00E 04 ; 0.00E-01 ; 1.57E 06. ; O.OOE-C ; 
---- 4------------- -- -- -- - - ------------------------------ ------------------ 4-- -- -- -- -- -- ------------ 4------------ -- 4 

FE 59 ; 1.67E 04 7 7.06E 04 ; 2.01 04 ; 3.34E 04 ; 0.00E-01 ; 0.OOE-01 ; 1.27F 06 I 0.OOE-0I ; 
---- 4-------I------------------------------------------------4----------------4----------- - - -- ------- 4- --- -- -- -- ---

CC 58 ; 3.16E 03 ; 3.43E 04 ; 0.OOE-01 ; 1.77E 03 ; 0.00E-01 ; 0.00E-01 1.10E 06 ; 0.00L-01 ; 
-- - -- -- -- -- -- -- -- -- ---- --- -- ------- ---------- - -- -- ------ 4 -- -- -- -- ---- 4- -- -- ----- -------- -- -- 4 

CO 60 2.26E 04 ; 9.61E 04 0.00E-01 ; 1.31E 04 ; 0.001-01 ; 0.00E-01 ; 7.06F 06 ; O.OOE-01 ; 
----------------- 4------ --------- 4-------------4-------------4-------------4-----------4---------------4------- ----- 4 

IN 65 7 1.02F 04 ; 1.63E 04 ; 4.25E 04 ; 1.13E 05 ; 7.13E 04 ; 0.001E-01 9.94E 05 ; 0.00E-01 ; 
------------------------------------- 4------------- 4.-- ----- -- -- -- -- -- --- 4 - ------------------ 4-- --- -- -- -- - - -

SR 89 ; 1.72E 04 ; 1.67E 05 : 5.99E 05 ; 0.00E-01 ; 0.00E-01 0.00E-01 ; 2.15E 06 ; 0.001E-01 

SP 90 ; 6.43E 06 ; 3.43E 05 ; I.01E 08 0.00E-01 ; 0.00F-01 * 0.OOE-01 1 1.47E. 07 ; 0.00E-01 ; 
---------- 4------------- 4------------ ---------- ;------7----4---- ----------4---- ----------4---- ----------- 4--

ZR 95 I 3.69E 04 ; 6.10E 04 ; 1.90E 05 ; 4.17E 04 ; 5.95E 04 0.00E-01 2.23r 06 ; 0.00E-01 ; 
4 -------------------------------- 4--------------+--- ----------------- ----- +--4-----------4 

1 131 ; 2.72E 04 ; 2.84E 03 ; 4.801E 04 ; 4.80E 04 ; 70'.E 04 ; 1.62E 07 ; 0.00E-01 ; 0.00E-01 : 
---- 4------4---------- ---- 4------ ---------- 4-----------------------4-------------4-------------4------------- 4 

1 133 - 7 1.68E 03 5.47E 03 ; 1.66E 04 ; 2.03E 04 ; 3.37E 04 ; 3.84E 06 ; 0.00E-01 0.001E-01 ; 

C5134 ; 2.24E 05 ; 3.84 03 I 6.50E 05 ; 1.01E 06 ; 3.30E 05 ; 0.001E-01 1.21F 05 ; 0.00E-01 ; 
--- -- ----------------------------- 4---------------+--------------------------4------------------------------

CS136 ; 1.16E 05 ; 4.17E 03 ; 6.50E 04 ; 1.1E 05 ; 9.53E 04 ; 0.00E-01 ; 1.45E 04 ; 0.00E-01 ; 
--- 4---------------------------------------- 4- -- -- -- -- ---- ---- ------ 4-------- -- -- -- - -- -- -- - - ----------

C5137 I 1.20E.05 ; 3.61E 03 ; 9.05E 05 ; 8.24E 05 ; 2.82E 05 ; 0.00E-01 ; 1.04F 05 ; 0.00E-01 
------------------------------ ----- 4 ----------- 4- -- -- -- -- ---- - --- ------ ---- ------- 4- -- -- -- -------- -- -- -- -- -- 4 

BAl40 ; 4.321F 03 : 1.02E 05 ; 7.39E 04 ; 6.47E 01 ; 2.11E 01 ; 0.00E-01 1.174F 06 0.00E-01 ; 

CE141 ; 2.89E 03 ; 5.65E 04 ; 3.92E 04 ; 1.95E 04 ; 8.53E 03 ; 0.001E-01 5.43E 05 ; 0.001E-01 ; 
----------------- 4- -- -- -- -- --- ------ --- 4- -- -- -- -- ---- ------- --- -- -- -- -- -- -- 4--- -- -- -- --------- -- -- --

*R VALUES IN UNITS OF MREM/YR PFR CI/M FOR TNNALATION AND TRITIUMP AND IN UNITS OF 
M -MREM/YR PFR CI/S[C FOR ALL OTHERS



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

PATHWAY = INHAL 
AGE GROUP EQUALS INFANT 
NUCLTDE T.h0hDDY GI-TRACT tONE LIVER KIDNEY THYROID LUNG SKIN 

-4-------- ----------- ---- 4------ ---------- 4------------ ----------- 4------------.----------I-------------.  

HI 3 ; 6.46E 012 3 6.46E 02 ; O.OOE-01 ; 6.46E 02 ; 6.46E 02 ; 6.46E 02 ; 6.46E 02 ; 
-4---------9--------4 ------------ --------.----------------------- *------------4-------------4 

CR 51 3 8.93E 01 ; 3.56E 02 ; 0.00E-01 0.00E-01 ; 1.32E 01 ; 5.75E 01; 1.28E 04 3 0.00E-01 ; 

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

MN 54 ; 4.98E 03 ; 7.05E 03 ; 0.OOE-01 ; 2.53E 04 ; 4.98E 03 ;. 0.00-01 9.981 0 0.00E-01 ; 

-------------------- ----.------ 4----------- ------ I----- ---------- 4------------- 4------------ 41------------ 4 

FE 59 ; 9.46E 03 ; 2.47E 04 : 1.35E 04 ; 2.35E 04 ; 0.001-01 ; 0.001-01 ; 1.011 06 ; 0.00E-01 
-4- -- -- -- -- --- 4-- -- -- -- -- ---- ---- --- -- --- --------- -- -- -- -- - -- ---- - -- - ----- -- -- -- 4---------4 

Co 58 ; 1.82F 03 ; 1.11f 04 ; 0.00E-01 ; 1.22E 03 ; 0.00E-01 ; 0.OOE-0l . 7.76f 05 0.OOE-01 ; 

-4.--------------- ---------- ---------- --------------------- -------- 7------------4-----------------------------

CO 60 ; 1.18E 04 ; 3.19E 04 0.00E-01 ; 8.01E 03 ; 0.OOE-0l ; 0.001-01 , 4.50E 06 ; 0.00E-01 ; 

---------- 4 ----------- F----------------------4----------4----------4-----------4 

Zh 65 ; 3.10E 04 ; 5.13E 04 ; 1.93E 04 ; 6.25E 04 ; 3.24E 04 0.00E-01 ; 6.46E 05 ; 0.00E-01 ; 

-.------- I------------4---------- ---- 9-------------4-------------- -------------.4----------- ----- 4------ ---------- 4 

sR 89 ; 1.14E 04 ; 6.39E 04 ; 3.91E 05 ; 0.OOE-01 ; O.0OE-01 ; 0.00E-01 ; 2.03r 06;: 0.00E-01 ; 
------------------------------ ---------- ------ --- ----------- -- -- -- -- -- -- -- -- -- -

SR 90 ; 2.59F 06 ; 1.31E 0S ; 4.08E 07 ; 0.00E-01 I 0.001-01 ; 0.OOE-01 ; 1.102f 0T 0.00E-01 ; 

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

I8 95 2.03E 04 ; 2.17E 04 1 1.15E 05 ; 2.78E 04 ; 3.101 04 3 0.00E-01 ; 1.75F 06 0.00E-01 : 

------------- 4------------ 4------------ 4------------------------ 4------------.9------------4------------- 4 

1 131 ; 1.9fE 04 ; 1.06E 03 ; 3.79E 04 ; 4.43E 04 I 5.17E 04 3 1.48E 07 , 0.00E-01 ; 0.00E-01 

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

I 133 ; 5.59E 03 ; 2.15E 03 ; 1.32E 04 ; 1.92E 04 ; 2.24E 04 ; 3.55E 06 ; 0.OOE-01 ; 0.OE-01 3 

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

CS134 7 T.44F 04 ; 1.33E 03 3- 3.96E 05 ;.7.02E 05 3 1.90F 05 3 0.00E-01 7.95F 04 ; 0.00E-01 ; 
-------------------------------- 4----- ----------- ---------- ---------- ---------- ---------- ---------- 4 

C5136 : 5.28E 04 ; 1.43E 03 3 4.82E 04 .1.34E 05 ; 5.63E 04 ; 0.0OE-01 o 1.17F 0o . 0.00E-01 3 

05131 4.54F 04 ; 1.33E 03 3 5.48E 05 3 6.11E 05 3 1.72E 05 0.00E-01 3 7.12E 04 ' 0.00E-01 

8A140 3 2.89E 03 I 3.83E 04 3 5.59F 04 ; 5.59E 01 3 1.34E 01 3 0.00E-01 ; 1.59E 06 3 0.00E-01 
------------------ 4------------------- ---------- ----------- ----- 4---------------- ----------------------- ---------

CE141 ; 1.99E 03 ; 2.15E 04 3 2.7E 04 3 1.66E 04 3 5.24E 03 3 0.00E-01 ; 5.16F 05 0.00E01  
-4----------.9------------ 4-------------- 4---------------4---------- ---- 9--- ----------4----- -----------4----------4 

*R VALUFS IN UNITS OF MPEM/YR PER CI/M FOR TNIiALATION AND TRITIUM, AND IN UNITS OF 

M -MRENPYR PER C1/SFC 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.
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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.  

The1 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 NSP-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.
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TABLE 5.1-1

MONTICELLO NUCLEAR GENERATING PLANT 

RADIATION ENVIRONMENTAL MONITORING PROGRAM 
SAMPLING LOCATIONS

TYPE OF 
SAMPLE

River Water 
River Water 

Drinking Water

Well Water 
Well Water 
Well Water 
Well Water

Sediment-River 
Sediment-River 

Sediment-Shoreline 

Periphyton or 
Macroinvertebrates 

Vegetation-Aquatic 
.Vegetation-Aquatic 

Fish 
Fish

Milk 
Milk 
Milk 
Milk 
Milk

Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil 
Topsoil

CODE* 

M-8c 
M-9 

M-14 

M-10 c 

M-11 
M-12 
1-13 

M- 8 c 

M-9 

M-15 

V-8 
M-9 

M-9 

m-8 c 

M-9 

M-10c 
M1-18 
M-24 
M-25 
M-26

M4-1c 

M-2 c 
M-3 
M-4 
M-5 
m-6 
M-7 
M-18 
M1-19 
M-21 
M-26 
M-27

COLLECTION SITE 

Upstream of Plant 
Downstream of Plant 

City of Minneapolis 

Kirchenbauer Farm 
City of Monticello 
Plant Well #1I 
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 
Shovelain Farm 
Peterson Farm 

Air Station M-1 
Air Station M-2 
Air Station M-3 
Air Station M-4, 
Air Station M-5 
Air Station M-6 
Air Station M-7 
Olson Farm 
Plant Site Area 
Ewing Farm 
Peterson Farm 
Hageman Residence

LOCATION 

0.2 mi @ 2850 /WN 
0.4 mi @ 620 /ENE 

36 mi @ 128 0/SE

11.5 
3.2 
0.2 
0.3

mi 
mi 
mi 
mi

323 0 NW 
128 0 /SE 
267 0 /w 
214 0 /SW

0.2 mi @ 285 0 ,iNW 
0.4 mi @ 620 /EE 

0 
1.6 mi @ 117./ESE 

0.2 mi @ 285 /-NW 
0.4 mi @ 620 /ENE 

0.2 mi @ 2850 1 
0.4 mi @ 620 /ENE 

0.2 mi.@ 28501-NW 
0.4 mi @ 62 0 /ENE

11.5 
2.5 
2.4 
3.0 
2.3 

11.1 
8.8 
0.7 
0.8 
0.5 
0.9 
2.7 
2.5 
1.0 
4.9 

2.3 
1.4

mi 
mi 
mi 
mi 
mi 

mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 
mi 

mi 

mi

3230 NW 
24 /NNE 

269 0 /U 
0 

250 0 /USW 
1110 /ESE 

306 0 /NW 
390/NE 

3530 /N 
230 /N11F 

181 /S 

1500 /SSE 
136 0 /SE 
240 /NNE 

3230 /Nl 
115 0/ESE 
1110/ESE 
1310 /SE
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TABLE 5.1-1 (continued)

MONTICELLO NUCLEAR GENERATING PLANT 
RADIATION ENVIRGNMENTAL M4ONITORING 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 TLD's 

Particulates 
and TLD's 
Particulates 
and TLD's 
Particulates 
and TLD's 

Particulates 
and TLD's 

Particulates 
and TLD's 
Particulates 
and TLD's

Radioiodine 
Radioiodine 
Radioiodine

(air) 

(air) 

(air) 

(air) 

(air) 

(air) 

(air)

(air) 
(air) 
(air)

CODE* 

M-10O 
M-18 
M- 19 

M- 17c 
m- 16 

M-10 C 
M- 16 
M-10  
M- 18 
M-10  
M-21

M-1 

m-2 c 

m-3 

M-4 

M-5 

M-6 

M- 7 

M-c 
M-5 
m-7

COLLECTION SITE 

Kirchenbauer Farm 
Olson Farm 
Plant Site Area 

Heberling Farm 
Plant Site (on site) 

.Kirchenbauer Farm 
Plant Site (on site) 
Kirchenbauer Farm 
Olson Farm 
Kirchenbauer Farm 
Ewing Farm

Air Station M-1 

Air Station M-2 

Air Station M-3 

Air Station M-4 

Air Station M-5 

Air Station M-6 

Air Station M-7

Air Station 
Air Station 
Air Station

M-1 
M-5 
M-7

LOCATION

11.5 mi 
2.5 mi 
1.0 mi 

12.0 mi 
On-Site 

11.5 mi 
On-Site 
11.5 mi 
2.5 mi 
11.5 mi 
4.9 mi

@ 323 0 /NW 
@ 24 /NNE 
@ 3230 /NW 

@ 2580/WNW 

@ 323 0 /NW

@d

3230 /NW 
240 /NNE 

323 0 /NW 
1150 / ESE

11.1 mi @ 3060 /NVT 

8.8 mi @ 390 /NE 

0.7 mi @ 353 0f 

0.8 mi @ 23 0/NNE 

0.5 mi @ 1810/S 

0.9 mi @ 150 0 /SSE 

2.7 mi @ 1360/SE

11.1 
0.5 

2.7

mi 
mi 
mi

306 0/NW 
1810 /S 
136 0 /SE

* "c" denotes control location. All other locations are indicators.
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FIGURE 5.1-1 
ELK SAMPLING LOCATIONS 
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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 - Long Term - Standard 

Distances - X/Q 

Reactor Vent - Mixed Mode - Long Term - Standard 

Distances - D/Q 

Off-Gas Stack - Elevated - Long Term - Site Boundary 

x/Q and D/Q 

Off-Gas Stack - Elevated - Long Term - Standard 

Distances - X,/Q 

Off-Gas Stack - Elevated - Long Term - Standard 

Distances - D/Q 

Off-Gas Stack - Elevated - Short Term - Site Boundary 

X/Q & D/Q 

Off-Gas Stack - Elevated - Short Term - Standard 

Distances - X/Q 

Off-Gas Stack - Elevated - Short Term - Standard 

Distances - D/Q
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APPENDIX - A

Summary of Dispersion Calculational Procedures 

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 XOQ DOQ.  

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 Y/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-li.  

