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- Lo ‘INTRODUCTIONY :

. This Offsite Dose Calculation Manual (ODCM)-provides the information and - meth-
'odolpgies to. be used by Monticello Nuclear Generating Plant (MNGP) to assure .‘
compliance 'wityh MNGP's op_e_rating technical specificatiohs related to liquid and
gaseous radielogical effluents. They are intended to show compliance with 10 CFR - :

~ 20,10 CFR 50. 36a, 10 CFR 50, Appendix A (GDC 60 & 6#) and Appendix '], and 40
- CFR 190. '

This OD_CM is based on -."Radiological Eiﬂueht Technieéi Specifications for PWR's
(NUREG-0472, Draft)," "Preparation' of Radiological Effluent Technical Spec-
ificatidns 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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2.00  LIQUID EFFLUENTS

2.1 Monitor Alarm Setpoint"Detérmination

. Monitor - alarm setpoints- will .be determined in order to assure compliance with |
10CFR20. The éetpointsw,ill_ indicate if the concentration of radionuclides in the
- liquid effluent released from the site to unrestricted areas exceeds the concentra-
- tions specified in 5IOCFR20,-A’ppendix B, Tabie 11, Column 2 for radionuclides other
than dissolved or entrained noble 'gases. ‘The setpoints will also assure that a
concentration of 2 X 10‘_4#Ci/m'1 for. dissolved or enfrained 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 éonstant at or near the maximum
design flowrate. ' '

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

a.. Determine the l.iquid 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 Si (the fraction of the total radioactivity in the
liquid effluent comprised by radionuclide "i") for each individual
radionuclide in the liquid effluent. V
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(2.1-1)

S, = ——

DB
4

Ay
-

Al = The radioactivity of radionuclide "i" in the liquid "
effluent from Table 2.1-1.

2.1.1.2 : Determine Ct (the maximum acceptable total radioac‘tivity concen-
tration of all radionuclides in the. liquid effluent prior to dilution
(uCi/ml) ). ’

F (2.;—2) ’

: 1
f 21: MPC.

C =

i

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-
(1) '

waste pump

: MPCi= The liquid effluent radioactivity concentration
limit for radionueclide "i" (uCi/ec) from Table 2.1-1 .

2.1.1.3  Determine Cm (the maximum acceptable total radiodctivity concen-
tration of the radionuclides (minus tritium) in the liquid discharge prior
to dilution (u Ci/ce) ).

(2.1-3)

Cp = G- (€ Sy

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 De_ter'm'ine C.R. (the calculated. monitor count rate ab_ové backgr'ound
- attributed to the radionuclides (neps) ). '
a0 (21-9

C.R.= 5

E =The detection 'éffviciency_ of the  monitor (uCi/
ce/eps) from Plant Chemistry Surveillance procedures.

.2.1.1.5 ° The monitor high-high alarm setpoint above bac_kgroﬁn_d (neps) 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

L mwmmmme*@)'A : o (2)
RADIONUCLIDE : (Aq)(Ci/Yr) C : MPCi(“Ci/ml)'

Na=24 . o : 1.7 E-1 3E-5
Mn-56 o 2.7 E-1 C1E-4
Co=60 - S 2.0 E-2 3E-5
Cu=64 _ : 5.4 E-1 2E-4
Zn=69m ' = © . 3.7 E=2 6E~5
Np-239 1.7 E-1- . 1E-4
Br-83 - 1.4 E-2 . 3E-6
Sr-89 2.8 E-3 3E-6
Sr-90 1.7 E-4 3E-7

. Sr-91 6.4 E-2 5E-5
Sr=92 . "~ 5.8 E-2 6E=5
Y-92 1.0 E-1 6E-5
Y-93: 6.6 E=2 3E-5
Mo-99 5.0 E-2 4E=5
1-131 1.3 E-1 3E-7
1-132 1.3 E-1 8E-6
1-133 4,0 E-1 1E-6
I-134 6.4 E-2 2E-5
Cs—-134 8.3 E-2 9E-6
1-135 2.5 E-1 4LE-6
Cs=136 2.6 E=2 6E=5
Cs=137 4 1.2 E-1 2E-5
Cs-138 1.5 E-1 2E-4
Ba~140 : 1.1 E=2 2E-5
La-141 5.7 E=3 - 3E-6
Ce-144 5.3 E-3 1E-5
H-3 2.1E1 3E-3
Total 2.39E1 - -

* These source terms were calculated in accordance with NUREG-0016
by using the USNRC "GALE" Code. '



2.2 Compliance With 10 CFR 20

In or'd.erz_vto show compliance',with lO CFR 20, the concentrations of radionuclides in
liquid effluents will be determined and compafed with -maximum permissable
conc.entrations (MPC) és defined in Appendix B, Table II of 10 CFR 20. Concen- |
trations of radioactivity in"effluehté prior to dilution will be determined.. Con-
centration in diluted effluent will- be calculated usin’g‘ these results prior to each

batch release, and foudwing 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:

_ Ci R
Conc, = MDF (2.2-1)
where

Conci =  concentration of radionuclide i at the unrestricted.
area, uCi/ml;

Ci = concentration of radionuclide i in the potential batch
release, uCi/ml;

R = release rate of the batch, gp'm;

MDF = minimum dilution flow, gpm.
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' The projected concentration i‘n',the unrestricted area is corhpared to:'the. concen-
trations in Appendix B, Table II of 10 CFR 20. THeSg.concentra’tions 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.
: Conci '
Z ' < 1 _(2.2-2)
i MPC,
wheré
MC Pi' = maximum concentration of radionuclide i

from Reference 2, uCi/ml
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2.3 ©Liquid Effluent Doses - Compliance with 10 CFR 50

Doses resulting from hquxd effluents will be calculated monthly -to:show compliance
~ with 10-CFR 50. (4) A cumulatlve summation of total body and organ doses for each
‘calendar quarter-and calendar year w1ll be maintained as well as prolected doses

for- the next month.

2.3.1 Determination of Liquid Effluent Dilution

- To vdétermine doses-from liquid efﬂuehts 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:

Ry

. = % EPF— ADF - @3

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 éooling
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 = £35S A,t C F @32
k i k. -



where:

ik

- Uir

- '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, uCi/ml;

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

the near field averége dilution factor for Cik during

_liquid effluent release k, as defined in Section 2.3.1;

The length of time for release k, hours

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

equation:
_ 5
Air =1.14x 10 (735-/DW +ZlBFi) DFir (2.3-3)
where
L.14x10° = 10° pCi 10° ml Lyr
. = AT M x =3 .
uCi 1 8760 hr ’

730

adult water consumption rate, 1/yr;
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D = .. dilution-factor from the near field areé
to the potable water intake for adult

water consumption;
21 = adult fish consumptidn, kglyr;

BFi : = bioaccumhlation factor for radionuclide i in fish from
TableA-1 of Regulatory Guide 1.109 Rev. 1,(5) pC;/Kg '

per pCi/l;

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 Ay values for an adult at the MNGP are presented in Table 2.3-1. The
far field dilution factor, Dw’ 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 0 (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 m"a‘de 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 .a’nnual limits are exceeded, a special repo‘rt should be sub-
mitted stating the reason and corrective action to be takén. 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 thisicase,' 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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(1)

(2)

3

NOR
(5)

REFERENCES FOR SECTION 2

"NSP - Montxcello ‘Nuclear Generatmg Plant,"- Appendlx I Analysis -

Supplement No. | - Docket No. 50-263," Table 2.1-1.