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.
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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- lom and 10 meter wind data (Joint 

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

stack was based on AT 100- lom and 100 meter wind data (joint data recovery 

of 95 percent) .
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0

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/ N..A. 6 
yr.) 

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

* Applied to ground level releases.  

** Applied to short-term calculations only.

e 
TABLE A-1 

MONTICELLO RELEASE CONDITIONS
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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 1 although the reference points are different.  

** The unrestricted area is defined in the MNLP Technical Specifications.
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C
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 
NNA 

NE 
NE W 

SE**

3 
X/Q (sec/m )

4.09E*06 
I ee9f."0b 

6,11m-07 

2.50 "Ob 

4,08 E.06 
2 .0: '06 
1.80E"06 
I .96E,-06 
I ! '4F-"06 
I1b4L06 
1,21,06 
2*1 1L-0t4 

5.52E-07 
1.31E-06 
1. 16E-06 
3.38E-07 
5.55E-07 
7. 64E-07

2 
D/Q (I/m ) 

2,89E"08 
1 ,82E'08 
9 4 2F 09 
5,62Ew09 

3,30F008 
5,95E:-08 
3 08E"08 
2, 1 iE"08 
2S4 '4 08 
1 ,72E oa 

S162E 08 

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 
.98k-05 

I' 2t.05 
1 ,25tOS 
1 97U.o"5 
3 48[-mo .  
, 91F 05 
4, 10i-05 
I .60O05 
1. 14V-05 
1.28F*05 
1 08E-05 
1 ,21E-O5 
1096E-05 
2. ISE-05 
2. 1E-05

8.91L"06 
6.24E"06 
3.84E"06 
3,91E-06 
6,02E-06 
I 05E 05 

1 I-05 
R,26E- 05 

4.95Fr06 
3,64E-06 
3,89E-06 
3.29F-06 
3.73 F 06 
6.01 f.-(06 
6,49f-06 
8.24E-06

2,02E-06 
2,0 5 -06 
3, 20 06 -!o 

S,71E-06 
6,34E-06 
6, 18L-06 
2. b9- 06 
1.97E-06 
2.15F-06 
1,85E-06 
2.01E-6oh 
3.24E.-06 
3.45E-06 
4.24V.-06

2 .98E-06 
2.11U-06 
1L3E-06 
1 ,39E-Q6 
2, 16E-06 
3.89E-06 
4.28L-06 
4, 921-06 
4 82E-o6 

1,39E)-06 
1.19E-06 

I,32E-06 
,37E-06 

2.1 7-06 
2 '2E-oh 
2.74P.-06

?, .17 E-06 
1.5-06 
9.98E-O I 
1.0 1F-06 
1 .64E-06 
2,94E-06 
3. 5E-06 

1.39E-06 
1.1 1-06 
3.21t -06 
1.06E-06 
1.0 7E-06 
I b4Lt06 
1.76E-06 
2-00o-0h

1 . 74F-06 
1 .?5E*06 
8.21F-07 
8,461-07 
1. 36E-06 
2.40U-06 
2 97iIE-06 
2. 101--Oh 
I .7I b-06 

. 19E*07 

9.2?E-07 
9,P4E-07 
I . 7E-06 

S1.4 " - 06 
1.61E-06

1 * 6.40[- 06 

*Qt'L-O6 
7 .09E. -07 

2.04E1-06 

1.*02E-06 
.9'4t-07 

9. i8i--07 

83,89E -d7 
* '42[ -07 
* 191-06 

1. T5F-0t' 
0, b6g

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

9

Sector* 0.1

N 
NNE 
NE 

ES E 
8E U 

SSE 

S 

5 

N 
4N W 

N NW

0.6 0.7

m



TABLE A-4 (Cont.) 
3 

Monticello Reactor Vent Dispersion Parameters (X/Q), sec/ m 

for Long Term Mixed Mode Releases.1500 Hrs/Yr or>150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles

09 1.0 1.1 12

8,t5E'.07 

69.E-06 
1,76EQ6 
1 890W06 
8,b9E07 

7,9iI007 83.4.$E-'07 

1,02E*06 1,05E0*06 
1.1006 
I l*906

9.77Ee47 

Se4 IE"07 

I ,35E-06 
1:*19E.06 
1 951EM06 
7, 17lE'07 

7.09E07 
7191E*07 
4.40E-07 
6.44E"07 
8,55E"07 
9.14IE07

8018E*07 
0,07Ew07 
4, 19E07 
4*69Eu07 
7.16E" 7 
1 *1 UP06 
1,13E'06 

6,09EM07 
5,85E07 

6 0 9E,07 
6.14f07 
5*49Ee07 
7.17E07 
7. 1t*07 
7,b18E'07

,OOE'07 
5444E*07 
3,00i-07 

4.13n 2Oy07 
9.20EM07 
9. 04 bE r' 0 7 
1906EV06 
6., 7E"07 
5. 1 4E "07 
S*1S t" 07 

5g44E"07 
4*95E-07 

*2.2E-07 
6.10U-07 
6.60Es07

6,1 E07 
4,59C."07 
3. IbE"07 
349E"07 
5,45"07 
7,99 E"07 
8,03E"07 
9.14ELr07 
4,b3Evo7 

4.57E"07 
'40.48V"07 
4.07L07 
4,87E='07 
4,44ef'07 
5947Ery7 
5,e9EP07 
5.7bEr07

509E"07 
4s~bE"O7 
4,08EU07 2.80E-07 
3,92E-07 

6,93E*07 
7*9OEr 07 

~4 0 h "07 
4.10E 07 

* I E.07 
4*39E"07 
3.99Eo07 
4*87E-07 

*1,64E07 
**1 0 E "07

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

Sector* 0.8

(0

N 
NNf 

1j : F- N 

f 3 

4 

WNW.  
NW 

NNW

1.3 14

A4.82E* 7, 
.3,t6E,-07 
2,50k"07 
3,02E"07 
43'E-07 
4, 3'E07 
6,0(E-07 

67 ,64-707 

4,71EV07 
3,70E '07 
3 73Emp7 
3 ,99E -.07 
3 ,b 6C- 0 

4 5,E-07 
£4.5 7 E"07
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TABLE A-4 (Cont.) 

3 
Monticello Reactor Vent Dispersion Parameters ()(/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

S . 7 18 1.9 20 2_1

4. 3E07 
3.12E007.  

2,77Ew07 
$,94E07 
5,3bm07 
5.33E-07 

3,37EWQ7 

3.37Ev07 
3,64E'07 
3,32E=07 
S,97L0 1 

1,38E*07 
'4.13E:"07

3.91kn07 

119007 ,5097"07 

4507E*07 
4.78E-07 
4,800E07 
S,6 3E=07 
3.03E*07 

i.17007 3. 1 71:'7 
3,74E*07 

4 7116[307 

3,74Ew07 
73EV07

2,72Em07 
1,92Ew07 
?,37E*07 
4,95E"07 
4,29E"07 
4.35O07 
5905Ew07 
4374f207 
3,05EV07 
2,99w007 
I,26E"07 
3.0 1fIfl07 
3.b4007 3,S ~E'O7 

3.39b-07

249:E*07 

4,i8EwO7 4s,88E-07 2,21E*07 2.97E*07 
3, 88t007 

4.57k-07 

3,97Es07 
2,83E*07 

2,891Emm 07 
3, S7E 07 
2,78LE7 
$.106 07

2,986 E 0 7 

1 .67'*07 
2,07tn07 
4473E"07 
3453E&07 
),45E"07 
4.1OE"07 
2.28E07 
2,81E-07 
2, 70007 
2095L"07 
4.76E"07 
3, 3E"07 
24S7E"07 
2.85E "07

2, 72E: .07 

2,1 IEr07 
1.57E"07 

3 44Lr07 
3:37E,07 
3,80E,07 

2,10Eo70 
2,7 1Et,07 
2.58E"07 
2,824t-07 
4,49 U07 
3.12 ["07 

2.63E"07

2,52Lv07 
1' 95 F'-' 0 7 

4 95E. 0 7 
8,38E. 0 7 1 ,83E'07 

2,3£4E. 47 
2,97['07 
3 12E- 07 

1,94E"07 
2,b2E, 07 
?, 117 f:E 07 
2, 07 
2,6bt ['07 
3.0 2E 07 
2,21L-07 
2.44E"07

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

Sector*

N 
NNE 

NE 

ES w SE SsI 85 N 

8W 

WNW 
NW 

NNN

-.



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

I182E07 

2,74L"07 

2 1E"07 

$,22EV07 
1.60Eir07 

2,55wO7 
2, 18kw07 
2.bOE"07 
2,54E07 
2,9i07 
2.070r 07 
2,48ELP7

9.18E"07 
1,70EW07 
l,32E.07 
I464F 07 
a.04E,07 
2,6bIE 0 
es74EQ07 
2.99EP07 
1,68E*07 
2,40Em07 
230E0oy7 
2.SIL07 
2*48E'mO7 
2,860w'07 
1,94E-01 
2.13L*07

2.040r07 1,26E*07 

IF- ,6v01 *911i"07 

24 79E,#07 2,6E Ol 2* 78E"07 *,S4E'07 2.22E*07 

2,719E"07 
1 ,82[eof1 
2,00E"07

1,92Eoy7 
1 ,s 50L -01 
1 ,40Lw07 
1,49E"07 

2,20E"07 
4.41f 07 

2,59fE-07 
1,47Emo7 
2.15E"07 
atSE=07 
2,344L,07 
4,57E=07 
27*L07 
1,.88E'07 
2 '1.8E07

10 ,b $LIFO 
I1 41E*07 

1#,41E-07 
,b9F07 

2,O5Fr07 
2426E"07 

1243E07 

2,20E"07 
2. Q4LwOl 

2,64E*07 

1 .66E=07 
1,b8Ev07

1,75E"07 
I ,330e:07 
1,07E=07 
1 ,3'E**07 
1 ,60r07 
1.93I007 

2.291:07 
1 ,37E"o7 6. 0 E ,0 7 
1,93Er'07 2 L -E 0 7 

2,14E*.07 1,55E7 L-07 
1 ,60E"07 
1 680.07

1 ,264 07 
1 ,020 7 
1.2?E**07 
1. 01r07 

1,99E"07 
2,1 SE'-07 
1 ,94E=07 1, 93E 07 

0.."01 

I ,9?E-07 
2, 04E.107 
2, 4 7Et07 
I .60E-07

* Measured relevant to the Reactor Vent.  
Period of Record: 9/1/76-89/31/78

Sector* 2.2

N 
N N E 

NE 

5NE 

5 v 

N J 

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>150 Hrs/Qtr 
for Standard Distances (As Measured from the Reactor Vent) 

Miles

3.0 3.1 3.2 3.3 3.4

1.O2LE07 
1 ,20007 
9.444E"08 
1 .41E107 
1.440O 

e IlLr07 
I ,88Ew07 
2.*04E=07 
1,29E"07 
I .03L07 

1.75SO7 
SaOE*07o 
1095E07 
2,40E*07 
I . V0E.07 
1.52E,07

1a,6*L07 
1,14EP07 
916108 
1. 16EW0T 
1.46E*09 
1,0bIE07 
I .77E*07 
I I9.3Eto07 
I ,25EI07 

S13 E'97 
1,67E*07 
a*7 E*07 
1,07EeQ7 
2,33007 
1 46EQ7 

1.45E-07

1,51F"07 
a,09E07 
8,73E*08 

1,11 E07 
1 ,30 E1907 
1 ,53Ew07, 
Is680a7 
1,83f'rt7 
1.2aEe07 
10,4E"07 
1 ,59."*07 
1,00E-07 
a,79E*07 

1,42Ew07 
I ,8E-07

1944E'97 
I 10s4E:Q7 

1 *0bE"07 
,2'4E"07 

1,59E-07 
Io74E*07 
19 ,9E*07 
1 55E"07 
1 9 2EV0 I 

1,74-07 
24 19L"07 
1.9E"07 
1932L-r07

1,41U07 
9,91L;"08 
7.96E"08 
1 02i07 

1.8E-07 

1.17E"07 
1.47E"07 
1,46Er07 

2.144U,*07 1 , 6SE"O7 21 ifP4 "071 
I ,3bE 07 
1.26E-07

1 OlET07 
9,49L-08 
7.62E"08 
9. 15 f"- 0 .  

1 ,SI4E-07 
1,44ELof7 
1,58E-07 
1,14F-O07 
I , 40E-07 
1,00E-07 
1,31E"07 
1,59E-07 
i2,07E 07 

1,33E-07 
1.2 1Lr07

3.33E"07 
9.10E 08 
71IOE-.08 
9,37E08 
1.09E"07 
1, d5E v07 
1,37E,07 
I ,51E-07 
I,42L-07 

1 ,33-07 
I 34 -- 7 
1 ,0E-07 
1, 53E-07 
2.01E-07 
11,31 E07 
1*17L-07

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

Sector* 2.9

N 

NNE N , 
IEE 

SE 

5 W w88W 

w 
WNW 
WNW NW 
N NW

3.5



0
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

Sector* 3.7.3.6 3.8 3.9. 4.0

tea8007 
7,0tE"o8 
9, 02E 08 
1,04E-07 
119E07 
1 tgy 1 I 
S45t,07 
1 ,08E07 
Isa9'07 
1 , 1f 07 
a19U07 

I ,46Ew07 
1 ,9 E 07 
1 1,26Ei07 
1. 12E-07

1 a 2ILug7 
8 g 0E 08 
6,7 4 E*08 
0,69E,08 
I*OOEu07 

1 414w07 

:05.E07 

1927Em07 
.1 e E*07 
i 39E-07 
I s8aE"07 
1 ,23iE=07 
1,08E-07

I, 18E07 
8.09EV08 
0.48E08 

808L"08 

1.,02L-~07 
1,21u07 
1*24E07 
14e0E-07 
1033E"07 
107 4L 07 
1.19kr00 
1,0S4E 07 I

1.140"07 

1,0SE"07 

1,16I6.07 ,I o 1E.07 
9,9E08 
1,17E"07 

1*60E*07 

I s 1b1.- 07 
1,61E*07

1, *10h'07 

6.02L"08.  
7,82EV"08 
8,92E*08 
1 1-07 
I.lOrO 
191 L"07 
9,9E 08 
1 ,1.IE"07 
1.17L"07 
1,14E-07 
1,22t 07 
1,59E '07 
1, 13E " 07 
9.73E"08

two6Le,07 
7 ,2b 08 
5*81E"08 5,B1E,-08 
:7*57E 08 

3661E"08 
9 6bE"08 

1 .6E 07 

9*23 4El 07 
914E" 08 7 

II9E Ps0 7 * 1Q"07 

1,17Er07 
9,41E"07 

9,'41E"O8

A ,04E07 
7 02 E 0 8 
5 , I h 08 
7.33E-08 
8,31Et'08 

9 .20 E 0 8 

1,19 -07 

1,09Ew07 
1,13E %07 
1, ,4bt 07 
1,074-01 
9*1 IE08

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

N 
NNE 

NE 
ENE 

SEA SIC 
85 

SSW 

waw 
w 

WNW 
NW 

N4NW

4.1 4.2



TABLE A-4 (Cont.) 
3 

Monticello Reactor Vent Dispersion Parameters ()(/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

4.4 4.6 4.7

9086E=08 
6,79E"00 
5,44fEm08 

8,04E08 
8,95E*08 
9,84E*0 a 
1.16E07 
8 98EwO08 
1 0'4 E07 
1600E-07 
I,061iQ7 

1,40E07 
1 .0 4007 
8.81E08

9,64E*08 
6.457L08 

6,89Qa00 

9,48E008 
1,13E*07 

1,.01.07 
1,05E*07 

1 ,03007 
1,4Ew07 
I,36E*07 
I ,0i4007

9,2a3EW08 

5409EM08 
6,b8Le08 
7,93E408 
8,37 Ev008 
9, atEo8 
1 10E07 

8,57E*08 
9,8j~4Ew08.  
1 ,02'07 
1,QIE"07 

1 ,00E*07 
1,30Ew07 
9,92E*08 
8.2E.08

8,95L-08 

6,49E*08 

8,04E,08 

8. 84E 08 
1,0Em*07 
8, 28E 08 
9.49E08 
9,82~E.Q8 
9. 72W080 
9,69E"08 
1,25E"07 

0407E,,08

8. b8"08 
6,00[.-08 
4e78E-08 
6,31E"08 
7,0 0 08 
7,78E*O 
8,5E08 
1,03E"07 
8,00E*08 

9,46b.08 
9,'Q6E*08 

9,ib6E'08 
1 ,OEQ7 9. 1o-08 

7 821"08

8, 42L08 
5 ,83Ei 08 
4e,65E08 

6,187E""04 1 

8,27bE08 
9,92L"08 
1, 7 4 Lw 0 68 

8.08EW08 
9, 14"L08 
9,0sEr08 
9004F"08 
1, 16E-07 

8,95 L" 08 
1.60f"08

8, 18Ew08 
5,66t.08 
4.51Empa 
5,97h'08 

7,28E08 
8,0 1.08 

7850E08 
8.55E',"08 
8 79t08 
842E"08 

t.oldL-07 
8,67L008 
1 . 8E*0 8

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

Sector* .4.3

N 
NKN 

NiE 
LNE 

E 
ESE 

58 F 
4 

SW 
W  

W 
.WNW 

NW 
N NW

I.