10 CFR 20, Appendix B, Table II, Column 2.

"NSP - .Mont‘icello Nuclear Generating Plant,"” Appendix I. Analysis -
Supplement No. !-- Docket No. 50-263," Figure 2.1-2.

10 CFR 50, Appendix .

U.S. Nuclear Regulafbry Commission, "Regulatory Guide 1.109 Calculation

: of Annual Doses to Man from Routine Releases of Reactor Effluents for the
Purpose of Compliance with 10 CFR 50, Appendix I," Rev. 1, 1977.
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LIVER

TARLE Z 3- 1

ir VALUES FOR ‘THE MONTICELLG NUCLEAR GENERATING PLANT
, . (HREM/HR PER pCI/ ML)

GI-LLT

2-12

1.23€ 02

0.00E-01

NUCLIDE - .T.80CY  THYRTOD  KIDWEY ,Lune
14 3 - 0eGCE=Q1 “1.47% 00 1.47E 00 1.47E 00 1.47€.00 1.47%:00 1.47% 00
6C 14  3.13E 04 6.26E 03 6.265 03 6.26E 03 6.26E 03  6.26E 03 6.26E 03
LINA 26  4.27E 02 4.27E 02 4427F 02 4<2TE 02 4.27€ 02 4.27E 02 4.27E 02
15P 132 - 4.62F 07 2.87E 06 1.75E 06 0.00€-01 0.00E~01 Q0.00E-01 5.20E 06
24CR 51 0.00E-01° 0.00€=01 1.31E€ 00 - 7.90€-01 2.38E-01 1.73€ 00 3.28E .02
S5eN 54 0.00E~01 .43 03 B8.45E 02 0.00€=01 1.32E 03 ~0.00€-01 1.36E 04
259N 56  0eGCE-01 1.11E 02 1.98E 01 = 0.00E-01 1.42E 02 . 0.00E-01 3.56E 03
J6FE 55 6.91F 02 4.7TE 02 1.11E 02 0.00F=-01 0.00E-01 2.66E 02 2.74€.02
5eFE 59  1.09F 03. 2.56F 03 9.83E 02 0.CCE-01 0.0CE-01 7.16E 02 8.54E 03
27C0 58  0.06E-01 9.80E G1 2.2CE 02 0.0CE-01° ¢.00E-01- 0.00E-01 1.99€ 03
5700 60 0.005-01 2.82E 02 6.21E 02 0.00E-C1 OC.00E-01 9.00E-01 5.29€ 03
58NT 63  3.2TE 04 2.26€ 03 1.10€ 03 0.00E-01 0.00E-01 G.00E-01 .4.72E 02
28NT 65  1.32E 02 1.72€ 01 7.87E 00 Q.0CE-01 0.0GE~01 (C.00E-01 4+37€ .02
93CU 64 0.0GE=01 1.10€ 01 S5.15€ 00 Q.00E-01 2.76E 01 0.00E-01 - 9.34E 02
J0ZN 65 232 04 T.39E 04 3.34E 04 0.00E-01 4.94E 04 0.00E-01 4.66E 04
ICIN 69  %.94E 01 9.46E 01 6.58F 00 0.00FE-01 6.14€ 01 0.00E-01 1.42F 01
358R 83  0.00E=01 0.005=01 4.09E 01 0.00€-01 0.005-01 0.00€-01 5.89€ 01
358R 84  0.00E-01 0.00E-01 S5.30E 01 (0.00E-01 C.00E=01 0.,00E~01 4.16E-04
3538 35 0e0CE=01 0.CCE~01 2.18E GO0 0.GO0E=-01 0.00E-01 (0.C0E-01 1.022=15
3788 36 0.00E-01 L.01E 05 4.72E 04 0.00E-01 0.008-01 0.00E=01 2.00F 04
3788 38 0.00€=01 2.90F 02 1.54E 02 0.0GE-01 0.00E-01- 0.00E-01 4.01E-09
3728 39  0.0CE-01 1.92E 02 1.35E 02 0.00E-01 0.0CE-01 0.005-d1 1.128=11
33SR 89  2.58F 04 0.008=01 7T.40E 02 0.00E-01 0.006~01 0.00E-01 4.14F 03
33SR 90° 6435 05 0.00E~01 1456 05 0.006-01 (0.00E-01 0.00E-01 1.33E 04
J8SR 91 4<ISE 02 O0.00E=0L 1.92E 01 0<00E-01 0.0CE~01 0.00E=-01 2.26F 03
38SR 97 1.80E 02 0.00NE=01 T.78E 00 0.00E-01 (0.00£~01 0Q.00E-01 3.57E 03
39Y 30  6.90E-01 0.00E~01 1.35E=02 0.00E=01 0.30F-01 0.00F-01 7.32E 03
39Y 91N 6.52E<03 0.00%=01 2.53E-04 (0.008-01 C.O0CE-01 0.00E=01 1.92E-02
0 33Y 91 1.01E 01 0.N0E-01 2.70E-01 0.00F-C1 0.00E-01 0.CO0E-01 5.57€ 03
39Y 92  6.06E-02 0.00€~01 1.77E-03 0.00F-01 0.00E~-01 0.008-01 T.08E 03
39Y 93  1.92E=-01 0.00E=01 5.31E-03 0.008-01 0.005-01 0.C0E-01 6.10E 03
402 95 6e02E=01 1.93E=01 1.31E~01 0.006-01 3.03E-01 0.00E-01 6.11E 02
40ZR 37  3.325-02 64713-03 3.07E-03 0.008~01 1.01E-02 0.008-01 2.08E 03
41NB 95  #.4TF 02 2.49E 02 1.34E 02 0.00E-01 2.44E 02 0.C00E-01 1.51F 06
4290 99  (e0CE=01 1e54E 02° 2.94E 01 0.00E-01 350E 02 0.00E-01 3.58E 02
43TC 99M TI.196-0Z 3e34E-02 4+25€-01 0.00E-01 5.07E-01 1.63E-02 1.97% 01
43TC101T = 1.21E=02 1.7SE=02 1.72E—-01 0.00E=01 3.15E-01 8.94E-03 5.26E~14
44RU103  5e63F 00 0.00E-01 2.86E 00 0<00E-Q1 2.53€ 01 0.00E-01 7.74€ 02
44RU105  5.526-01 0.00E-01 2.18£-01 0.00€-01 7.13€ 04 0.00€~01 3.33E 02
44RU106  9.85E 01 0o00E=01 1.25€ 01 0.00E-01 1.90E 02 0.00E-01 6.33€ 03
47AG11C¥ 2.T8E 00 2.57E 00 1.53€ 00 0.00E-01 S5.06E 00 0.00E~-01 1.0SE 03
S2ITE125M Z.60F 03 9.41E 02 3.48F 02 T.31E 02 1.06€ 04 0.008-01 1.04F 04
SITEL2TH 6.56E 03 2435 03 8.00F 02 1.68E 03 2.67E 04 0.00E-01 2.20E 04
S2TE12T 1.07E 02 3.83E 0T 2.31E 01 T.90€ 01 4e34E 02 (.00E-01 8.42E 03
S2TE1298 1.11E 04 4.16E 03 1.76E 03 3.83E 03 4+85€ 04 0.00E-01 5.61F 04
S2TE129  3.04E 01 1.14F 01 74428 00 2.34€ 01 2.30E 01