4.8



TABLE A-4 (Cont.) 
3 

Monticello Reactor Vent Dispersion Parameters X(/Q), sec/n 
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*O8 
NN S 1 -083 

NE 4,390PO8 
N 5,82CV08 

E 4.48Ew 08 
04 79QbEwOb E8E7,06008Q~ 

wg5 k1t2-0 886 9, 4008 
SW 8.28E,08 

W 8946EPQ8 
WNW 1.08FO7 

NW8,401*08 
NNW7,80 

* 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/m 
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles

0.1 

2,76Ew09 isiTE 07 

I ,a9eaol 2. 45007 4,3)E.07 4,49E ~07 

9.09Ee08 
I ,1E Of 
I ,86Emot 
2.S4bF407

0.2 

7,89Ew08 

4, 364u00 
6i,4 08 
1,49E*0? 
1.675OF07 

6*03FwO0 

800 080 

3 44EV08 
3,80 408 

S, 14Fi. 0 8 
7.16E.08

0 4

4,70E*04d 
2,8)"08 
4,61Ew000 
3.,80£' 08 
8.b3E'08 
9.4 1£000 

I8E-'08 
e,33E,08 
2'79E.08 

2,20 F 08 
a.65E.08 

4,30E04 
i13E 08

401b000 
4 1 7E 3 0 0 
1,91EW08 

I 78E 08 
R y54Eg O MS6Ew08 

6.19fr00 
6,65E000 
2.'44E.08 
1 ,6200 

1,.90E 00 

1 .S8F-08 

2,b9E 08 h 

3.*821 08

0.5

4,3E,060 4,78EwO& 2.30E 08 I 19E" 06 I .31608 8 EW,08 4,09F0 00 
43Ewoti 

14 ,78E 08 

I ,79 F08 
1 ,6E 08 

1 ,09E w08 
Ia l* 1108 
I .8hEw08 
2.1 1E 06 
2.76bE**04

0.6 

4 .28Ei 908 
1,74L"00 
I1,065 F08 
1,OEP08 
I *42F000 

3,11E"08 3.30 E."0 1 ,38IE.08 
9, 50Ft.09 

1" 4 1 E"08 8,57F-09 9,18L-09 
I ,41000 
1,62E"08 

21 OE'08

0.7

I ,8 0E[ 0 a 
1,37E008 

1 9.4E-09 

Wg63E-08 

2,,8ETh08 I2 5- 04 

8,812 L09 

7,0 IE' 09 
7,01C"09 

1, I 3-E'a08 
I. ,9E000 
1 .btdE"0

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

Sector* 

N 
NNI 

N & 
ENE 

ESS 

SE J 
$6W 
SW 

WSW.  
W 

WNW 
NW 

NNW



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) 

Miles

0.8 

I ,38IE,0t 
1 ,05E0.  
6,848909 

8,715u09 
1 ,09E'.08 

2 110 094 2,0391- 09 8,51Ern09 6,99Ei09 

8,Bi 09 

9,991w09 
1,2/04

019 

1904ECO08 
7.83E09 
4g84E ".09 
he40E*09 
96e1E9,09 

I ,51000 

4 ,63Eu08 

4,&6E.09 

16E.09 
14e664 Ern09 

7*50E'00 
9,147Emo9

1.0 

7.88tEu09 
6,04"09 
$*74EV09 
:6SbEP09 

,04EV09 
1*09L08 
1*)7EM00 
1 ,26Enoa 

4,16E09 

4,45E*09 
5 107E1O9 
5,82E"09 
7#30E09

1.1 

4,76Ew909 
2,6 6Er 09 

8. 614 09 
9022E009 
9,93F-09 

.3,99Ew0 

3,34E"09 
2*71E09 

4.1 3E'09 

4, IbE-09

1.2 

5.03b6E09 

2. , 40 E09 
2.3OEo09 
3.214E09 
7,00E'w09 

8,04E"09 
3,46E.09 
2, 39E" 09 
2.73E"O9 
2423ET09 
2927Ewo9 

4.6b7609

1.3 

4 14E.'R09 
341 7Ee'09 
1,985W09 

6#61E"09 
2,865E"09 
209909 6 6 E 0 9 2,4009 

1,861-09 
I .891-09 
& 79E:ov 
3,1 1Lov 
Aa8'E09

14 

2,72E*w09 

1,60E-09 

~4,83-09 
5.13E-09 

751 Sf 09 
2, 380 09 
1.761-09 
2,02F 1 09 

I ,631- 09 
20 S8-*09 
1065E"09 2,48 -09 
2 E b F 09

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

Sector* 

N 
NNE 

N V 

65 N 

SE 

wtiw W 

WNW 
N W 

4N W



TABLE A-5 (Cont.) 
2 

Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m2 
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent)

1.6 1.7 1.8 1.9

1,00EW09 
2, 30G,09 

I ,36EiOfj 
I891E09 
4,09E*09 

'4s86Ew09 
*,03Eu 09 

S,720O9 

1.40E.w09 

2,21C09 
2,81(e~q9

2.51W09 
1,97E 09 
I ,21E. 09 
1174009 

3.5if 09 

IASE"09 1 .74E 09 I,4 .3'09 
I 95E*09 

2.40Eu09

2,2iEq09 

1 ,01E009 
1 .4aF904 3.04af.04 
3,04E*.09 

1,29E*09 

I ,500'O9 
1 * 1 b"09 
1,15EV09 
11 4Eu09 
1609EW09 
1,o08E09 
I o59E 09 
1,65E09 
2*08 Evo9

I ,9309 
I ,491 09 
9.0 EW10 

W.Ew09 
2,81i009 
3,1 3E'09 
1 ,31E 09 

ItOtE.09 

9,64Ewt0 
9,.'4E 10 
I ,$9E 09 
I .GSE.09 
1.8 1Eu09

1,70EV09 
1. 11E-09 
8,lI2E10 
'I 10 1 Eel1 0 
1,09Ew09 

2,75iEu09 
1 ,16E*09 
9,s2EVI0O 

9. 16o 10 

S9E.1 809 I .28E"09 

1 .59E'09

7o2O)[m09 1,62GE109 

6,994E-10 

2.07Ew09 
2,1 9E09 

1 ,02Eu09 

8.114E -10 

7,91 E* 10 
1 1 3E"09 

1 PAE09 
1.42FE09

1 ,34E109 
1 ,0'4E09 
b .4 l 4 E,@1 
6,20to10 
8,b670to 

1,96E 09 
2.1/(E 09 
9,E " 10 

7#2SE"1 0 
7 , 03E 10 

I ,0)E'09 
1 ,OIE"09 

1 .227,09

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

Sector* 1.5

N 
NNE 

NE 

5 w 
SE 

WNV4 
N w 

NNW

2.0 21



0

TABLE A-S (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

2.3 2.4 25 2 2.7 2,8

IgaE .09 

5 78: 10 
5,70E010 
7.79Ew10 
1 ,66E.09 
I ,81E 09 
I ,944E09 
8,19E 10 
6,74Eto10 
7,611-10 
6,44E 0 
b 13.: IF 0  
9.02EVid 
9,09EN10 
.1.14Ew09

I .091-09 

I 50[0 1,4E!10 

8 s4Ee 10 5,71E1o10 

U,48E 10 
tOE o09

9,85 w10o 
7.b001Q 
7 VI 

5 18Ew 10 
1 ,36109 

7o59EV09 
6, 9EW 10 
6,bif.0 
6,22410 

5.18E-10 
7,13E00 

9,291-10

8*97E.10 

44010 

4 at009 1 

',44EmO9 6,09E1109 
6,02E=10 
5,04610 

49,84EI0 
4,72E" 10 
6, ?24E 10 
7,001-10 
8.46E1 1

8,49L 10 
6,431-10 

1to 13E"-09 1*044E"09 5,3210 

5,94:09 
5'560 0 
4,60"10 
3.18F-10 
4 1 2 ' 10 
S4* 3g2*1 0 

6, SbL 10 
6.48E to

1 64 'r 10 
5,81o- 10 
3 , 701. 10 

4,89t" 10 
I .044-09 
1,13 09 

1.21E-09 
5etbE -A10 
4,22E" 10 
4 o 75 **10 
4907EMto 
3,98E1
5,6b 10 
5,95E1-1 
7 * I 41'" 10

7,0F 10 
5 35S 10 
3,4 1U-10 
5.29 EV 10 
4,51 E,10 
9 .56F" 10 
I,04f.- 09 1I O4-rO9 
1,11 j'09 
4,7bE 10 
,i,90EW 10 
4,38E 10 
3,7 'E 10 

53.5iE- 0 3,6 10 
5,5 2 0[10 
5 * 5 9 10

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

Sector* 2.2

I-.  
(D

N 
NNE 

N L 
ENt.  

SW sSF 

4 gSW SW 
W8w 

WNW 
NW 

NNW



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) 

Miles

30 3.1 3.2 3.3

bbat*4'10 
4.95E.10 
3a. tFh " 10 
3,04410 
4. 16E:10 
8s83 
9.b9Ewto 
I ,03F"o9 

44 , 42E4w10 
3,61E:.10 
4,05cwto 

4040EV0 
44 ,831:"10 
6. 13Fv10 
6.10E- "1

6,09EM10 
4,69Y10 
2 ,9 :' 10 
2,82: 10 

.86E 10 
8,-8E 10 
8,841 10 

9,66E 10 '4.14En10 
3,35E :10 
i.761"10 
3.231- 10 
5. 164:'10 
4 49E:. 10 
4,781K.10 
,661*.10

46E010 

?, 724:." 10 

4159Ev 10 
7960F".10 
0925E"10 
8.89E"10 

38 9.AEM 10 
3,1 SUE I 0 

49.4EM10

404E 10 

304-"10 2 76F I 441E 10 
3.3441 0 

08w.0 10 

.e48E. 10 

2.94 10 

2, 76E:. to 
11:'E 10 

44941-'00

5,00E10 
*1:' 10 
*371:10 
2bE 10 
I , 10 

6,61" 10 
7.617It.010 
7,73E 10 
3,044mw1o 

.64F." 10 

3, 6ES 10 
* 99E'1Q 

44 1 6 1 lf1 0

'4*71F'1Q 
* E 

2.2410o 
2093E 4o ~1 
6, 191:'0 
6,71Esto 
7,24EwIO 
i,2£4Es'0 
2,58ELt0 
2, 87 E 10 
2. S 8E* 10 
2,£4£4Itato 

*,904:t "1 
3,75F'o 

*',3W'I

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

Sector* 2.9

N 
NNK 

NE 

8SW wSE 

w$ SW 

HNW 
N W 

NNW

3.4 3.5

2,OTfwio 2 7E 1E0 2, 0 1  
600010 

b 79E 10 

2, 4 0 

3, 3 10 
4 . ,*10 4.a pt



0 

TABLE A-5 (Cont.) 
2 

Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m2, 
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr 

for Standard Distances (As Measured from the Reactor Vent) 

Miles

3.7 3.8 3.9 4.0

i,028E10 

1 ,96f6to 
I 89C10 
2.58E010 

* I . " E 10 

6,46k;10 

2,30ew10 
2 610 

2. 19E.10 

3 75BS 410

4,00E10 
2,90E to 

1 ,bE'10 

a .73EW10 

5.* 13 U 1 SUE" 10 

, Ofe' 10 2. 17 10 
2,764E10 
2. 10o10 

iAbbI 10 

3, 65E"10

3,80UE 10 
2,74E;10 
to 75LE 10 

Aq 8E - 10 *4, S41-' 10 

5,271E 10 
5,76E-10 
2, 59E' 1o 
2, 0PEw 10 

1,99E 10 

0* 1 0 

3,45E 10

i,64E 10 
1,b9EV10 

A*17 5 10 

4,9OE-10 
5,5E" 10 

1 ,9(Iato 

I ,90Ento 
3 9EtIE 10 
3. 19ELto 
2,86E" 1 
3,adEr1o

3.45F.10 

5, 44 E' 10 
1,56E1. 10 
1.17E" 10 

1280 E 10 S4,33E 10 4,74 2110 2, 35E 10 

I ,81E 10 
1 .80E '19 

* 0 40 t10 
d2l, to "1 

id 32o 1

4*30'10 
4,34E"10 

1 *491-to 

51 u,1Q 2 se4E I U 

5, 02 10 
2,'44w1 U 
1 ,80Eu' 0 
2 .33E1 1 

I *72E*10 
2,69E"t1 
2 ,6. 1 1.10 
3.04E 10

2,22F 10 
1 ,4E."10 
1 ,3bE"10 
1 .85tz10 
5 89F. 10 
4 *26E"10 

27. I4F10 

1* 72E" 1.0 
2 * 21- 10 

2, 72E10 
,65 fE,-10 

2 .9 0 E 10 
2.90E" 10

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

Section* 3.6

C-.) 
I-.

N 
NNE 

Ne 
gNg 

5 w 

W&W 

NW 
NNW

4.1 4.2



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

4.3

S.3t'10 
i a89L0u10 

1*6100 
Re05Est0 
I .6SEw10 

1 ,aiEst0 

I .59*ID0 
a * iEuto 1

4.4

1.8 E*IQ 

4,415u10 

.g97E10 
*59E 10.  

aIOE'10 
24.67l~w 10

4.5

a160Ew1Q 

* *43e 10 
* 188 to 

,35r4 10 
369E*10 

1,90E10 

I ,j6FO 10 a.4 * 1 

2 42E 1 0

4.6

*OI09-10 

Ie.i'W10 2 0 E 

4# ".10 I 8e'1Q 
I .41EVIO

4.7

iotb1*wo 

.45EV 10 
30 0! Er, 10 

3:94E"10 
I *7bE10 

1 4 7 E ~10 S,28 0 10 

I2*76b10 
4 .3ThE 10

4.8

a1 ,69If 10 

I .07EstoQ 
$F,03*10, 
1*249F"10 

3,80 10 
1 e/0E"10 

,38E. 1 U 
2, OO0l0 
S,4J2Ento0 

2*16E*10 
2,00E*10

4.9

124410 

I ,33E 10 

I ,6bE40 
I,37[ 10 e 1 FI Q1 

2308E-10 
I . 3Eo10 2 .3'F 10 1 SE .-10 

2.?dEI10

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

Sector* 

N 

NNL 
Ng 

SNE 

56W 
4.  

AWJ 

NW



TABLE A-5 (Cont.) 

Monticello Reactor Vent Dispersion Parameters (D/Q), 1/m2 
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 1 
NNE ,5. 10 

NE 9,90E."It 

86 2,99Et10 
6HE 3*5'4E'i0 

SSw 00to 
SW 1,93E 10 WSW 4 3E 10 

w I,7 10 
WNW 8,O10 

NW 108/E10.  