NUCLIDE ‘3CNE T.SOGY_u,THYRIUD‘ KIDNEY - LUNG
- 52TE131M  1.48F 03 9.20F 02 6.83E 02 1.30¢F 03 9.31F 03 .0.00E-01 B8.14E 04
'52TE131 - “1.71FE 01 ' 7.98E 00 6.03% 00 1.57F 0l 3.37% 01 0.00€-01 2.7Q0E 00
52TE132 2444E 03 1.58E 03  1.48E 03 1.75F 03 1.525 04 -Ce00E-01 7.47E 04
53T 130  3.61% 01 1.07% 02 4e21FE 0L  9.03E 03 1.66E 02 '0.00E-01 9.18E 01
527 131 1,99 02 2.84FE 02 . 1.63F 02 9.22E 04 4.38E 02 0.00E-01 7,50 01
531 132 3.70F 0C 2.6C0E 01 93.08E 00 ‘9.08E 02 4.13E 01 0Q.00E~O0L 4.88E 0C
5§37 133  6e79E 01 1.18F 02 3.60E 01 1.T74E 04 2<06E 02 (0400E-01 1.06E 092
537 134 5.07% 00 1.328% 01 4.92E 00 2.39% 02 2.19E O1 0.00E-01 1.20E-02
.53 135 2.12E 01 S5.54E 01  2.05€ 01 3.66E 03 8.39E.01° 0.C0E-01 6.25E 01
55CS5134 2.99F 05 7T.10FE 05 5.81£ 05 0.008-01 2.30E 05 7.63E 04 1.24E 04
55CS5136 7.12F 04 1.23E 05 B8.88E 04 0.00E=01 6.36E 04 9.41E 02 1.40E Q¢
S55CS137 - 3e83F 05 5.23E 05 3.43E 05 (Q.0CE-01 1.786 .05 5.90E 04 1.01E 04
55CS138 2.65E 02 5.23% 02 2.59E 02 ‘0.00E=01 3.84E 02 3.80% 01 2.235-03
5684139 2.08F 00 1.48E=03 6.10E-02 0.00E~01 1.395-03 3.41E=04 3.69F 00
. 56BA140 4.36E N2 Se4TE=01 2.85€ 01 0.0CE~01 1.36E-01 3.13E=01 8.97E 02
S6BA141 1015 00 7T.64E=08 3,41E-02 0.008-01 7.10E-04 4.34E=04 4.7T7E=10
56BA142 4e5TE=01 4oT0E=04 2.83E~-02 0.008-01 '3,.97%-04 ' 2.66E~04 6.44E-19
57LA144 1e7SE=01 9404E=02 2.396=-02 0.00E~-C1 C.00E-01 0.00E=01 64.64E (3
STLA142 1895=03 4+138E=03 1.04E~03 0.008~01 0.00E-01 0.00E-01 3.05E 01
53CE141 . le34E=01 9.04E~02 1.03€-02 0C.00E-01 4e20E=-02 0.30E=-91 3.46F 02
58CE143 J26F~02 1.74E 01 1.93E-03 0.0CE-01 7.67E-03 0.00E=01 6e51E 02
S8CEl44 6.37E 0C 291F 00 3+748~01 (Q.CCE-01 1.73E 00 0.00E-01 2.36E 332
59PR143. 54605=01 2.656=01 3.27€-02 0.00E-01 1.53E-01 0.00-01 2.89¢ 93
S9PR144  2.16E~03 3.97E=04 1.10E-04 0.00E=01 S5.06E-04 (0.0C0E~01 3.11E-1¢
6GNO147 4451E=01 5.22E=01 3.12E-02 0.00E-01 3.056=-01 0.00E8-01 2.50E 03
T4w 137 2.97F 02 2.48F 02 8.68E 01 0400801 0.008-01 0.00E~01 B8.13E 04
93NP233 be26€~02 . 2.31F=03 0.00E-01 1.31E=02

TA“LF 2.3-1(Cont.)

Ar VdLUES FCR THE MCNTICELLO NUCLEAR G;NtRATING PLANT

LIVER

(MREM/HR PER uCI/ML)

GI-LLI

4.198—-03
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3.0 GASEOUS EFFLUENTS

'3.1 . Monitor Alarm Setpoint’Déterminati'on'

3.1.1 - Effluent Monitors

Monitor alarm setpoints will be detéfmined in order to assure compliance with
10CFR20. The setpoints will indieate if the dose rate in the unrestricted areas due
to noble gas radionuelides in the gaseous_effluent released from the site exceeds .
500 mrem/year to the whole body or éxceeds 3000 mrem/year t.o the skin. The
_unrestricted area boundary is defined in the MNGP Technical Specifications.

" If more than one source term applieé at a release point, c_éalculate the sétpéint for
each source term and use the Jowest setpoint obtained. '

3.1.1.1  Setpoint Based on Conservative Mix (Mixed Mode Releases)

’Thev 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 Reactbr Building Vent
releases. ' ‘ '

a. Determine ‘the "mix" (noble gas radionuelides and composition)
of the gaseous effluent. '

(1) Determine the gaseoﬁs 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 Si (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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C.

P L (3.1-1

Ai = The radioactivity of noble gas radio-
nuclide "i" in the gaseous effluent from Table
3.1-1.

. Determine Qt ((the maximum accéptable total release rate of

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

based upoh_ the whole body exposure limit.

Q

500 (3.1-2)

@), K S,
v 2

(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

. boundary for all sectors (sec/m3) from Ap-

pendix A, Table A-3. = 4.08 E-6 sec/m
(SSE, 0.43 miles)

Ki = The total whole body dose factor due
to gamma emissions from noble gas radio—
nuclide "i" (mrem/year/uCi/m?')' from
Table 3.1-2.

Determine Q, based upon the skin exposure limit.

QU

) X/Q), 2 (L; + 1.1 M) S,
1

L; + 1.1 M, = The total skin dose factor due
to emissions from noble gas radionuclide "i"

(mrem/year/ pn Ci/m®) from Table 3.1-2.

1 3-2



€.

Determine Ct (the maximum acceptable total radioactivi'ty
concentrati_ori of all noble gés--radionuclides in the gaseous
effluent ( gCi/ee) ).. ' ' '

212 E-3Q,

. (3.1-4)
t= T  F '

NOTE Use the lower of the Qt values obtained in .
Sectlons 3. 1 1.1b and 3.1.1. 1c.