*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.  

NE 

ENE 

SE 

SW 

w~i 

N W 
NW 

SE** 

68 **

t'3

3 
X/Q(sec/m ) 

7,b0400 

1*001.07 

b.280L08 4.45008 4 *28E*08 

3,99Ei."08 

1 * 14L"08 

1,42L"08 

S,67E*Qg 
.1, 013E'07 
5.02E-09 
1.74E-09 
4.47E-09 
1.03E-08 
1.09E-08 
9. 95E-09

2 
D/Q (1/m ) 

4 ,51 *-*09 

b, 1UE09 
2,I34L.909 
2, 7 1E**09 
3,93E"09 
4,998L"0 9 

4.20E"09 
2,63E,09 
I 246E"09 

1.6/E-*09 2q,$iE~"09 

2,82'E -09 
5,80"-09 
8.28E-10 
8.50E-10 
1.14E-09 
6.74E-10 
6.45E-10 
1.04E-09

* Measured relevant to the Reactor Vent.  

Period of Record: 9/1/76-8/31/78 

**On-site EPA locations.



0' 
TABLE A-7 

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

0.2 0.3 0.4 0.5

2,19E-1 
3,93Evi 1 
I ,15EO 
100EWrit 
3,09EN12 
2,80EwI2 
5,57Ew 12 
6j,SbEe'1 
4.93EPlR 
1,62Eig2 
5,96E"13 
3,07E*(3 
I ,87L"12 
1 5SbEv 12 
S,490L1 i 
1.01L."11

4,31EN08 
6,93L"08 

1 ,96Ee08 
7,35E"09 
7,63E"09 
1 ,31k08 
1$40L08 
1 ,23E.,08 
4,8 E-09 
2,06F"09 
1,30E=09 
6,43E 09 
5 a49 _09 
1 .20"08 
545bt'08

b,0 9 bf. 08 
1 ,04w07 
4,44E08 
3,74E-08 
2,33E"08 

.90E"08 
3,27EM08 
3,06FO08 
1 ,73E-08 
9,62E09 
7,80EF"09 
1,7I4I00 
2,06 E08 
3,0bE"08 
9.01L-08

7018E*08 
1,0E=07 
5050E"08 
4,75EV08 
3,64E908 
4,30EP08' 

4,42008 
2,9.50"08 
1,49E08 
1.,4'Sf"08 
2,.59Ev08 
3,41E08 

9,73E-08

7,08E-08 
1,02E"07 

5,48 *08 
4 44L*08 
5.31E-08 
7441E"08 
5, VE"08 

5,35uE08 
397Lh08 
3,77_J008 2s21E*08 
1,87EW08 
3. 15F"08 
~4.21E=08 
546 E-08 1. 24L08

7 05E*08 
1,01E.07, 
6, 34E"08 
5,94EM08 
4,'93W,08 
5,99E*u08 
8,66EO08 

b445E*08 

2,73E"08 
2.33E"08 
3 b. " 08 

6,24F*08 
1 ,07E07

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 0.1

(Ln

N 
NNE 
NE 

rNE 
E 

SW 
88sW 

Wsw 

W 
WNW 
NW 

NNW

0.6 0.7

7,* SL"66 
9.961 Fr08 
b*4 bE R 08 
6,22EV08 
5,39%F"08 
65b1E"08 
9,91E-013 
9, 8 1 L--0 8 
7,81t008 
6 95 ".08 

5,37E-08 
2,9 4E "08 

'i,27: eo8 
4 ,92 F" 08 

1,1 11:07



e
TABLE A-7 (Cont.) 

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 tie Off-Gas Stack) 

Miles

0.9 1.0 1.1 1.2 1.3 14

7,07Eu08 
9,s4fEsO8 

6413V08 
5,3b6.08 
6,89LE 00 
1,0bE07 
9.01kE08 
7.410-08 
5649Eu 08 
4,88E08 
3,49F0u08 
4.50Ew08 
5,52E.08 
7, 18E=08 
1,08En07

0063EP08 
S,76E"06 
5.10Ew08 

60e5EI08 
1.05EN07 
9.41E-08 
7,4E*08 
5,49"08 

40,9EnQ8 
5,4500Ew 
b,9be08 
9.90f"08

645EN08 
*608E008 

5.,41EN08 
5,38E.008 
4091E08 
6,63L08 
1,04P07 
I . 01 07 
164 08 
5,494a08 
4.31EV08 
4.10E008 
4.b9E*08 
5,42E"08 
6,77EV08 
9,36E"08

642008 
7,b5E08 
5.13E"08 
S012F"08 
4,74E,,08 
6,51t'08 
I02v07 
1.04E"07 
739008 
S,44E o8 
4043E-08 
4932E*08 
4,77L"08 
539t"08 
60.59V08 
8,8 510' w

4 a30wj08 
7,29E"08 
4.89EV08 
4,89E-08 
458E*08 

9,96f08 
1 06E*07 
7631FP08 
5,37Ew08 
4. 4908 
4 14 E" 08 
4, i0tE'e08 
5,33t-08 
6,40L-08 
8.40Er08

6, 18 08 
6,97E"08 
4.69E*08 
4,67ELo8 
4,43E"08 
69 19F"08 

1,0bE 07 
7,19E408 
5.26E r08 
4,49L-08 
4 ,55E '08 
4.80E-08 
5,bE"08 
6,21EP08 
8.00E-0.8

.6,050,-08 
bb67E08 
4 , 50L-08 
4,47,E! 08b 4 4 7 E. -0 8 
4,7 E "08 
b,00f 0 
9, 3 ? E, 08 
1 ,05E"07 
7,04 -08 
5 I3SE-08 
4*45E 08 
4,58E" 08 
4,77E-08 
5,16-08 
6,01i-08 
7,63E.-08

* Measured relevant to the Off-Gass Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 08

N 
NNV.  

NE 
ENV 

SE 

SSW 
5 w 

WSW 
W 

WNW 
NW 
NNW



S 
TABLE A-7 (Cont.) 

3 
Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/n 

for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

16 1 18 1.9

5,91EVO8 

403E08 
4028f08 

580"08 
8997~Q 1 4E"08 
I .04L'07 
6,65EV08 
4,99Er?08 

4.57[08 

5,81E08 
1,29-08

5i46E08 
6,06b108 
4.MrEO08 
49 10E08 4e94Eno8 '4,* 9AEVo0 

5,59fir08 
8.77L"08 
9.98 -08 
4e5141-08 
5,03E-08 
4 , 46E,-08 
4.I7lEr08 
4079E08 
5,10008 
5,64E08.  
6,09u"08

5.43L 08 
5,74Efi 08 
4014"08 
3,93E"08 
3, 76E-08 
5,39E"08 
855L-08.  
9 0!BL"08 
b, 23EP08 
5 ,0 4L08 
4,51E"08 
4, 8 1 LM08 
4,85E"08 
5,12,08 
5,47E"08 
6,52E"08

b,20EH"08 

4,06Eo-08 

3,771-08 
3,600"08 
5,18Em08 
9.s2E-08 

5,931-08 
5e04t-08 

4,854e08 

14389Er 08 
5,13E08 
51 40E.08 
6.18L-08

4o99E-08 
501 7F"08 
3,96008 
3,62?E08 
3,44L08 
4,98F>08 
8,071-08 
8, 80E -08 

5,06,L 08 
4.55LE 08 
4,921-08 
'4.*90 E. - 0 
54,92E-08 
6, 1 SL"-08 
5,871L086

4,78E-08 
4,9ef-08 
3,88 E*08 
3 * 47 F008 
3,290-08 
4078 - 06 
7 083L-08 
8 42L-08 
5,39E-08 
44,99E-08 
4,54E-08 
4,94E-F08 
4,90E-08 
5, 1 lEr08 
4,97E-08 
S.58E"08

4,59E!-08 
4"69E-o8 
3,19t*08 
3,314E-08 
3,1SE-08 
4,60E-08 
7,59.-08 
8,0bE.-08 

* , 4E08 
4#95E-08 
4,52E-08 
4,95E- -08 
4 *69E 08 
5.08E"08 

4,82 1 -08 
S * 108

* Measured relevant to the Off-Gas Stack.  
Peridd of Record: 9/1/76-8/31/78

S.ector* 1.5

L')

N 
NNE 

NC 

ESE 
SE 

SSE 6S 
8 

SW 
Sw 

WSW 
W 

WNW 
NW 

NNW

2.0 21



TABLE A-7 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters ()/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

2.3 2,4 2.5 2.6

4,41F.08 
4,48E"08 
.1. 11:.'08 
3.21ErQ8 
3,02~Er08 
4. 4?E08 
'I 32E " 08 
7,72E"08.  
'4 9 1 LV08 
4,90Eu08 
4,49E-08 
4 ,93L 08 
4,86fw08 
S 05E 0 8 
4 , 6 1 E 08 
5006E"08

4. a3 EO 08 

3,09Ew08 
2v90E08 
4,45E08 
7.12E"08 
7,39e"08 
4,69E"08 

4o44E*08 
4,99EV08 
4e03Er08 
5,01E08 
4e*2EwO 
4 .83F08

4,01E*08 
4109E08 
45SE"08 
4$98E00 
4.78E"08 
4909E"08 
6,89L-08 
7,08[v08 
'4 ,48Em08 
4,79Evo8 
4,42.000 

4,9BE-08 I a 9 LE 0 08 

4,38E,08 
4 .62Eo8*

3,92EV-08 
492E'08 

2,87 E060 
3,940-08 

6,68E"08 
6,79E"08 
4,900 
4,73E-08 
4,38f1608 
4484E08 
4.75"000 
~4 9 9 1. 08 
4,25'-E*08 
4.42m08

*982E"08 

3,36bE**08 
*576b08 

3,9E -08 
6,*38Er08 
6,53 L'08 

4145 1 LP~0.8 
'40,23V08 

4,24E"08 
~4,89E(o8 
4, I4L- 08 

4.24k-08

, 73 708 
3,61E-08 
3,24E,086 
2,65E 08 
2,47E-08 
3,66E,08 
6,11E "08 

4.11E-08 

4,09"08 
'4, 42E-08 
4.44Er08 
4,75L08 
'4, 'E-08 
4.0 17'008

.5 , 64E-08 
S,47Er08 

3.53E-08 
3,5 3E-08 
6,0 S f08 
4, 03E 08 

'4,11E-08 
3,96Eb-08 

4 24E-08 

'4,660 

4 . U 8E -08 
S,91E-08

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sqctor* 2.2

m

N 
NNE 

N L 

siN: 

SW 
WSWE ssw 

8I' 

WN W 

NNW

2.7 2.8



0
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

Sector* 3.0 31. 3.3

3,55E*08 
3,34E"08 

2,4bEO8 

3,41Ce08 
5,62008 
5.8iIE*08 
3:94E.08 
3.93W08 
3084 e o08 

4. 1 Iw08 
4,58E-08 

3.70db08

3,47E"08 
3 22E*08 
2,93EO08 

2a288-08 
3.29E* 08 
5039E"08 
5,42E"08 
3,86E*08 
3477U08 
3.72Eu08 
3,90 08 
4.04E"08 
4,b01w08 
3,9bE08 
3,624s08

3,39L"08 
3.1 1E908 
2, 84 E 08 

2, 19IF" 08 

3 18E"08 

m,42E.08.  
3,78Ee08, 
3,1E-08 
3, blIE 08 
3,74i008 
3 *93 08 
4 L,420.0 
3,90L08 
3.49L-08

3,100E-08 
2 ! I 0 -. 0 8 4, 7bE 08 
221dE"08 
2,0 iL-o8 
3.080E08 
4q98E"08 
5.23Eo8 
3,70Eo08 
3,47E"08 
3.5 E1 6,08, 
3,60E08 
4.81k08 
4,34E"08 
3,85E"08 
3,36E"08

3.24E"08 
2,900r0 
2.47E08 
2,14E"O8 
4 ,00 0 "08 
2,98k"08 
4,8 0w-08 
5,0bt'"08 
3 ,63 E 08 
3 .3 4 C" 0 8 
3,41L-08 
3.4/L08 
3,70O008 
4 .21L,08 
3,79 E P 08 
3, 2'EL "08

3,17E-08 
2,80 L"08 
2,b 0 E 08 
2,07E .08 
1,94EvO 
2.89E 08 
4,62LE08 
41 . 89 E 08 
4155E"08 
.3,21E-08 
3.32El08 
3.$4E"08 
3,6OE"08 
*4,0f08 
. 74L0 8 

3 ,14E 0 8

., 1 , 1E 08 
2,71 E-08 
2,52E"o8 
2 , 00E -08 

2.i0E-08 141 8 8 f 0 8 

, 46V-E68 

3, 49E(8 
3.09L-08 

3,25008 3,22E-08 

4 4 194 - 0 8 
3, b 8 E "08 
3 ,03 - 08

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

0

(0

N 
NNL 

NE 
(Nt 

5 E 
SEE 

8 

SSW 
W w 

wS W 
W 

WNW 
NH 

NNW

3.4 3.5



0
TABLE.A-7 (Cont.) 

3 
Monticello Off-Gas Stack Dispersion Parameters (X/Q), sec/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*' 37 3.8 3.9 40

3,0OE08 
44,0SEN08 
2.450eo 
1,94E008 
1682E*08 
2701E"08 
4i.0E"08 
4,60EMOS 
4,49k"08 
3,01EV08 
3,17EM08 
I. 17f"08 
3,38E08 
3,99Ew08 
3,6bo08 
9,94L.08

4091Ew08 
2.54E"08 

,39e8oa 
1 08BEu08 
1,77E 08 
2,64E"08 
4.1bEO8 
4 ,49E-,08 
3,30E00 
2.9E"08 
A. I 2F08 

. 12E*08 
3,2Eaoa 

*18SE"08 
4.51 0  
4,84ES08

2,62E08 
2,47E"08 
2,32EM08 
1,83FI908 
1a71E"08 
4.56EP08 
4*02E-08 
49,37E"08 
3,22E"08 
28bE"08 
3,07E08 
3,07E-08 
3.15E-08 
3*71E-08 
3,4S3E08 
2.6'b L08

2,74E08 
2,0008 

1.77E"08 
1 66u08 
4:4I9L-08 

4970m8 3 ,89E08 
327E"08 

3,02E"08 

33.08 3,05E08 
3, IE 08 
2.671'08

2,6bbL08 
2.33E-08 
2,20E08 
1,7E "08 
I ,62W08 
2,42L,08 
3,77E,08 
SI b[E'08 
4,16E08 
2.12E,08 
2,98E"08 
2,98E"08 
2,95E-08 
3,SIbE-08 

28Ebk-08

2,59EW08 
2,2bEeO8 
2. 15E"08 
1 ,68-108 
1,s57L"08 
2, V5E8 
3,65E-o8 
4,06f-08 
2,99V-08 
e,b6ti'-08 

2,9SIE08 
2,94E008 

3, 35F-08 
. 201 5 0E 08 
2,dE'08

2.51E-08 
2,20L008 
2.09k008 
1,63E "08 
4,3E-08 

2,59E" 08 

2 .H 08 3,97 L-08 2, 92E-o8 2,59E008 
2,t39E-08 
2, 6 9 F., -0,8 
2 7 7 7I -0 8 
3 2, 7 E -0 8 
3,1 5-08 
2 * 45 L-08

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

0

0

N 
NNE 

NE 
LNE 

E 

SE 

5SC 

siw 

WSW 
W 

WNW 
NW 

NNW

4.1 4-.2



TABLE A-7 (Cont.)

3 
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

43

2 ,45Ls08 
2, 14E*08 

1 5908 
3 '49L08 
2,23 008 
3 43E"08 
.3 8008 

2,53E08 

24,85F'"08 
2'85E"08 
2b8E08 
3 a14E"06 
3,07E"08 
2,38E"08

4.4

4.38fwO8 
4408E.08 
1,99EN08 
1.55ff00 
1.4 5E08 
2,18f"08 
3,33t"08 
3, 79E"08 
4179E"08 

2,481E'08 

2,bO000 
3,05E*08 
3,00L*06 
2.42f"08

45

2,2 08 
2.03E=08 
1,95E"00 
1,51E o8 
1.42I"08 
2,12E08 
3,24E"08 
3,71E*08 
2,7 E"08 
2,42"000 
2, 77E"08 
2,77100 
2,53Er08 
2,95E"O0 
2,94E"08 
2,26E08

46

4.2b8008 

I ,90Es08 
S,(47E'08 

1 ,30008 
2,07E*08 
3.10E08 
3,60008 
2,65E-018 
2.35E-08 

2,69L."08 
2,4008 2,746E08 

4086M108 
2,20E008

4.7

2.20k"08 
1,93E"08 
1 *86E*08 
1 444"08 
1 ,35E"08 
a.02L08 
32.6Ef08 
3,5()1i08 
2.STEv'08 
2,28008 B 

2,6 1E008 

2,39E"08 
2,39F08 
2. 18E*08 
2.14Er08.

4.8

* 2,1,SEi08 

1 ,82Em08 
1,40F.-08 
1 ,31E 08 
I 91.9708 
2,98E 08 
3,L41iE08 
2,50E08 
2.22E 08 
2,')3E 08 
2 *53 L 08 
2,33E-08 
2, 71 E 08 
2,70 08 
2,08E-08

4.9

2,10E"08 
1.84V.08 
1, 78F-08 
2,37E 08 

1,28 08 
1,93 "08 
2 ,90E. 08 
3,32-08 
2,b4E -08 
2, IbE 08 

2, 26E I 08 
2,64E -08 
2.6 iL 08 
2 90U3c0011

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

N 
NNE 

88W S i~ 

w 
WNW 
NW 

NNW



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 

Sector* 5.0 

N 4405E"08 
NNE ),79000 

N 1,74L*08 
(Ng .,3'W"08 

2,82En08 

i3,i1Ew08 

88W 4:10E,,08 
SW 2,49E-08 

w 2.21F"08 
WNW 2957E-08 

NW 2,5FE08 
NNW 1 98tr0t 

*Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78



0

TABLE A-8 
2 

Monticello Off-Gas Stack Dispersion Parameters (D/Q), I/rn 
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Mlei

02 03 0.4 0.5 0.6 0.7

1i,44E"09 
I ,O5Eb"09 
1,06E 09 
9,7E14'I 
7,81u4E10 
506 b09 
1 ,42Eu09 
I *19E 09 

303t10 
7,94 10 

614AEt .10 
I 79V 10 
1.9 4E 0 9

4189k"309 
7,63Ew09 

.$l60E ~" 0 4 
3,30E0.09 
9,67E"09 
3.61E 09 
4,8tE.09 

41E 09 

ig,02LV09 
t,1L"E09 
I .03E '09 

2,5tF"09 

6.b9Ew09

6131E"09 
9.791'09 

4,62tb9 ' 
34ti2 04 3,L45fi409 
4,70 09 
6,41kL09 

b,4bo9 

2 65E"o94 
I, 48E09 
I 313E.-09 

I ,98E-09 
2,781-t09 
3. o9Lf09 
8, 48Fo-v09

$,72Ee09 
4*17I709 
4981E".09 

3,3.1-09 

6,00f"09 
b,20E'09 

S4, 0 bE09 
9459E409 

1 ,33h"09 
1 ,85E 09 
8,56Ee09 
3.I3Es09 
7,591-09

5,001-09 
7,59E-09 
3,6E-09 
3,34E;09 
2,7/E-09 
3492E 09 
5 , 64E !09 
5e00cr09 
.*a75E"09 
2,25F 09 
1,35 -09 
1 *31F"09 
1 *72E"09 
2,36E"09 
2,87E-09 
6,661-09

4.444-09 
6,61E-09 
3,27EO9 
2,95E-09 

2490Em0 9 3.63Ei09 

'4,92E09 
3,5uL;09 
2,1 1i-09 
I ,3A1-09 
S, 32Ek09 

2,20.009 
2,69E"09 
5,88F.909

'4,00h'09 
5,82E"09 
2.94E-09 
2,64E 09 

2,27 -09 

3,40i-09 

4,9bE- 09 
3,34009 
2,03.-09 
1,34-09 
le,361-*09 

159)E-09 eI *U91-09 

2,157E-09 25~7E -09

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 01

N 
NNL 

N E 
ENE 

SSW 
SW 

W 
WNW 

NW 
NNW

C.)



0

TABLE A-8 (Cont.) 
2 

Monticello Off-Gas Stack Dispersion Parameters (D/Q), i/m , 

for Long Term Elevated Releases >500 Hrs/'r or >150 Hrs/Qtr 
for Standard Distances (As Measured from the Off-Gas Stack) 

Mile§

0.9 1.0 1.1 1,2 1.3

3,47E"09 
4093EnO9 
2,56F-09 
2 ,2E iE09 
2,01 0 09 
1$ 35E"0 9 

1,2 4 F-09 4,81 09 3,09, 09 I ,88E 09 I ,30Ew09 
I ,3bE.09 
S,'491: 09 

I .93E '09 
2, 37E 09 
4,b2lw04

2,90E-09 
4.00009 
2. 13E 09 
1284E"09 
1,701 w09 
2.74E.309 

211E"04 4 ,b44l09 
1 ,21El-09 
I ,27"09 
I IEm09 
I ,71EI09 
2,I0E"09 
S 73E909

2 391 09 
3,24Ee'09 
1,76E'09 

@ 5 4V09 

e432E"09 
3.94E 09 
3,89Er09 

2 ,431409 
1,05ErO9 
I ,1FIE-04 
I * 6E-09 
1,46L.-09 
1 ,80E-09 
3.*06 E. 9

1 ,98E-O9 
2,65E.409 

3 2 3BE!.09 I .271009 
S97E-09 
3,38El-09 
3,37 E'-09 
1099EL09 
I I22E009 
9*14E"10 

*476Es10 
9 .93E I-10 
1 ,24F"09 
1,53Fr09 
2*53h,09

1 ,b6El09 
2,?01:09 
1.23E: -09 
1,06E"09 
1,00E"09 
1,69Er09 
2,94E-09 
2,95E09 
1 7?2E"09 
1,0)E,-09 
8,00: 10 
8, 59E10 
8,61E' 10 
1,07 -09 

..32L-09 
2. 121:-09

1, 42E-09 
1 ,85E_09 

I,030o9 
8,59F.10 
1 947E."09 
2,58E-09 
2,61Eo-09 
S150E-09 

9, 18E- U 
7906E:-10 

1 . 0 fE -1 0 * 54E o 9,3bE-10 

1,10E"09

I .23E-09 
1 ,581:09 
9.02El-10 

UIJ5El-10 
'I.,45.k"10 
1 ,29E.-09 
2,29L-09 

2,32E"09 
1,32E-09 

8;09E1- 10 
6 ,2 91:10 
6, 81 [-10 
6 66E-10 
8,22: -1 
1 *0 If-09 
I 1,54E-09

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 0.8

> )

N 
NNf 

NE 
ENV.  

E 
ESE 
St: 

SSE 

8 
SGW 
WSW 
WW N 

w N N 
NW 

N N i

1.4



0

TABLE A-8 (Gont.) 
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

1.5 1.6

1 IOIE09 
1436E-09 
7.84,610 
6.74-10 
b051E-10 
to I 4E"09 
2.04L009 
2.086409 
1.1 E 09 
7.17E-10 
b.63E.10 
6e.12F"10.  
7, i dF-10 b,93Ii00 

8.9)L" 10 
1 14b-09

9,.I6h10 
1, 18EV09 
6,68E.10 
5,88Eo 
5, 75Ese 10 
I ,01E09 
I ,83E-o9 
1 I ai 09 
1,04E09 

5,0&8Fm0Q 
5,53W-19 
5,32"10 
6,50E"10 
8 0)E- 10 

1,09

8,27ig 
1 ,03F-09 
6, 08E" 10 
5 16E w10 

9,060E10 

1.70E-O9 
9,35E'10 
5,7 e- 10 

7,2 010 

10 o-09

7,36E"10 
9,0E-10 
5oe4 Ii 10 

1,59 E10 
4,6E*.10 
8, 16E"I0 
I ,50Er09 
I ,54F"09 

6I,20 F 10 

4,58IE-Io 

S4*27EF10 

6,50E-10 
9, 12E-lo

6,92 -10 
8158t-1Q 

432- 10 

4628E 10 
7,64Er10 
1440tr09 
1044E**09 7 ,I9E-0o 

4,86-10 
3,90E-10 

4,265U-10 
4905f 10 
4,92k--10 
6,07L-10 
8,59E."10

6.30E"10 
1 7 7E 10 

*63E "10 

3,90E 10 

69E10 

S*93E-10 3.90E-10 

3, 72-10 
4 *51 E- 10 

5.51- 1 U 
7,1 E ,& -10

5, 75E -10 
7,0/ E-10 

:5. 5 8 E: 10 

b, 57F". 10 

1 4_iL-j0 
b .1- 0 9 

4, 1 OE-0 

3,63E 10 
S, 420- 10 
4, 10E- 10 
5, 1 2E- 10 
7, 1c?.-1U

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

0

Sector*

N 
NNE 

NE 
NE 

S ~ 

SSWI E8E 
SW 

WSW J 

wW w NW 
N NW 

NI N W

01

2.0 2.11,7



0

2.3 2.4 2.5 2.6

46E, 10 

3,1 8 10 
3,08Eu 10 
S,93o 10 
16,09E09 
I *1 .E-09 
b. 141-1o 
3,79E"10 
3,07Eulo 
3, i6te ~ 

3.83Enjo 

6,.531: 0

M.86:'10 
Is93j-u 10 
I.58E1Qg 
3. 02Ew 10 
3904E 0 4OE' 10 

1,0IE09 
1.05 0~09 
5 69Ew10 
is.76E 0' I 

86E '10 
3.1 1t*10 

4.3tieg10 
6.01 10

4,494E 10 
9,46ENl 0 

30:. 10 
8.79 E10 
2,80Em 10 
3 09E" 10 

944E 10 
9,78 ~E" 0 

3090E 10 

34 091:. 10 3, 4 10 3.09E*10 
£4.07t/1 ~ 
5.551910

4 051-0 
$.06E1o 
2.58E to 
2.601.10 

8,1.7 1 U 
87Eto 9. 12E to 

4.92[ 1o 
3.921:.10 
4, 581EV 10 

1016 to 

0,89E"10 1 3 'e 1 0 
3,78 1E
5.l4E1*IO

3,87E o 
4 168E Uo 
ie,85E 10 
2,40 o U 
2, 42E1 10 
8,21F'-10 

8,52I'10 
as.59E** 10 

2,91v10 3,621:-lO 

3,390 10 

3,53- 10 
4. 77F **10

2424E- 10 
2,28 10 

4052E 10 U 'I 1 -,L0R10 7.b61E10o 7.981" 10 '4,29L-toQ 3.3£4Ec to0 

3,045E" I U 
3. 30Fm 10 
4 4.4E* 10

. 06: 6 10 
2,A8bEr10 
2.09E,- 10 
2. E11-10 
3, tbE I U 
1,20'-10 
/1 14 11t F 10 
'4 0 21 E' 10 

4 1 1E ~- 1 0 2,5)1-10 2 ,83 SI10 3,20E-10 
3 ,09E:-1 0 
£4 * ) e 1

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

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

Sector* 2.2

N 
NNE 

NE 
ENE 

SSE 
SS C 

S W 
WSW 

W 
WNW 
N w 

NNW

2.7 2.8

>



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) 

Mii

2.9 

4*,16510 
3,79Eu 4 0 

1 o95Ee10 

1, O3Eu 10 

7.8 10 6376010 

a, "4 -i 0'I 2,63Ed0o 

4097E" 10 
e 90 En 1o

3.0

6896Ew10 

3454f0 a1 485E10 .64UE"'10 

6.63EW10 

3,54F010 

2,7 10 

A.646-10

3.1

e,78E 10 
3, 3510 

te lgAt o 1 7 se E O 

i320 "10 
'5,9UI 19 

250E-10 
2,12E-10 
2 29E" 10 

e,58E 1o 
2,5/E"10 
394th to 1

3.2

31.1 sk.g I U 
1,9eF10 
I 62E" 10 
1 ,64E 11)0 
31020 1 0 
5.64E 10 

I 95EMe10 '3008E. F10 

2,1 4E. 10.  
2 10 E10 

2,4 21E10 

4.021wy 1-

3.3

2,a/It -10 
95 Ew 10 

I1,52fi'o 
I 5'if t-10 

2,B5Ee410 
2,85010 
,>, 3 3 EIS10 

5*56E10 

2,0 10 
1evE-10 

2 * 1 8 10 
,26EM 10 

2280 . 10 
3036f 10

3.4

2,33E to0 

11 1 0  

I e46E,, 19 
2, 69EV 10 
I ,044E10 2.8,E-~10 
i 2bE2 10 
2,81Ewto 
2,06Eit0 

1 .77H1 .  I ,b2E-Io I ,71" 10 

2, 16f 10 
2,8 6Eb- 10

-3.5

2,20E-1 0 
2 063ErIo 
1,62E-1U 
I i6E-10 
I ,39E" 10 

55bE- 10 
4,7/I-10 

1 .9 L .! 10 
1 964bE10 

I 66E-10 
el 0 o F,1 0 
2, 0 4 FU 
2,7 0tE.