F = The maximum acceptablé effluent flow-

~ rate at the point of release (cfm) =175,000
ofm™® :

2.12 E-3 = Unit éohversion -factor to con-
vert u Ci/sec/cfm to uCi/ce. '

Determine C.R. (the calculated monitor count rate above
background attributed to the noble gas t'adionuclides (neps) ).
Ct

C.R.= ¢ (3.1-5)

E = The detection efficiency of the monitor
for noble gas radionuclides (puCi/ce/cps)
from Plant Chemistry Surveillance Pro-
cedures.

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. '
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3.1.1.2. -~ Setpoint Based on Conservative Mix (Elevated Releases)

The following method applies tdfgaseous,'releasés via the Stack when determining

~the high-high. alarm setpoint for the Stack Gas Monitor. for all. possible release
modes. A - S ‘ | |

These modes are:

e Continuous release via turbine gland seal

“o , Con__timious release via the gaseous radwaste holdub ‘syster'n.'
. - Batch release via the mechgnical vacuum pump
) ' Batch release via drywell purging
a. . Determine the "mix" (noble gaséS' 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 anélysis of the gaseous effluent.

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

S, = ——— (3.1-7)
Ai = The radioactivity of noble gas radio-
~ nuclide "i" in the gaseous effluent from Table

3.1-1, or a representative analysis of the .

gaseous effluent.
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- Determine Qt (the maximum acceptable total release rate of

a]l noble gas radionuclides m the gaseous effluent (u01/sec)) '

- based upon the whole body exposure limit.-

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

500 -~ (3.1-8)

'Zvi S,
1

1

than 500 hrs/yeer)‘ via the mechanieal vacuum -pump

- and via drywell purging, substitute v for Vi in Equa-
tion 3.1-8. |

Vi = The constant _-for long term releases
(greater than 500 hrs/year) for noble gas
radionuclide "i" accounting for the gamma -
radiation from the elevated finite' plume

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

vi = The COnstant for short term releases
(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/ uCi/sec) from Table
3.1-2.

Determine Qt based upon the skin exposure limit.

Q =

3000 (3.1-9)

Z; (L; (X/Qg *+ 1.1 B) §;

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 ()(/q)s value

and substitute b, for B, in Equation 3.1-9.
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- Li(x/Q)g* 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"'(mrem/year/,uCi/sec) from
Table 3.1-2. -

The total skin dose con-

L, (X/g)g + 1.1 b, .
stant for short term releases (equal to or less
than 500 hrs/year) due to emissions from
noble * gas .radionuclide "i" -.(m'rem/year/ -
. "u Ci/sec) from Table 3.1-2.

Determine Ct (the maximum acceptable total radioactivity
concentration of all noble gas radionuclides in the gaseous
effluent (uCi/ce) ). ‘

2.12 E-3 Qt
C, =
t F

(3.1.-10)

NOTE: Use the lower of the Qt values obtained in
Sections 3.1.1:2b. and 3.1.1.2c. |

F = The maximum acceptable effluent flow-
rate at the point of release (cfm) = 5000
cfm ' . '

2.12 E-3 = Unit conversion factor to con-
vert u Ci/sec/cfm to uCi/ce. '

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

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

C
CR.= | — (3.1.-11)

-~

E =The détection efficiency of the monitor
for the source term noble gas radionuclides
(uCi/ce/eps) from Plant Chemistry Surveil-
lance procedures.
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f. Determine HHSP (the -monitor high-high  alarm setpoint above
~ background (neps) ). | - '

"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 sétpoint 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 ( uCi/cc))

c o MI2ES G (3.1-17)

‘t f
Qt = The maximum acceptable total release rate of
all noble gas radionuclides in the gaseous effluent

_ (uCi/sec) Qt = 3.25 E7 uCi/sec

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

3-7



_ 3.1.2.2 Determine C.R. (the _calculated monitor readmg above background » '
attributed to the noble gas radionuclides (mR/hr)) ‘

C.R. = - (3.1-18)

EE
E
E = The detection efficiency of the monitor
for noble gas radionuclides represented in -
main condensor offgas (4 Ci/ec/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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RADIONUCLIDE

Kr-83m
Kr—-85m
Kr-85
Kr-87
Kr—-88
Kr—-89
Kr-90
Xe-131m
Xe=133m
Xe-133
Xe—135m

- Xe-135

Xe—-137
Xe—-138
Xe—-139
Ar-41
Total

REACTOR BLDG

VENT (Ay) (Ci/Yr)

.7.1E1
1.33E2
2.33E2

3.26E2
6.96E2
7.09E2

1. 41E3

3.58E3

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

TABLE 3.1-1 GASEOUS SOURCE TERMS

GLAND SEAL

(A1)(C1/Yr)

2.3E1
4.1E1
1.4E2
1. 4E2
6.0E2

2.0E0
5.6E1
1.7E1
1.5E2
7.3E2
5.6E2

2.46E3

(3)
MECH. VAC. PUMP . GASEOUS RADWASTE
(Ay) (Ci/Yr) © (Ay) (Ci/Yr)
2.3E3 8.9E3
3.5E2 -
2.65E3 9.10E3 -

DRYWELL VENTING

(Ag) (Ci/Y¥r)

3.0E0 .

3.0E0
3.0E0



» ' TABLE 3.1-2 DOSE FACTORS-AND CONSTANTS

TOTAL BODY

 TOTAL WHOLE BODY TOTAL SKIN DOSE FACTOR ~ DOSE CONSTANT FOR

I : _ DOSE FACTOR 3'_ ‘ (Li+l. 1M ) S LONG TERM RELEASES

RADIONUCLIDE - 3'(Ki)(mrem/yr/uCi/m;)'; (mrem/yf/uCi/mS) - (Vy) (wrem/yr/uCi/sec)
Kr-83m o 7.56E=2 - oo “2J12E1 - - " - 2.61E-9
Kr~-85m ' R © 1.1783 2.81E3 -~ 1.39E~-4
Kr-85 : ‘1.61E1 . 1.36E3 A 2.10E-6
Kr-87 Lo ’ © 5.92E3 : 1.65E4 ' . 6+ 33E=4
Kr-88 . 1.47E4 - 1.91E4 , 1.66E-3
Kr-89 ‘ , 1.66E4 .- 2.91E4 o 1.12E-3
. Xe=131m . : 9. 15E1 6. 48E2 3.31E-5
Xe-133m : 2.51E2 . 1.35E3 , ‘ 2.51E-5
Xe-133 " 2.94E2 6. 94E2 2.61E=5
Xe=135m _ » 3.12E3 4.41E3 . 3.34E~4
Xe~-135 1.81E3 3.97E3 2. 24E-4
Xe-137 1.42E3 " 1.39E4 : 9.99E-5
Xe-138 " 8.83E3 1.43E4 - 9,90E-4
Ar-41 . 8.84E3 1.29E4 : . - 1.20E-3

TOTAL SKIN DOSE TOTAL SKIN DOSE -
” : TOTAL BODY DOSE CONSTANT FOR LONG CONSTANT FOR SHORT

CONSTANT FOR TERM RELEASES - TERM RELEASES

SHORT TERM RELEASES (L1(X/q)g +1.1Bj)* (L{ (X/q)g + 1.1 bj)*

RADIONUCLIDE (Vi) (mrem/yr/uCi/sec) (nrem/yr/uCi/sec) (mrem/yr/uCi/sec)