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector*

N 
.NE 

3 L 

SSE 
SS 

8w W 

WSW 
w 

wW WJ N W 
NW W 

NNW

(A)



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) 

Mils

3.6 37 3.8 3.9 4.0

2.09E1Q 
49L:' 20 

1 .5.31.10 
1 29U'F10 

e, 42E"
4g53Ew10 
4, 721"' 10 
2.52F; 10 

1 68EV.-10 
1 5l7E10 
188 110

aI.98E 10 
S4$5E 10 

I ,468to 
I ,24E"10 
1 ,24En0 
2,29F*10 
4 30EI-0  
14 ,48E: . 10 
24.bE10 
I 73E010 
1 46EM 10 
1 64E..10 

1,78E"10 
*86,F10

I @88Eg 10 
*124EvI0 

I 13 .10 
*E".10 

1 18*(810 

426. 0E10 
2,34E"10 
Se64F'" 10 

I I7E.0 10 

10 OE-10 
1e 11LI10 
2,77IU"I

1e78E*10 
4.13LEst0 

1,10IE10 

2.0/0 
3,88 10 

2.32010 
1,59E-10 
1,31Ea10 

el 03E*10 
1*59E-10 1.731E"10 
t1Ep 10 

*0 3E.1

2.02 10 

105F-10 
1 .071 10, 
1 ,9*E"10 
4.69E10 
3,85E:teU 
2.5i4E"g1 

I .26ff10 

1*08E-10

a hi!P1 0( 
14E2 10 9293EV 11 

1, 91" 10 

1. 01 10 

. 7E 10 
2 43E-'10 
1 .18k"10 

1 31 E-10 
I .20:-o  
I .'44E10 

1 .9ta**io

I 54E-10U 
18 4EF"10 
9, 1 . 10 

1,79E-10 

3.i50[0, U 

?1dh'E 10 

1I,14E-1Q 
1 9 Q

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

S

Sector*

N 
NNE 

NE 
NE 

E 

S1 

SSN 
8 w 

WSW 

WNW 
N w 

NNW

4.1 4.2



0

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) 

Mile§

4.4 4.5 46 4.7 4.8 4.9

1476E"10 
1 08o 10 
9 08E..'9 I 9 26E;,' I 
9,236E 1 
1 ,73 4 1 
3,201.10 

2, 081" 00 
1,30 01: 
1,081-10 
I, 191-10 

1,30E" 10 
1,586l10 
I ,80E 10

1 ,0~E"I0 

&,635" 1 

3,06bE 10 
3, 19E1i0 
1 ,98E'to 

1,03E 10 

1,041 to 
1 E,10 

I *72"10

I ,6E 10 
9.88E- I 
83,a9fj 1 j 
34461E 11 

I 8bE 10 
1 ,891E to 
I ,l8E l 

1 .08E10 C 
9 637E 10 

1 .44'E' 10 
1*.66E- 10

1 ,3E10 
9,I0Et 11 

8,10Ent 1 
S,d49E 10 

2,92E"10 

1,0-810 
9,39 11 
1,03E -1 
9. 3 ? Ii 
I1 3F2'.10

1 ,27E-10 
*05E 11 

I 60Et- 1 9,75E11 

,43E-10 
2 ,68t6 ~:
2,801-10 

I ,0 2E II t*70ft10 
32Fu-- IQ 9, 021  

1 ,086"10 
1,321-10 
1*511-10

It Itic- 10 
Iq1,- 10 
b,68F11 I 
7,2 43E1 I 

7,443E11 l 
1,3/E 10 
4, 57E" 10 

I ,031:to 
64,59E 11 I 
9,46E1 tI 
U.64E1 0 
1 ,0tI-10 

1,*2t0 -10 

1,.4'5d-'10

SS?. I 2 i U 

7 .13E- II 
1 ,31Etu 
2, 4bE- 10 
2,5/E: 10 

9.Oo1-11 
109,0 -11 

9,9'E- 11 

1,39E-10

* Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78

Sector* 4.3

(0

N 

NNE 

ENE 

SE 
SE 

48W 

@w 

WNW 
NW 

NOW



TABLE A-8 (Cont.) 
2 

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) 

Miles 

Sector* 5 

N 1.09EM10 
NNE 30to"IQ 

NE 7199E"i1 

86 1,24E 10 

SE 2,366 Eto 

SW 7 90L" 1I 
SW 1869E" 1 
w 'I 94F- I 

WNw i5l.1 
NW I,bE,10 

NNw 0 33E0Q 

*Measured relevant to the Off-Gas Stack.  
Period of Record: 9/1/76-8/31/78



0

TABLE A-9 

Monticello Off-Gas Stack Dispersion Parameters 
for Short Term Elevated Releases < 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 

WSW 
W 

NW 
NWW 

NNW 
E** 

ESE** 
SE** 
E** 

ESE** 
SE**

3 
X/Q (sec/im 

1 .55E-07 
1.41 E -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/mi 

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



0

Sector* 

N 
NNEN E 

N  

SS4 

NNW

0.1

** 
** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

**

0.2

** 
** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

**

0.3 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

**

0.4 

1.67E-07 
2.82E-07 
7.93E-08 
1.63E-07 
8.63E-08 

2.73E-07

0.5 

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

TABLE A-10 

Monticello Off-Gas Stack Dispersion parameters 

( sec/m3 for Short Term Elevated Releases !500 Hirs./yr. or < 150 firs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

0

0.7 

1.18E-07 
1.69E-07 
1 .08E-07 
1.46E-07 
1.07E-07 
1.02E-07 
l.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
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TABLE A-10 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 

()/q), sec/m 3 , for Short Term Elevated Releases < 500 1rs./yr. or < 150 firs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

N 
NNE 
NE 

ENE 
E 

ESE 
SE 

SSE 
S 

SSW 
SW 

WSW 
W 

WNW 
NW 

NNW

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

>A)

I



0)

1.7 

2. IOE-07 
2.23E-07 
1.55E-07 
2. 13E-07 
1.51E-07 
1.70E-07 
1.9E-07 
2.01E-07 
2.38E-07 

1.69E-07 
1.72E-07 
2. 50E-07 
1 .81E-07, 
2. 59E-C7 
1. 96E-07

1.8 

205E-07 
2. 03E-07 
1,86E-07 
I,.89E-07 
1.88BE-07 

2.OOE-07 
2.21E-07 
2.35E-07 
2.34E-07 
1.87E-07 
1 .09E-07 
2. 50E-07 
1.97E-07 
2.40E-07 
1.92E-07

1.9 

1.94E-07 
1*97E-07 
1.77E-07 

.74E-07 
,1.75E-07 
1.55E-07 
2.01E-07 
1.77E-07 
2.18E-07 
2.24E-07 
2.01E-07 
2.OOE -07 
2. 32E-C7 

2.17E-07 
2.2E-07 
j.aIE-07

2.0

1.8BE-07 
1.8 7E-07 
I .74E-0:7 
1.69 E-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 
2.31E-C7 
2.09E-07 
2. 8OE-07 
1. 81E-07

2.1

I .79E-07 

L.591 E-07 

1.78JE-07 I . .6E-0?7 I. .64E-07 2.59E-07 1.50E-07 
1.77E-07 1 .78E!-07 
2 .9E-07 
,2. 1 7E-07 

1 .E-07 
1.94E-07 
2. 23E-01 

2. 01 E-07 

1 . 74E-07

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78 

***See appropriate Long Term values

TABLE A-10 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 

()Qqj, 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

Sector*

N 
NNE 

NE 
ENE 

SE 

85 w 

Sw SW 

NW  

NNW

1.5 

2.56E-07 
2. 59E -07 
1.71E-07 
1.82E-07 
1. 73E-07 
1 .84E-07 
2.06E-07 
2.25E-07 
2.10E-07 
1.90E-07 
1.80E-07 
1.78E-07 
2.14E-07 
1.96E-07 
2.UOOE-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 
2.10E-07 

1.84E-07 
1.74E-07 
1.76E-07 
2.22E-07 
1 .87E-07 
1. 90E-07 
2. 0OLE-07
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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

2.3. 2.4 2.5 2.6. 2.7 2.8

1T.7OE-07 
1. 70E-07 
1.60E-07 
1.57E-07 
1.49E-07 
1.48E-07 
10 95E-07 
1.69E-07 
1.65E-07 
2. LSE-07, 
1 .81E-07 
1 .82E-07 
2. L5E-07 
1.89E-07 
1.91 E-07 
1. 72E-07

1 .66E-07 
1.62E-07 
1. 53E-07 
1 .6E-07 
1.44E-07 
1.46E-07 
1.68E-07 
1.58E-07 
1.58E-07 
2.1IE-07 
1. 90E-07 
1.86E-07 
2. i 8E-01 
1 .89E-07 
1.86E-07 
1.683E-07

1.58E-07 
1.5E-07 
1.53E-07 
1.47E-07 
1. 36E-07 
1.43E-07 
1.64E-07 
1.58E-07 
1.51E-07 
2. 12E-07 
1.93E-07 
I .79E-07 
2.20E-07 
1 .90E-07
I.80E-07 
1.68E-07

1.54E-07 
I 51*E-07 
1.37E-07 
1.44E-07 
1.33E-07 
1.38E-07 
1.61E-07 
1.50E-07 
1.46E-07 
I. 89E-07 
1.93E-07 
1.72E-07 
2. 19E-07 
1. 93E-07 
1. 76E-07 
I. 59E-G7

1.51E-07 
1.46E-07 
1. 40E-07 
1.36E-07 
1.2E-07 
1 .33E-07 
1 .55E-07 
1.42E-07 
1.41E-07 
1.82E-07 
2.32E-07 
1.90E-07 
2. 1OE-07 
2.26E-07 
1. 72E-07 
1. 54E-07

1.47E-07 
1.44E-07 
1.* 36E-07 
1 .33-E-01 
1.* 23E-07 

1.28E-07 
1.66E-07 
1.35E-07 
1.40E-07 
1, 76E-07 
2.23E-07 
1.84E-07 
2. 08E-07 
2. 18E-07 
1.69E-07 
1.45E-07

1 .37E-07 
1.37E-07 
1.30E-07 
1.28E-07 

651E-07 

1.71E-07 
1.60E-07 
1.605E-07 
2.71E-07 1. 6E-07 2.3IE-07 
2. 12E-07 
2. 05E-U7 
2. 11iE-0? 
1. 64E-07 
1. 36E-07

*Measured relevant to the Off-Gas Stack 

Period of Record: 9/1/76 - 8/31/78

CAi

Sector * 2.2

N 

NE 
F.NL 

ESE 
S V 

SSE 
8  

WSW 5ww 
wW 

WNW 
N W 

N NW



0
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 
1.22E-07 
1.21E-07 
1. 13E-07 
1.19E-07 
1.31E-07 
1.30E-07 
1.63E-07 
1.66E-07 
1.97E-07 
2.02E-07 
2.01E-07 
2.02E-07 
1. 70E-07 
1.31E-07

3.0 

1.34E-07 
1.26E-07 
1.20E-07 
1,I18E-07 
1. 1OE-07 
1.14E-07 
1.33E-07 
1.32E-07 
1 .54E-07 

1.57E-07 
1. 82E-07 
1.95E-07 
1.92E-07 
1.96E-07 
1.50E-07 
1.30JE-07

3.1 

1 .32E-07 
1.22E-07 
I 16E-07 
I .15E-07 
1.05E-07 
1.08E-07 
1.35E-07 
1.34E-07 
1 . 46E-07 
1.51E-07 
I . 79E-07 
1.85E-07 
1.90E-07 
1.92E-07 
1.48E-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. 7LE-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. 11-07 
1.10LE-07l 

.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 
1. 34E-07 
1. 59E-07 
1. 62E-07 
1. 78E-07 
1. 78E-07 
1.37E-07 
1.16E-07

3.5 

1.23E-07 
-. 09E-07 

1. 06E-07 
1. 04E-07 
9..'1 IE-U8 

9.89E-08 
1.15E-07 
1.22E-07 
1.32E-07 
1.31 E- 07 
1.54E-C7 
1. 54E-G7 
1. 71E-U 
1. 75E-07 
1. 38E-07 
1. 13E-07

*1\leasured relevant to the Off-Gas Stack 

Period of Record: 9/1/76 - 8/31/78

Sector*

N 
NNE 

EN 

EE 
ESE 

SQ 

8 W 
WSW 

W 
WNW 

NiW 
NNW

m



S
TABLE A-10 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 

()/q), sec/m 3 , for Short Term Elevated Releases S500 Hrs./yr. or <150 Hrs./Qtr.  
for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

3.6 

1. 18E-07 
1.07E-07 
1.03E-07 
1.03E-07 
9.OOE-08 
9.67E-08 
1.1OE-07 
1.18E-07 
L.27E-07 
1.2 7E-07 
1.52 E-07 
1.49E-07 
1.66E-07 
1. 73E-07 
1 .34E-07 
I . IOE-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 
I.23E-07 
1.24E-07 
1.46E-07 
1.43E-07 
1.61E-07 
1.67E-07 
1.27E-07 
1.07E-07

1. 14E-07 
1.01 E-07 
9* 84E-08 
9. 56E-08 
8.37E-08 
8.97E-08 
1.06E-07 
1.11E-07 
1.21E-07 
1.21E-07 
1.43E-07 
1.44E-07 
1.56E-07 
1.63E-07 
1.25E-07 
1.02E-07

3.9 

1. 1LE-07 
9.83E-08 
9.65E-08 

19. 34E-08 
8.17E-08 
8.91E-08 
1.02E-07 
1.08E-07 
1 . 1 7E-07 
1.17E-07 
I.43E-07 
1.43E-07 
1.49E-07 
I.58E-07 
1.24E-07 
1.00 E-07

4.0 

1.08E-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 
1.15 E-07 
1.41E-07 
1.34E-07 
1.42E-07 
1.54E-07 
1.21E-07 
9. 75E-08

4.1 
1. 06E-07 

9.*38 E- 08 
9.OOE-08 
8. 79E-08 
7.80E-08 

8.64E-08 
1.03E-07 
1.10E-07 
1 . OE-07 
1.13E-07 
1.40E-07 
1.33E-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-68 
7.64E-08 
8.45E-08 
9.99E-08 
1.08E-07 
I .OE-07 
1.08E-07 
1.38E-07 
1.34E-07 
1.35E-07 
1.45E-07 
1. 17E-07 
9.37E-08

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78

Sector*

N 

N4NE 
N 

SSE 

SSWd 

W 
8w 
14 
NW 
NW 

kNW

> 

A



TABLE A-10 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters 

(xt ), sec/m3, for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Miles

4.3 

1 .01E-07 
8.88E-08 
8.69E-08 
8.42E-08 
7. 33E-08 
8.27E-08 
9.71E-08 
1.07E-07 
1.06E-07 
l.05E-07 
1.38E-07 
1.31E-07 
1.33E-07 
1.43E-07 
1. 14E-07 
9. 12E-08

4.4 

9.83E-08 
8. 7LE-08 
8. 53E-08 
8.26E-08 
7.27E-08 
8.1OE-08 
9.47E-08 
1.02E-07 
1. 04E-07 
1.03E-07 
1.37E-07 
1.28E-07 
1.28E-07 
1.38E-07 
1. 12E-07 
8. 89E-08

4.5 

9.37E-08 
8. 63E-08 
8.40E-08 
8.09E-08 
7.02E-08 
7.40E-08 
9.24E-08 
1.02E-07 
1 .02E-07 
1.0IE-07 
1.34E-07 
1.28E-07 
1.25E-07 
1.35E-07 
1.I1E-07 
8. 64E-08

4.6 

9. 14E-08 
8.42E-08 
8.25E-08 
7.87E-08 
6. 85E-08 
7.77E-08 
9.01E-08 
9.90E-08 
9*2E-08 
9.78E-08 
1.30E-07 
1.22E-07 
1.24E-07 
1.33E-07 
1.07E-07 
8*31E-08

4.7 

8.97E-08 
8. 14E-08 
8. 19E-08 
7.69E-08 
6. 71E-08 
7.61E-08 
8.78E-08 
9.66E-08 
9.63E-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 
8.02E-08 
7 . 55E-08 
6. 56E-08 
7.46E-08 
8.56E-08 
9.41E-08 
9. 35E-08 
9.20E-08 
1.24E-07 
1.19E-07 
1.17E-07 
1.27E-07 
1.01E-07 
8.08E-08

4.9 

8 .61E-08 
7. 84E-08 
7.81E-08 
7.38E-08 
6. 40E-08 
7.32E-08 
8.18E-08 
1. 09E-07 
9.03E-08 
9**00E-08 
1. 22E-07 
S1. 8E-07 
S. 1.5E-07 
1.25E-07 
9. 74E-08 
1. 72E-08

*Measured relevant to the Off-Gas Stack 
Period Record: 9/1/76 - 8/31/78

Sector*

N 
NNg 
N 

EN 

ESt 
SSE 

8E 
88W 
SW 
S w 

WSW 
W 

WNW 
N W 

NNW

>o



TABLE A-10 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 

(X/q), sec/m 3 , for Short Term Elevated Releases <,-500 Hrs./yr. or C150 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 7.58E-08 
E 7.11E-08 

6.33E-08 
F. 6C 7.16E-08 

C. 8.1OE-08 
88E .1IE-07 

5 8.84E-08 
85W 8.80E-08 
Sw 1.19E-07 

WSW 1. 13E.-07 
w 1. 13E-07 

NW 9 1 51f"08B 
NNW0 

*Measured relevant to the Off-Gas Stack 
Period Record: 9/1/76 - 8/31/78



TABLE A-1I

Monticello Off-Gas Stack Dispersion Parameters 

(D/q), 1/m 2 , 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; 

** 

**

0.3 

** 

**

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

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78 

** Values < value for 0.4 miles 

***See appropriate Long Term values

N 
NNE~ 

ENI.  

FT. StI 

.a 

oW 
W NWI 

NWI~ 
NNN

** 
** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

**

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

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-11 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters 

(D/q), 1/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* 0.8 0.9 1.0 1.1 1.2 1.3 1 .4 

N 7.46E-09 7.64E-09 7.ORE-09 5.61E-09 5.20E-09 4.30E-09 4.21E-09 
NNE 9.52E-09 9.50E-09 8.74E-09 7.97E-09 6.49E-09 5.28E-09 5.05E-09 
NL 5.32E-09 5.92E-09 5.43E-09 4.98E-09 4.43E-09 3.60E-09 3.11E-09 

E.NE 6.OOE-09 5.94E-09 5.01E-09 4.56E-09 4.25E-09 3.75E-09 3.31E-09 

E 5.18E-09 5.40E-09 4.74E-09 4.36E-09 3.76E-09 3.08E-09 3.09E-09 
t E 6.16E-09 6.58E-09 5.98E-09 4.72E-09 4.30E-09 3.89E-09 3.66E-09 

SE 7.39E-09 7.99E-09 7.50E-09 6.40E-09 5.96E-09 5.50E-09 6.04E-09 
SW 7.58E-09 8.26E-09 7.59E-09 6.02E-09 6.29E-09 5.79E-09 6.12E-09 

. 6.46E-09 6.88E-09 6.53E-09 5.17E-09 4.89E-09 4.19E-09 5.08E-09 

4.90E-09 4.99E-09 4.71E-09 4.17E-09 3.58E-09 3.12E-09 3.17E-09 
5.67E-09 4.25E-09 3.97E-09 3.65E-09 3.03E-09 2.74E-09 3.65E-09 
3.83E-09 4.16E-09 3.58E-09 3.23E-09 3.12E-09 2.66E-09 3.64E-09 

4.14E-09 4.59E-09 4.35E-09 3.87E-09 3.59E-09 3.20E-09 3.87E-09 
WNW 4.86E-09 5.37E-09 5.09E-09 4.51E-09 4.10E-09 3.77E-09 4.44E-09 

NW 4.75E-09 5.16E-09 5.03E-09 4.25E-09 3.55E-09 3.43E-09 3.86E-09 
NNW 8.37E-09 8.39E-09 7.94E-09 7.09E-09 5.96E-09 4.82E-09 6.18E-09 

*Measured relevant to the Off-Gas Stack 
Period Record: 9/1/76 - 8/31/78



0
TABLE A-It (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 

(D/q), 1/m 2 , for 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 
2.22E-09

1. 90E-09 
2.25E-09 
1.51E-09 
1.47E-09 
1.51E-09 
1.88E-09 
2.38E-09 
2.24E-09 
1.92E-09 
I.64E-09 
1.27E-09 
1.29E-09 
i. 40E-09 
1.46E-09 
1. 80E-09 
2.09E-09

1. 75E-09 
2. IOE-09 
1.42E-09 
1.38E-09 
1.37E-09 
1.78E-09 
2.24E-09 
2.18E-09 
1.80E-09 
i.73E-09 
1.35E -09 
1.26E-09 
I.42E-09 
1.48E-09 
1.67E-09 
2.02E-09

1*64E-09 
1.95E-09 
1.30E-09 
1.29E-09 
I.30E-09 
1.66E-09 
2.12 E-09 
2.01E-09 
1.67E-09 
1.57E-09 
1.40E-09 
1.27E-09 
1.47 E-09 
1.52E-09 
i.,5TE-09 
1.85E-09

1. 53E-09 
1.82 E-09 
1. 19E-09 
L. 18E-09 
1.20E-09 
1.55E-09 
1.97E-09 
1.85E-09 
1.54E-09 
1.46E-09 
L.60E-09 
1.35E-09 
1. 35E-09 
1.68E-09 
1.45E-09 
1. 74E-09

I.42E-09 
1*73E-09 
1.1 E-09 
1. 12E-09 
1. 12E-09 
1.44E-09 
2.09E-09 
1.72E-09 
1.46E-09 
1 . 37E-09 
1.48E-09 
1.27E-09 
1.27E-09 
1.58E-09 
1. 35E-09 
1. 58E-09

1.27E-09 
1.61E-09 
1.03E-09 
1. 04E-09 
1.04E-09 
1.34E-09 
1.97E-09 
1.98E-09 
1.*64E-09 

1.29E-09 
1. 4E-09 
1. 4ZE-09 

1.20E-09 
1.44E-09 
1.25E-09 
1.44E-09

*Measured relevant to the Off-Gas Stack 

Period: 9/1/76 - 8/31/78

Sector* 2.2

N 
NNE 

Ng 

E 

E 

SSE 
S 

SSW 

WSW 
sW 

WNW 
N W 

NNW
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TABLE A-11 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 

(D/q), 1/m 3 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 
2.81E-09 
1.72E-09 
1.80E-09 
2 .47E-09 
2.06E-09 
3041E-09 
3,09 E-09

2.90E-09 
3. 56E-09 
2.48E-09 
2. 31E-09 
2.39E-09 

3.61E-09 
3.70E-09 
3. 34E-09 
2.42E-09 
1.72E-09 
1 .77E-09 
2.,22 E-09 

2.02E-09 
2.94E09 
2.84E-09

1.9 

2.69E-09 
3.27E-09 
2.27E-09 
2.08E-09 
2.18E-09 
2.38E-09 
3.49E-09 
2.90E-09 
3. 04E-09 
2. 17E-09 
1.72E-09 
1.73E-09 
1.92 E-09 
2 .03E-09 
2.70E 09 
2.74E-09

2.0 

2.48E-09 
2.95E-09 
2.08E-09 
1.91E-09 
1* 96E-09 
2.22E-09 
3' *09E-09 
2 .79E-09 
2. 74E-,09 
1.*97E-09 

1.57E-09 
1.58E-09 
I1. 75E-09 

1.84E-09 
2. 35E-09 
2.54E-09

2.1 
2.24E-09 
2.66E-09 
1.85E-09 
1.76E-09 
I .81E-09 
2.1OE-09 
2 .75E-09 
2.69E-09 
2. 55E-09 
1.80E-09 
1 .40E-09 
1 .42E-09 
1.*57E-09 
1 .64E-09 
2. 63E-09 
2.33E-09

*Measured relevant to the Off-Gas Stack 

Period Record: 9/1/76 - 8/13/78 

***See appropriate Long Term values

Sector* 

N 
NNE 

NC 
L NE 

t 

SE 

saw~ 
S W 

64 ~ 

WNN 

N W

1.5 

4.63E-09 
5.50E-09 
3.1OE-09 
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 
1.98t-09 
2.07 E-09 
2.47E-09 
2 38E-09 
2.70E-09 
3,41E-09

cn
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TABLE A-11 (Cont.) 

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 
I. 31E-09 
1. 19E-09 
1.31E-09 
1 23E-09 
1. 35E-09

3.0 

1.15E-09 
1.39E-09 
8.90E-10 
9. LE-10 
9. I8E-10 
1.18E-09 
1.57E-09 
1.55E-09 
1. 41 E-09 
1.12E-09 
1. 11E-09 
1.22E-09 
1.09E-09 
'1.2 1E-09 
1,03E-09 
1.30E-09

S3.1 

1. OBE-09, 
1. 31E-09 
8.37E-10 
8*65E-10 
8. 55E-10 
1.09E-09 
1.56E-09 
1.54E-09.  
L*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-l0 
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 
L. 17E-09

3.3 

9.77E- 10 
1 . I 7E-09 
7.54E-10 
7.85E-10 
7*80E-10 
9.85E -10 
1.40E-09 
1.44E-09 
1. lOE-09 
9. 12E-10 
8.96E-10 
9.80E-10 
9. 26E-10 
9.7BE-LO 
8.37E-10 
1. 11E-09

3.4 

9.22E-10 
1.11 E-09 
7. 19E-10 
7.41E-10 
7.63E-10 
9.24E-10 
1.31E-09 
1.36E-09 
L.05E-09 
8.63E-10 
8.36E-10 
9. 14E- 0 
8. 75E-10 
9.00E-10 
7.94E-10 
1.06E-09

3.5 

8. 74E-10 
1.06E-09 
6.82E-10 
7.09E-10 
6. 17E-1O 
9.01E-10 
1.23E-09 
1.28E-09 
i.OIE-09 
8. 24E-10 
7. 83E-10 
8.49E-10 
8. 1IE-10 
8.43E-L0 
7.63E-,10 
1.0tE-09

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78

Sector*

N 
NN 
N 

NEI 

USE 
4 

SSL 
SSW 

WSW 
SW 

WNW 
N w 

INNW

'I,



S
TABLE A-11; (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 

(D/q), 1/m 2 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 
1.01E-09 
6.45E-10 
6.83E-1O 
6.49E-10 
8.60E-10 
1.16E-09 
1.21E-09 
9.44E-10 
7. 76E-10 
7.42E-10 
7.90E-10 
7.69E-10 
8. 16E-LO 
7.24E-10 
9.60E-10

3.7 

7.85E-10 
9. 76E-10 
6. 15E-10 
6.52E-10 
6.1 6E-10 
8.21E-10 
1.10E-09 
1.15E-09 
9. 15E-10 
7.35E-10 
6. 82E-10 
7.45E-10 
7.29E-10 
7. 73E-10 
6.75E-10 
9. IE-10

3.8.  

7.57E-I0 
9. 14E-10 
5. 85E-10 
6.06E-10 
5. TTE-10 
7.64E-10 
1.08E-09 
1.08E-09 
8.76E-t0 
6.96E-10 
6.45E-10 
7.2LE-10 
6.93E-1 0 
7.41 E-10 
6.45E-10 
8. 53E-10

3.9 

7.26E-10 
8.72E-10 
5.60E-10 
5.79E-10 
5.51E-10 
7.41E-10 
1.02E-09 
1.02E-09 
8.65E-10 
6.69E-10 
6.21E-10 
6.88E-10 
6. 50E-10 
7.05E- 10 
6.43E-10 
8. 18E-10

4.0 

6. 90E-10 
8.35E-LO1 
5.22E-10 
5.51E-10 
5.25E-10 
7.16E-10 
9.68E-10 
1.04E-09 
8.63E-10 
6. 35E-10 
5.90E-10 
6.21E-10 
6. 08E-10 
6.72E-LO 
6.48E-10 
7.82E-L0

4.1 

6.64E-10 
7.9dE-10 
4.99E-10 
5.22E-10 
5.05E-10 
6.91E-10 
9.93E-10 
9.94E-10 8.123E-10O 
6.08E-10 
5.64E-L0 
5. 94E-10 
5.83E-10 
6*38E-10 
6. 19E-10 
7.49E-10

4.2 

6.42E-10 
7.55E-10 
4.77E-10 
5.OOE-iO 

4.85E-10 
6.61E-10 
9.48E-10 
9..52E-10 
7.95E-10 
5.70E-10 
5-.37E-L0 
5.,78E-10 
5.56E-I0 
6. 11E-10 
5.95E-10 
7.22E-10

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78

Sector*

N 
NNI 
ENU 

SSW 8 W 

WSW 
w 

WNW 
N W 

NN IW

>1 
<n



A
TABLE A-11 (Cont.) 

2 Monticello Off-Gas Stack Dispersion Parameters 
(D/q), 1/m2, for Short Term Elevated Releases < 500 Hrs./Yr. or < 150 Hrs./Qtr.  

for Standard Distances (As Measured from the Off-Gas Stack) 

Mile s

4.3 

6.07E-10 
7.27E-10 
4.61E-10 
4.8 1E-10 
4. 55E-10 
6.34E-10 
9.05E-10 
9.43E-10 
7.75E-10 
5. 39E-10 
5.23E-10 
5.46E-10 
5. 35E-10 
5.91E-10 
5.88E-10 
6.90E-10

4.4 

5.80E-10 
7.OOE-10 
4.42E-l0 
4.63E-10 
4.43E-10 
6.06E-10 
8.70E-10 
8.59E-10 
7.42E-10 
5. 15E-10 
5.02E-10 
5. 16E-10 
5.09E-10 
5.61E-10 
5.66E-10 
6.60E-10

4.5 

5.43E-10 
6.81E-10 
4.27E-10 
4.45E-10 
4.19E-10 
5.45E-10 
P.33E-10 
8.39E-10 
7. IOE-10 
4.91E-10 
4.74E-10 
4.98E-10 
4.89E-10 
5.41E-10 
5.44E-10 
6. 30E-10

4.6 

5.20E-10 
6.52E-10 
4. OE-10 
4*24E-t0 
4.02E-10 
5.59E-10 
8.01E-10 
8.03E-10 
6.65E-10 
4.69E-10 
4.53E-10 
4.69E-10 
4.77E-i0 
5.24E-10 
5.17E-10 
5.96E-10

4.7 

5.01E-10 
6.20E-10 
3.99E-10 
4.07E-10 
3.86E-10 
5.3 9E-10 
7.69E-10 
7.73E-10 
6.49E-10 
4.47E-10 
4. 35E-10 
4.55E-10 
4. 53E-10 
5. 16E-10 
4. 96E-10 
5.83E-10

4.8 

4.83E-10 
5.98E-10 
3.83E-10 
3.92E-10 
3.71E-10 
5.19E-10 
7.38E-10 
7.40E-10 
6.21E-10 
4.28E-10 
4.22E-10 
4.45E-i0 
4.36E-10 
4.87E-10 
4. 72E-10 
5.61E-10

4.9 

4.65E-10 
5.76E-10 
3.66E-10 
3. 76E-10 
3.155E-10 
4.97E-10 
6.94E-10 
9. 1BE-to 
5.91E-10 
4. 13E-LO 
4.O8E-10 
4. 34E-10 
4.20E-10 
4.69E-10 
4.48E-10 
5.28E -10

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78

Sector*

N 
N N V 

NE 

8 W FSI 
SW 
a 
Gw 
SW 

WNW 
N w 

NNW

'I' 
m )



TABLE A-11 (Cont.) 

Monticello Off-Gas Stack Dispersion Parameters 
(D/q), 1/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* 5.0 

N 4.39E-10 
NNE 5.46E-10 

NL 3.48E-10 
3.56E-LO 

E 3.45E-10 
4.80E-10 
6.78E-10 

SSE 8.45E-10 
S 5.70E-10 

$UW 3.98E-10 
SW 3.92E-10 

WSW 4.12E-10 
wJ 4.05E-10 

N4W 4.48E-10 
NW E'.110 

NNWJ 'jOtpE-10 

*Measured relevant to the Off-Gas Stack 
Period of Record: 9/1/76 - 8/31/78



APPENDIX - B 

Monticello 10m Wind and AT4 2 . 7-10m Stability 

Joint Frequency Distributions (9/1/76 - 8/31/78)

B-1



PAGE 352 

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 

~ELEVAT ION* 10 ETE- _ 

I-------------------------------------------------------------------
WIND SPEED (MPHI AT 10 METER LEVEL 

O-IRECTION 1 TO 3 4 TO 7 8 TO 12 13 TO I1 19 TO 24 ASOVE 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 so 5 6 0 97 

SE __ 2 26 so 3S 12 3 18 

S2 S8 46 96 12-2 11 0 2-83 

5 9 36 68 117 42 3 275 

S5W 5 63 94 58 20 4 244 

SW 4 35 64 32 5 3 143.  