Kr-83m ' 2.99E~-9 4, 15E~7 4,75E~7
Kr-85m 1.59E~4 ‘ 3.90E~4 ‘ 7.07E~4
Kr-85 2.40E-6 1.52E-4 4o L4E-4
Kr-87 7.25E~4 2.13E-3 4. 18E-3
Kr-88 - ' 1.90E-3 3.00E-3 ~ 3.86E-3
Kr-89 1.28E-3 2.97E-3 5.20E-3
Xe-131m 3.79E-5 1. 10E-4 2.11E-4
Xe~133m 2.87E-5 1.55E-4. : 3.56E~4
Xe-133 : 2.99E-5 7.88E-5 1.45E=4
Xe-135m , . 3.82E-4 6. 36E=4 - ‘ 8.54E~4
Xe-135 : 2.57E~4 5.77E~4 9.94E~4
Xe-137 1. L4E-4 1.52E=3 " 3.92E-3
Xe-138 E 1. 13E-3 2. 10E-3 , -~ 3.13E-3

Ar-41 1.57E-3 2.28E-3 _ ' 3. 10E-3

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

Dose. rates resulting from the release of noble gases, ‘and radioiodines and par-
~ ticulates must bec_alculated to sho_W compliance with 10 CFR 20. The limits of 10
CFR 20 are conservatively applied on an instantaneous basis at the hypothetical

wbrst case locatioh.
3.2.1 . . Noble Gases

The dose rate in unfestricied 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 diséuSséd in the previous section ére based on the dose calculational
method presented in NUREG-OI-BB.A ‘(#) 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 L

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 'par'ticulates 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: | |

i

Z Py [Ws - Qs + Wy in] < 1500 mrem/yr (3.2-1).
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. where

P..
1j

- infant critical organ dose parameter for radioiodines -

- and particulates with half lives‘greater than 8 days,

for radionuclide i and pathway j (if pathway j exists

~ at the point of interest); -

mrem/yr perﬁC_i/_mB for inhalation pathways;

mz. mrem/yr per uCi/sec for foo»d and ground A

- plane pathways;

the release rate of radionuclide i, in gaseous effluents

from free-standing stack, uCi/sec;

the release rate of radionuclide i in gaseous

effluent from all vent releases, uCi/sec;

the calculated annual average dispersion parameter
for estimating the dose to an individual at the controlling

location due to all vent releases:

Wv = sec/m3 for the inhalation pathway and for tritium
in the food pathway;
W, = meters™2 for the food and ground plane

pathways;
the calculated annual average dispersion parameter

for estimating the dose to an individual at the controlling

location due to free-standing stack releases:
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w s = ‘sec/m3 for the.inhalationpathway; and for tritium
B ~ in the food pathway; | .
Wé = meters-z_ for the food and gr_ound plane

path Way'S;

Radioiodines and particulate.s'will be released from the off gas stack or the reactor
building vent. How'ever, 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 revceptor and dispersion parameters is dfscussed in
section 3.2.3. If no milk animals are shown to exist within five miles of the site,
then corhpliance willb be shown at the critical bbundary location. Only' inhalation
and ground plane exposure will be assumed to exist if the site boundary' is Qsed

Equation 3.2.2 will be used to show comphance with 10 CFR 20 for all radioiodine
and particulate releases.

21; PiI [(X/QV) le +. (X/Qs)éis] + 21‘, P, [(D/Q) Q (D/Qs>{gis] +

s PiM [(D/QV) C.in + (D/Qs) éis]< 1500 mrem/yr | (3,2;2)

1

where

p. = infant critical organ dose parameter for radionuclide

i for the inhalation pathway, mrem/yr per yCi/mB;

P. = infant critical organ dose parameter for radionuclide
i for the ground plane pathway, m? mrem/yr per uCi/sec
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- P = mfant crltlcal organ dose parameter for radlonucllde
- i for either the cow milk or goat milk pathway,

. mrem/yr per uCi/sec;

(xX/Q), | = -~ annual average relative concentration for long-term
' | release from the reactor bu1ld1ng vent at the critical
location, sec/m (Appendix A, Table A—3),

C(xX/Qq - " = annual average relative concentration for lohgeterm
releases from the off-gas stack at the critical
location, sec/m (Appendlx A, Table A-6);

(D/Q)v o = _' annual average relative deposition for long-term release
- from the reactor building vent at the critical locatlon ‘
1/m? (Appendix A, Table A-3);

(D/Q) s- = annual average relanve deposition for long-term release
' from the off-gas stack at the critical location, l/m
(Appendix A, Table A-6)

Q iv = the release rate of radionuclide i from the reactor

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

Qis = - - the release rate of radionuclide i from the off-gas

stack for the week of interest, uCi/sec.

~ The values of P are given in Table 3.,2-1. For the food pathway (milk) the P value

- for tritium is in terms of mrem/yr per. qu/m . Therefore, the dispersion factor in

the-mrlk.portlon 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 calculatlons using Equation 3.2.2 will be made once
' per week. ‘The source terms (Q and Q ) will be determined from the results of
analysis of weekly stack and reactor bu1ld1ng 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 wxll be short-term purge re-
" leases occurring as a result of contamment drywell purglng . 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 determmed 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 conc}entra,non 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-DCV -D +D

cs dw - (3.2-3)
- 'where

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

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

Dcs = 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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L m_ét_de,from this ‘source. -.Exper_i‘e'vnce‘has shown mechanical vacuum pump release to
be well within [0°CFR 20 limits. ' I

323 Critical Receptor Identification

-As stated in 5:2.1 of NUREG-0133, when the critical feceptor is different for stack -

~ and vent releases, the controlling location for vent releaseé 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. Th_e'crit‘ical milk animal will be
. selected following the annual milk animal census and will be the milk animal which
can be assig'ned the highest D/Q as obtained from Appendi); A, Table A-5 of this
document. | | | '
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' TABLE 3.2-1

P, VALUES FOR AN INFANT FOR THE MNGP

Isotope | Inhalation Ground Plane Cow Milk - Goat Milk
H-3 | 6.47(2) 0 2.38(3) ' 4.86(3)
P-32 2.03(6)" 0 1.60(11) | 1.93(11)
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) 252(7) '
Zn-65 6.47(5) 6.89(8) 1.90(10) C2.29(9) T4
Rb-86 1.90(5) 1.28(7) - 2.22(10) - 2.67(9)
Si-89 2.03(6) | L 3.16(4) 1.27(10) 2.66(10)
Sr-90 | 4.09(7) - 120y | 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) 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-115m| - - S - ~ -
Sn-123 - ' - - -
Sn-126 - - ' ' - -
Sbh-124. - - ' - : - -
Sb-125 - - - -
Te-127m| 1.31(6) | 1.18(5) o 1.04(9) 1.24(8)
1 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 19.84(6) 5.84(7) ©1.33(8) 1.60(7)
I-131 1.48(7) o 2.46(7) I 1.06(12) 1.27(12)
I-133 3.56(6) ’ 3.54(6) : 9.80(9) . 1.18(10)
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3;3_ » . Gaseous Effluents - Cror’nplian'ce with 10 CFR 50