WW 257 6 - 128 -- 

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 
VAR 0 0 0 0 0 0 0 

ToTAL HfOUiRlS THIS CLASS 2350 

HOURS OF CALM THIS CLASS 5 

PERCENT OF ALL DATA THIS CLASS 14.27 

L i----------
----------



AGE 353

I 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 GLASS 8 -- ---

ELEVATION 10 METER 
--------------------------------------------------------------------- --------------

WIND SPEED (MPH) AT 10 METER LEVEL 

IEEQTION I Q - 3_ 0lL A 1P 18 19 TO 24 ABOVE 24 TOTAL 
---------------------------- -------- - ------ -----

N 2 14 19 4 0 1 40 

NNE 4 10 8 5 0 0 27 

ENHE 1 11 7 2 0 0 21 

0 13 4 0 0 0 17 

ESE 1 15 10 3 3 0 32 

0 9 9 9 0 0 27 
SEE 2 12 9 9 0 0 32 

S 2 13 21 7 1 0 44 

SS 1 19 4 0 0 46 

0 11 10 3 0 0 24, 

WSW 1 12 11 3 0 0 27 
W 0 12 19 82 1 42 

WNW 0 11 20 21 5 1 58 

I N 1 0 C6 4 1 8 0 

VAR 0 0 0 0 0 0 0 

rTOTAL HOURS THIS CLASS 575 

HOURS OF CALM THIS CLASS 0 
PERCENT OF ALL DATA THIS CLASS 3.49 

-- - 1 1 7 1 - ------



PAGE 3S4 

NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

S ITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

-HOURS AT EACH OIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STABILITY CLASS C 
ELEVATION 10 METER 

I----------------------------------------------------------------
WIND SPEED (MPH) AT 10 METER LEVEL 

[pRECTION 1 TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO C4 ABOVE 24 TOTAL 

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

N 0 12 16 8 0 0 36 

NNE 3 13 13 4 1 0 34 

NiE _2 101 2__ _ _ _ 0 ___ 30 

EN E --9 4

E 0 8 10 0 0 0 

ESE 2 14 12 5 0 35 

SE ___ 0 12 16 900 37 ___ 

SSE 0 10 21 80 0 39 

5 6 12 28 18 3 0 67 

SSW 3 16 12 3 1 37 

WSW 2 5 11 2 0 0 2 

W422 19 5 1 0 51 

WNW 4 23 38 19 3 0 87 

N14 1 183 4 0 72 

03 1NW 222 40 27 S19 

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 

L - ------ -_ --
_ _

I

.. ....... ---- ----
-------- -------



PAGE 355 - - -.. - -

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 

STABILITY CLASS 
ELEVATION 10 METER- -

WIND SPEED (MPH) AT 10 METER LEVEL 

O - - TO 7_8 TO 12 13 TO 18 19 TO.24 ABOVE 24 TOTAL 

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

N 9 107 135 39 1 0 291 

NNE 32 132 87 18 1 0 270 

__NE 37 __129 116 __ 503 0 33 

ENE 43 166 30 _ _ - 293 

E 29 125 64 27 0 0 245 

ESE 16 07 148 60 4 0 347 

SE 16 103 153 36 2 0 310 

SSE 13 97 103 3 0 5 

5 19 84 96 33 1 0 233 

SS1 16 73 70 19 6 1 185 

- 1 19 58 52 10 4 0 143 

WS - 14 69 63 14 - 21~ 163 

H 16 79 98 33 3 5 234 

WNW 13 112 262 159 25 573 

NW 17 82 255 232 61 3 650 

03-NNW 19 104 247 2649 1 666 

I VAR 0 0 0 0 000 

TOTAL HOURS THIS CLASS 5198 

HOURS OF CALM THIS CLASS 10 

PERCENT OF ALL DATA THIS CLASS 31.56 

LI__ _

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

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



EAGE 356 

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 

LEVATION 10 METER 

-----------------------------------------------------------------------------------
WIND SPEED (MPH) AT 10 METER LEVEL 

.GJI 4 TO 78O 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 
-------------------------- --- ---- -------- -------- -------- -------- -------- -------

N 20 98 57 6 0 0 181 

NNE 43 81 35 2 0 0 161 

NE 35 94 6 2 0 _178 

ENE 50 122 29 10 0 0 211 

E 36 109 40 2 0 0 187 

ESE 26 117 46 6 0 0 195 

E 19 Ill 136 18 2 0 286 
SS 20 95 116 33 1 0 265 

5 22 84 144 43 1 0 294 

SS 22 72 99 2s 9 0 227 

S73845 1,0 2 0 176 - -----

WSW 3786 44 40 0 171 

W 30 156 123 12 4 0 32S 

WNW 24 195 233 41 2 0 49S 

N14 - 0 133 247 84 0O 0 484 

NNW- 25 14S 217 38 1 0 42 6 

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
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j NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING FLANT 

ISITE METEOROLOGY - FREOUENCY DISTRIBUTION TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

Z-TAS!LITY CLASS ___ 

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 3? 54 0 0 0 0 91 

NE 29 29 _____0 0 0 0 S8 

ENE 32 28 0 - 0 0 0 6 

E 32 59 5 0 0 0 96 

ESE 25 97 II 0 0 0 133 

SE 22 83 19 0 0 0 124 

55E 16 122 12 0 0 0 150 

5 24 93 31 3 0 0 151 

SEW 27 67 14 0 0 0 108 

51 27 52 7 0 0 0 86 

WSW5 8 0 0 128 

W51 91 14 0 0 0 156 

WNJ 28 68 9 0 0 0 105 

nW 6 67 12 0 0 0 115 

wA i 30 119 29 0-_ 

VAR 0 0 0 0 0 0 0 

TOTA HOUS TIS CASS1847 

HOURS OF CALM THIS CLASS 13 

PERCENT OF ALL DATA THIS CLASS 11.21

----- -----
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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 

STABILTIY CLASS G 

.ELEVATION 10 METER 
-----------------------------------------------

WIND 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 45 31 0 0 0 0 76 

NNE 40 16 0 0 0 0 56 

N E 33 12 0 0 0 0 45 

EN E 3 0 0 903 

46 18 0 0 0 0 64 

ESE 47 54 2 0 0 0 103 

5 64 109 23 2 0 0 198 

55S 61 65 10 2 0 0 138 
SE 43 5 34 1 1 0 0 78 
WSW 7 71 37 0 0 0 18 

w ss 31 o 0 0 a 84 

WNW 37 13 2 0 0 a 52 

NW 49 -15 3 4 0 0 71 

W NH] 4748 2 0 00 - 9 

1 VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 

HOURS OF CALM THIS CLASS 

PERCENT OF ALL DATA THIS CLASS 9.18 

-

-

- - -- - --

- --- -------



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 

ELEVATION 10 METER 
-----------------------------------------------------------------

WIND SPEED (MPH) AT 10 METER LEVEL 

tQJ8EQTQ1 O1 3 4 TO 7 8 TO 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 13? 293 192 89 9 -- 722 

ENE 159 352 122 48 1 0 682 

E 143 360 163 43 0 0 709 

ESE 132 437 279 79 i5 0 942 

SE ll 378 384 108 16 3 1000 _______ 

SSE 126 493 360 213 14 0 1206 

5 146 431 411 223 48 3 1262 

SSW 135 378 318 111 37 6 985 

sW 119 C83 205 58 _ 12 3 680 

WSW 186 302 211 49 2 1 751 

W 154 420 320 76 11 6 987 

WNW 110 456 637 319 49 3 1574 

NW -29 351 615 424 71 3 1593 

DO NNW 130 475 684 404 72 3 1768 

I VAR 0 0 0 0 0 0 0 

DATA RECOVERY SUMMARY FOR PERIOD 

TOTAL HOURS 17520 

HOURS OF CALM 62 
HOURS OF BAD DATA 1049 

PERCENT DATA RECOVERY 94.01 

PERCENT ACCEPTABLE OBSERVATIONS IN EACH STABILITY CLASS 

---------------------------------------------
CLASS A 14.27 

CLASS B 3.49 

CLASS C 4.37 

CLASS 0 31.56 

CLASS E 25.92 

CLASS F 11.21 

CLASS G 9.18 

AVERAGE WIND SPEED FOR EACH WIND CATEGORY 

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

I TO 3 MP H 2 .--- 
--

4 TO ? MPH 5.5 

8 TO 12 MPH 9.7 

13 TO 18 MPH 14.7 

- 19 TO 24 MPH 20.6 

ABOVE 24 MPH 27.2

I



APPENDIX - C 

Monticello 100m Wind and AT 10 0 -10m Stability 

joint Frequency Distributions (9/1/76-8/31/78)

C-1
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

-HOURS AT EACH WIND SPEED AND DIRECTO 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STABILITY CLASS A 

ELEVATION 100 M 

---------------------- 7--------------------------------------
WIND SPEED (MPH) AT 100 M LEVEL 

o 11REC9TINt I TO 3 4 TO 7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL 

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

0 I 

0 1 1
10

[ NE 0 000 
E O 4 0 
ESE 0 0 4 0 

_ _SE 0 0 4 8 

E5E 0 1 5 42 
0 1 38 

SSW 0 1 10 37 

SW0 0 4 19 

NS 0 0 3 16 

W 0 0 0 7 

WNW 0 0 2 4 

NNW 0 0 1 14 
VAR 0 0 0 0 

TOTAL HOURS THIS CLASS 

HOURS OF CALM THIS CLASS 

PERCENT OF ALL DATA THIS CLASS

1 0 14
0 0

0 0 
0 0 
o 6 1 

36 15 9 
35 12 7 
53 39 14 

10 1 3 
2 0 

6 3 1 
4 .0 1 
0 0 

489 

4 
2.95

3

5 

4 
8 

9 
9 

0 

9 

9 
0

N 
NNE

V 
I
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

STABILITY CLASS B 

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

ELEVTION100 
Mi 

WIND SPEED (MPH) AT 100 M LEVEL 

DIRECTION 1 TO 3 4 TO 7 8 TO 12 13 TO-18 19 TO 24 ABOVE -4 TOTAL 

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

N----- ------ 3 i3 18 3 0 37 
N 02 

NNE 0 6 3 9 -

NE 0 1 70 1 

E 0 2 is 10 18 

SE 0 1 3 0 227 

E OS 9 2 - 3 6 
-

23 18 3 0 49 

ST T 0 H U T I C17 5 2S60 

OU S O CAL8 T H 
39 

PECN O 7 8A1TTH CL 3A 
W 0 4 468 03 

WNW 0 4 1217 7 6 4 

NW 1 _ 5 14 23 12 S 60 

I VA: R 0 0 0 Q 0 00 

TOA AHUS THIS CLASS 6 

kHOURS OF CALM THIS CLASS CAS364 
"PERCENT OF ALL DATA THISCLS3.4__ 

K ----- -----



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 

5T3 .IT-Y-,CL.,SS- 

ELEVATION 100 M 
------------------------------------------------------------------------

WIND SPEED (MPH) AT 100 M LEVEL 

* ~ B~TQN IQ 4To 7 8a021 O1 9T 24 ABOVE 24 TOTAL -_I otj g~ j TTA 

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

N 3 9 26 25 13 2 78 

NNE 2 12 14 14 8 2 52 

N g 9. 8.... 0 27 

ENE 0 5 12 6 1 0 24 

E 0 13 19 1 2 0 35 

FSE 0 13 25 11 1 51 

217 12 8 40 4 

ESE 0 26 38 19 10 2 95 

5 0 15 23 13 7 4 62 

SSW 0 28 33 23 11 2 97 

0 - O24 1 4 0 6S 

WSW 17 27 14 31 65 
a0 20 14 8 3 s8 

aNW 3 10 16 27 18 9 83 

LNW ___ 22 38 __ 6 ___10 106 

NN W .2 3 16 4 2 19 89 

O VAR 0 0 a0 0 0 0 

LOTAL HOURS THIS CLASS 1041 
HOURS OF CALM THIS CLASS 10 

PERCENT OF ALL DATA THIS CLASS 6.29
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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 

STAILITY CLASS D 
ELEVATION 100 M 

----------------------- --------- -------------------------------- ------
WIND SPEED (MPH) AT 100 M LEVEL 

DIRECTION 1 TO 3 4 TO 7 8O 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 

NE s ios 93 -s a 299 

ENE 14 41 131 83 59 12 340 

E 18 61 103 62 38 6 288 

ESE 17 55 101 85 47 31 336 

SE 157 10o8 -- 156 23 42.1 
SSE 9 63 119 148 71 17 427F 

5 16 61 95 122 61 8 363 

SSW 14 61 8s 120 46 34 360 

SW 14 S4 80 -74 32- 11 65 -

WSW- 13 52 69 44 21 ;1 210 

W 8 45 89 59 29 17 247 

WNW 14 51 141 16S 77 62 510 

NW 6 50 10 36 312 143 1048 

CNNW 12 52 176 312 350 29 1131 

VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 7264 

HOURS OF CALM THIS CLASS 129 

PERCENT OF ALL DATA THIS CLASS 43.87 

I - --------

- - ---------
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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 

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 18 37 68 32 3 165 

NE 5_ 2_ 0 12 47 5 2 47 

ENE 4 33 68 93 27 -3 

4 27 64 75 is 2 187 

ESE 5 20 46 74 37 11 193 

SE 10 23 63 97 5825 

22E 58S 94 10S16 30 

5 5 13 57 140 97 20 332 

SSW 2 25 49 115 125 338 

sw 7__ 24 _ 67 1 0--__ 84 1_I8 _3 0 2 

5 20 47 55 35 2 164 

WNW 4 18 63 136 93 13 327 

NW 6 IS 71 172 141 12 417 

NN 3 '7 86 244 198 i7 575 

a VAR 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 

I

............ .  

.. ........  

----------
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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 

STABILIT.Y CLASS E___ 
ELEVATION 100 i 

1----------------------- E ......- ------------------------------------------------------------------------ 
-- ------

WIND SPEED 
(MPH) AT 100 M LEVEL 

OEIN 1T3Q. TO 13 TO 18 19 TO_24 ABOVE 24 TOTAL 

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

N 3 12 28 45 28 0 116 

NNE 2 4 15 39 16 1 77 

4 N-- -- 23 49 17 1 101 

ENE 1 7 19 40 6 3 76 

4 10 26 15 3 0 58 

ESE 8 16 28 31 14 2 99 

_ 2 -----7 -8 46 19 5 107 

SSE 2 8 25 62 40 1 138 

5 1 12 30 60 36 1 140 

SSW 1 11 28 S8 57 4 159 

WSW 5 6 22 28 ^9 0 90 

W 1 14 22 27 16 0 80 

WNW 4 10 44 49 27 1 135 

4 12 37 87 29 0 169 

C NNW 4 14 38 51 21 1 129 

I VAR 0 0 0 0 0 0 0 

TOTAL HOURS THIS CLASS 1826 

IHOURS OF CALM THIS CLASS 6 

PERCENT OF ALL DATA THIS CLASS 11.03 

-; -- -- -

-

-------- -
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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 

STABILTIY CLASS G 

ELEVATION 100 M 
I-----------------------------------------------------------------------

HIND 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 15 8 1 0 39 

NE 4 6 11 16 4 0 41 

ENE 6 11 15 11 3 1 47 

E 7 11 .1 0 38 
ESE 1 12 9 16 - 0 40 

SE S 9 10 5 9 1 39 

SSE 6 6 12 8 11 1 44 

S 2 6 13 30 12 1 64 

=SW 1 14 26 55 21 0 117 

SW - - 1 9 126 ZS -3 8 

WSW 5 16 29 16 14 0o8 

W 3 14 8 16 18 2 61 

WNW 5 i5 23 21 9 0 73 

NW __ 2 7 14 1710 -& 

NNW. 13 21 7505 

O 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 

I

------- --- 

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

-------------- -
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT 

SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES 

HOURS AT EACH 1IND SPEED AND DIRECTION 

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78 

ALL CLASSES COMBINED 
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 27 101 239 387 257 95 1106 

NNE 25 94 191 259 109 20 698 

NE 28 90 203 230 68 11 630 

ENE 25 99 248 240 99 25 736 

E 34 121 242 165 .59 8 629 

ESE 31 121 230 220 101 47 750 

SE 33 120 240 32S 160 40 918 

SSE 23 135 285 385 281 54 1163 

s 24 113 244 411 251 46 1089 

SW 18 148 259 425 318 103 1271 

SW 25 128 23 3 21 191 40 938 

W 20 107 19 196 113 24 654 

WNW 30 108 301 419 232 93 1183 

NW 22 97 331 709 527 173 1859 

Q NNW c9 11o 346 695 608 257 2045 

VAR 0 0 0 0 0 0 0 
Iw 

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. 3.64 

CLASS C 6.29 

CLASS D 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 TO7 MPH - 5.8 
8 TO 12 MPH 10.1 
13 TO 18 MPH 1S.4 

19 TO 24 MPH 20.9 S ABOVE 24 MPH 28.1

- ----------