Doses resulting from the release of noble . gases, and radioiodines and'partieulates

must be calculated to show comphance thh Appendxx I of 10 CFR 50. The calcu-

- ~lat10ns wxll be performed monthly for all gaseous effluents.’
331 Noble Gas

3.3.1.1 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:

is

3.17 x 1078 Z M [‘(X/Q)v Q, + (X/Q, qivJ + BQ;, +bg

i
< 5 mrad for any calendar quarter -
< 10 mrad for any calendar year o (3.3-D)

“For beta radiation:

1

317 x 1078 p> _Ni [(X/Q)V Qy + (X)q, -+ v(x/Q)SQis + (X/q)gq;,

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

where:

M. = The air dose factor due to gamma emissions for each

identified noble gas radionuclide i, mrad/yr per yCi/mB;

N. = the air dose factor due to beta emissions for each
identified noble gas radionuclide i, mrad/yr per yCi/mB;
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(X/Q),

(X/9),

(X/Q)

(X/q),

- : tne annual ovérage‘ relative concé'n‘tration for areas
at or beyond the site boundary for long-term reactor
. | building vent releases (greater than 500 hrs/yr) sec/m 3
~ (Appendix A, Table A-3);

the relative concentration for areas at.or beyond the

" site boundary for short-term reactor vent releases

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

the annual éverage relative conoentfation for areas
at or beyond the site boundary for long-term off-gas
stack releases (greater than 500 hrs/year), sec/m
(Appendix A, Table A-6); |

the relative concentration for areas at or beyond the

site boundary for short-term off-gas stack releases

{equal to or less than 500 hrs/y'ear),'sec‘/m3

(Appendix A, Table A-9);

the average release of noble gas radlonuchde iin gaseous
effluents for short-term off-gas stack releases (equal

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

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), uCi;

‘the total release of noble gas radionuclide i in

gaseous releases for long-term off-gas stack releases
(greater than 500 hrs/year), pCi;

the total release of noble gas radionuclide iin

gaseous effluents for long-term reactor building

vent releases (greater than. 500 hrs/year), uCi; _
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B, = the constant for long-term releases (greater than 500 B
hrs/yr) for each identified noble gas radionuclide i accounting
. for the gamma radlanon from ‘the elevated ﬁmte plume,

. -mrad/yr per qu/sec,

b. = the constant for short-term releases (equal to or less
' than 500 hrs/yr) for each identified noble gas radionuclide
i accouhting fro the gamma radiation from the elevated
ﬁnite»plume»,_ mrad/yr p'er uCi/sec;
3.17 x 1078 = the inverse of the number of seconds in a year.

Noble vgaséS' 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 q;, term in Equation 3.3-1 and 3.3-2 will be 0. The long-term vent release
rate, Q, s wxll be determined from the reactor building vent continuous noble gas
monitor and periodic isotopic analysis. The off-gas stack continuous noble gas
_monitor--re'cords 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 dryweli source term
sﬁould 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 m conjunction with the total activity measured by the monitor to
qualify md1v1dua1 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, Al0Q, and
All. Values of M and N were calculated using the methodology presented in
NUREG-0133 and are given in Table 3.3-1. Table 3.3-2 presents values of B, and b,
calculated using the USNRC computer code "RABFIN." This code was also used to
calculate values of v, presented. in Section 3.1. Values of v; were calculated by
multiplying v by the ration of bi to Bi'
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3_.3.1.2 "Cumulatio'n-vof- Doses

Doses calculated monthly will be summed for comparlson ‘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

.,11m1ts given in Equations 3.3-1 and 3.3- 2. If these limits are exceeded, a Special

Report will be subm1tted to the USNRC in accordance with the MNGP Technical - - '

' Spe_c1f1cat10ns. If ‘twice the limits are exceeded, a Spec1al ‘Report showing
compliance with 40 CFR 190 will be submitted. '

3.3.2 ' Raidioidine, Particulates, and Other Radionuclides

03.3.2.1 . Dose Equations
The dose to an individual from radioiodines and particulates with hali—lives greater
than & days in gaseods effluents released to unrestricted areas. is determined by the

following expressions:.

~ During any calehdar quarfer or year-’

| 3.17 x lOA'8 % 21: Rijak [Ws Qs + ';quis + Yo Qiy w;’div] | ’
< 7.5 mrem (per quarter)
< 15 mrem (per calendar year) v | (3.3-3)
where:
Qis. = releaae of radionuclide i for long-term off-gasl stack

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

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

‘vent releases (greater than 500 hrs/yr),uCi;
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3.17 x 107

ijak

. rele'aseldf radionuclide i for short-term off-gas stack .

.r‘ele‘ase.s (equal to or less than 500 hrs/yr),pCi;

release o f iSotop_e i for short-term reactor building

vent releases (equal to or less than 500 hrs/yr),uCi;-

- dispersion parameter (X/Q or D/Q dépending»on pathway)

for estimating dose to an individual at the control_lihg -
location for long-term off-gas stack rel’eases'_(great'er
than 550 hrs/yr);

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

“the dose to an individual at the controlling location

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

dispersion pérameter (X/Q or D/Q) for esti_mafing

the dose to an individual at the controlling location
for short-term off-gas stack releases (equal to or less
than 500 hrs/yr); |

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);

the inverse of the number of seconds in a year;
the dose factor for each identified radionuclide i,

pathway j, age group a, and organ k, m2 mrem/yr per
Ci/sec or merem/yr perp.Cl/m .

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

Values of Rij ak have been calculated using the methodology given in NUREG-0133
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and are given in,Tebles' 3,3-3 through 3.3_—214 The equetion.v‘\}vill be applied to a
controlling locat-_io‘h_ utilizihg the. following: residence, vegetable ’»garden, meat -
ahimal milk animal. ‘The selectlon of the actual receptor is dlscussed in Secnon'i
. 3.3.3. The source terms and dlspersmn parameters in Equation 3. 3-3 are obtamed .
in the same. manner as in Section 3.2.. The W values are in terms of X/Q (sec/m )
for the 1nha1at1on pathways and for trmum in all pathways. They are-in terms of
- D/Q (m™ 2) for all other pathways excludmg tritium. No adjustment to the above
11m1ts is required for C-l4 since the - individual doses due to this nuchde 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 Reporf 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 Proje(:tion 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 s’igniﬁcantly' in
the next month. In this case the source term should be adjusted to relfect this
information and the jljstification 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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333 Critical Receptor Identification

" The critical receptors for -‘.compliance ~with 10 CFR 50, "Appéhdix I will be
: idénfified,'- For the noble gas specification the ci'itical’loc_ation_will-be based on .thé' '
~ external do'setpathwvay‘_qnly. This location will be the oﬁ-site_ldcation ‘with the
highést long-term re’actor building've'nt' X/Q' aL_nd will be selected 'using the X/Q'v
- 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

v..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 -
Vsp‘ecifi'cations. The critical receptor will be selected based on this evaluation.

L. ‘Residences in each sector _ .
2, Vegetable garden producing leafy green vegetables

3. All identified milk animal locations.

Foilowing 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 informatioh shown to exst at
“each location. The dispersioh par.ameters;g'iven in this manual should be employed.
The total releases reported for the previous calendar year should be used as the
source term.’
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"NSP - Monncello Nuclear Generatmg Plant,"” Appendix I Analys1s -
Supplement No. I- Docket No. 50—263 Figure 2.1-5.

"NSP - Monncello Nuclear Generating Plant," Appendix I . Analysis -

- Supplement No. | - Docket No. 50-263 Table 3.1-3.

U.S. Nuclear Regulatory Commission, "Preparation of Radiological Effluent
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TABLE 3.3-1 |
DOSE_FACTORS FOR NOBLE GASES AND DAUGHTERS*

Total Body ' ‘ , Gamma Afr Beta Air

Dose Factor . Skin Dose Factor Dose Factor Dose Factor

Radionuclide (mrem/yﬁiger uCi/m3) (mrem/yr plr uCi/m3) (mrad[y?;per pCi/m3) (mrad/yr per pCi/m3)
Kr-83m 7.56E- 02¢* - 1.936+01 2;88E+Q2
Kr-85m 1.176+03 1.46€+03 1.23€+03 1.976+03
Kr-85 1.61€+01 1.34E403 - 1.72E+01 1.956403

" Kr-87 5.G2E+403 © 9.73E403  6.17E+03 1.03E+04
Kr-88 1.47E+04 2.37€+03 1.52E+04 2,93£+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+403 1.63E+04 ' 7.83E+03
Xe-131m 9.15E+401 4.76E+02 1.56E402 1.11E+03
Xe-133m 2.51E+402 9. 94E+02 3.276402 1.48E+403
Xe-133 2.94E+402 3.06E+02 3.53E402 1.05E+03
Xe-135m 3.12£+03 7.11E+02 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03
Xe-137 1.42E403 1.22E+04 1.51E+03 1.27E+04

-~ Xe-138 8.83E+03 4.13£+03 9.21£+03 475403

Ar-41 8.84£+403 2.69E+03 9.30£+03 3 3

.28E+03

*The 11sted dose factors are for radlonuclides that may be detected 1n gaseous effluents.
**7 56E-02 = 7,56 X 10 2, ' ‘



‘.D | | "p; -  f, - @
" TABLE 3.3-2 | | |

DOSE PARAMETERS FOR FINITE ELEVATED PLUMES® -

* kK

LC-E

*

*%

**%* Values are for 144 hours per year purge

All values are for the critical boundary location 0.51 mi from the stack in the SSE sector

1.20E-3

'Values are annual average

Noble Gas Total Body Vi** N Gamma Air Bi** . Total Bo'dy vi ‘ - Gamrﬁa Alirr b_i***», : s
Radionuclide (mrem/yr per pCi/sec) (mrad/yr hr puCi/sec) (mrem/yr per uCi/sec) - (mrad/yr per uCi/sec)
Kr - 83m 2.61E-9 3.77E-7 2.99E-9 4.32E-7
Kr - 85m 1,39E-4 2.07E-4 1.59E-4 2.37E-4
Kr - 85 2.10E-6 3.18E-6 2.40E-6 3.64E-6
Kr - 87 6.33E-4 ' 9.52E-4 7.25E-4 1.09E-3
Kr - 88 1,66E-3 2,49E-3 1.90E-3 2.85E-3
Kr - 89 1.12E-3 1.68E-3 1.28E-3 1.92E-3
Xe - 131m 3.31E-5 5.21E-5 . 3.79E-5 5.975—5'

Xe - 133m 2.51E-5 4.09E-5 2.87E-5 4.68E-5
Xe - 133 ' 2.61E-5 4,08E-5 2.99E-5 4,67E-5
Xe - 135m © 3.34E-4 5.06E-4 3.82E-4 . 5.79E-4
Xe - 135 . 2.24E-4 3.37E-4 2.57E-4 3.86E-4
Xe - 137 9.99E-5 1.51E-4 1.14E-4 1.73E-4
Xe - 138 9.90E-4 '1,49E-3 1.13E-3 1.70E-3
Xe - 139 5.79E-5 8.69E-5 6.63E-5 9.95E-5
Ar - 41 1.80E-3 1.38E-3  2.07E-3
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R VALUES FOR THE MONTICELLO NUCLEAR GENERATING PLANT*
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R VALUES FNOR THE MONTTICELLO NUCLEAR GFNFRAIING PLANT#

TABLE 3.3-20
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R VALUES FOR THE MONTTICELLO NUCLEAR GENERATING PLANT#
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40 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 se'ctioh, the licensee shall
' prepare'and submit a Special Repdrt 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 thyro1d which is limited to < 75 mrem) over 12 consecutive. months.
~ This special Report is to include .an vanaly51s_ which demonstrates- that radiation

expdsures to.all real 'ind.i\)idualé from a-ll uranium fuel cycle sources.(including all
| licjuid and géseous effluent pathways and direct radiation)v'are' less than the
standards in 40 CFR Part 190, Environmental Radiation- Protection.Standards for
Nuclear Power Operations. [f 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 matenais from the cycle."

The Special Report will contain:
1) A determination of which uranium fuel cycle facilities or operations,

in addmon to the nuclear power reactor umts at the site, contribute

to the annual dose to the maximum exposed member of the public.



Nuclear fuel fac1l1t1es over flve miles from MNGP need not be con-'

' 31dered in this determlnatlon
~.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 methodolbgies ‘described in this ODCM. . Where

- additional 1nformat1on 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
vparticulates’. 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 cb_ntributed from other oper_étion of the uranium fuel
cycle.

‘The, direct dose components will be determined by either calculation or actual
measurement. The N-16 component of direct radiation may be calculated using
SKY.SHINE, A Computer Procedure for Evaluating Effects of Structure. Design on

N-16 Gamma-Ray Dose Rates, Radiation Research Associates, Inc. Report RRA-
T7209, Nover‘nbet 1972. (AVA_'ILABLE 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. | | |



-1 ‘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 mclude
-'mformanon related to 40 CFR 141 such as analysis of M1551551pp1 River water and

‘an analy51s of possmle impacts through the drmklng water pathway. 7
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50 RADIATION ENVIRONMENTAL MONITORING PROGRAM
5.0 . Sampling

a T’abl‘e 5.1-1 and 'Eigui‘e 5.1-1 specify the current "sampling locations based on the

latest land use census.

5-1



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

Vegetétion-Aquatic
.Vegetation—-Aquatic

Fish
Fish

Milk
Miik
Milk
Milk -
Milk

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

CODE*

M-10°

M-18
M-24
M-25
M-26

M-1°
M-2°
M-3
M-4
M-5
M-6
-7
M-18
M-19
M-21

M-26.

M-27

TABLE . 5. l

WONTICELLO NUCLEAR G’VERA“TNF PL\NT
RADIATION ENVIRONMENTAL nONLTORING PROCRAM
o ' SAMPLING LOCATIONS

COLLECTION SITE -

Upétream of Plant
Downstream of Plant

City of Minneapolis

Kirchenbauer Farm
City of Monticello
Plant Well #1
Trunnel Farm

Upstream of Plant
Downstream of Plant

Montissippi Park

Upstreanm of Plant
Downstream of. Plant

Upstream of Plant
Downstream of Plant

Upstream of Plant
Downstream of FPlant

Kirchenbauer Farm
Clson Tarm

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
Peterscn Farm
Hageman Residence

OO
P

[eNe]
o

O
.

N W0 N - o
s e & o [ 2
w O >~ uviun N

— NS NNOOO O

ML OLOUOUNNTOULN OO

‘mi @‘285§/WNw
mi @ 62 /FNE
mi @ 128°/SE
mi @ 323 /AW
mi @ 1?8 /SE
‘mi @ 2670/1
mi @ 214 /SW
ni @ 2852/"NW
ni @ 562°/ENE
mi @ 117°/ESE
mi @ 8< JUNT
mi @ 62 /ENE
i @ zasg/wnw
mi @ 62 /ENE
mi. @ 285°/WNW
mi @ 62°/ENE
mi @ 3237 °
mi ?4 JWYNE
mi ’690/V
mi @ 250 /WSW
mi @ 111°/EsE
mi @ 306 /N
mi @ 39 ,’N"
mi @ 353° /¥
ni @ ZBZ/NNE
mi @ 181°/S
i @-l5OZ/SSE
mi @ 136 /SE
mi @ 24°/NNE
mi @ 3232/Nw
mi @ 115 /ESE
mi @ 111°/ESE
mi @ 131°/SE



L TABTE S.1- l (contlnu;d)
‘ MOVTICELLO NUCLEAR GENERATING -PLANT - -
RADIATION “NVIROWMEN“AL MONITORING PROGRAM
. SAMPLING LOCA*TONS

- TYPE OF

SAMPLE : ' _CODE* COLLECTION SITE ' . "LOCATION
Vegetation—NaturalﬁM—loc . Kirchenbauer Farm. 11.5 mi @'323°/NW'
Vegetation~-Natural M-138 - Olson Farm o 2.5mi @ 24 /NNE
Vegetation-Natural - M-19 = Plant Site Area 1.0 mi @ 323° /8w
Small Mammals M-17%" Heberllng Farnm 12.0 mi @ 258°/wNW
Small Mammals . M-16 -Plant -Site (on 51Le) _ On-Site
Cultivated Crops : , :

(Leafy Green Veg) M-10° Kirchenbauer Farm o ll.5mi @ 323°% /80
' M—léc Plant Site (on site) -~ = On-Site o
(Corn) . © M-10 Kirchenbauer Farm 3 11.5 mi @ 323O/NW
: , M-18 Olson Farm 2.5 mi @ 24 /NNE
(Potatoes) ] M—-lOc Kirchenbauer Farm o 11.5 mi @ 323°/Nw
‘ M-21 Ewing Farm 0 4.9 mi @ 115°/ESE
Particulates (air) M-1° Air Statiom M-1 C11.1 mi @ 306°/wW
and TLD's _ . . ’
Particulates {air) M-2¢ Air Station M-2 8.8 mi 2 39°/NE
and TLD's. : . v o
Particulates (air) M-3 Air Station M-3 0.7 mi @ 3537 /N
and TLD's B :
Particulates (air) M-4 Air Station M-4 . 0.8 mi @ 23°/NNE
and TLD s ' _ ‘ ' -
Particulates (air) M-5 Air Station M-5 : 0.5 mi @ 181°/s
and TLD’s '
Particulates (air) M=6 Air Station -6 0.9 mi @ 150°/SSE
‘and TLD's ' ‘ ‘ : :
Particulates (air) M-7 " Air Station M-7 2.7 mi @ 136°/SE
and TLD’s '
Radioiodine (air) M-1° Air Station M-1 11.1 mi @ 306°/NW
Radioiodine (air)  M-5 Air Station M-5 .5 mi @ 181°%/s
@ 136°/SE

Radioiodine (air) M~-7 Air Station M-~7 2.7 wi

% "c" denotes control locatiom. All other locations are indicators.
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. APPENDICES .



Table A-1 .

Table A-2
Table A-3

Ta»b.le A-4
Table A-5
Table A-6
Table A-7
' Table A-8'
Table A-9
Table A-10

‘Table A-11

'APPENDIX A - METEOROLOGICAL ANALYSES

‘Release Conditions

Site Boundaries from Reactor and from Stack

Reactor Vent - Mixed Mode - Long Term -~ Slte Boundary -

X/Q & D/Q

‘Reactor Vent - Mlxed ‘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 Bcundary -
X/Q & D/Q

Off-Gas Stack - Elevated - Short Term - Standard
Distances - X/Q

Off-Gas Stack - Elevated - Short Term - Standard
Distances - D/Q



. APPENDIX - A

- Summary of Dispersion Calculational Procedures

Updepleted, undecayed dispersion pérameters were computed using the
computer pr_ograin XO0QDOQ (Saéendorf and Goll, 1877). Specifically,} sector
= averagé X/Q and D/Q values were obtained for a sector width of 22.5
degrees. Credit was taken for momentum plume rise and effefative plume
height was a_djusted for local terrain héight for elevatéd releases. Building .
wake corrections were used to adjust calculations for ground-level releases;
Standard open terrain recirculation correction factors were also applied as

available as default values in XOQDOQ.

"Dispersion calculations were based on mixed mode releases for the reactor
vent and elevated releases for the off-gas stack. A summary of release
conditions used as input to XOQDOQ is presented in Table A-1 and controllirig
site boundary distances are defined in Table A-2. ‘Computed X/Q and D/Q
values for unrestricted area-boundaw locations (relat'ive to release points) and -
for standard distances (to five miles from the source in 0,1 mile increments) '

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

For certain meteorological and release conditions ,4 the enveloping inter-
polation routines. in _XO.QDOQ used to compute shert-term X/Q and D/Q
valu_e.s' do. not provide:reasonable results. Because of this, results were '
reviéwed 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 methcdology is implemented in XOQDOQ
for estimating short-term dispersion values results in values which are
lcwer than the annual values. For these cases, the annual average X/Q

and D/Q values are used to consérvatively represent short-term values,

A-2



'X/Q and D/Q values for onsite EPA locations were. adJusted (multiplied
by a factor of 0.238) to account for limited dally exposure of workers in
'accordance with NUREG-0473,

_ Onsite meteorological data for the p'_ehriod September 1, 1976 through

~ August _31, 1978 (as- presented in-Apoendices B and C) were used in input

to XOQ DOQ. Data were collected and AT stability classes were defined in
-conformance with NRC Regulatory Guide 1.23. Dispersion calculations for
-the reactor vent were based on AT42 7= 10m and 10 meter wind data (jolnt
data _recovery of 94 percent)., Dispersion calculations for the off gas A
stack was based on AT 1g90-10m 3nd 100 meter wind data (joint data recovery

of 95 percent).
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TABLE A-1

MONTICELLO RELEASE CONDITIONS .

-Reactor Vent

Off-Gas Stack

Type Release -

Release Point Height (m)

Adjacent Building Height (m)

Relative Location to
Adjacent Structures

Exit Velocity (m/sec)
Internal Stack Diameter (m)

Building Cross-Sectional
Area* (m2) ‘

Purge Frequency** (times/

yr.)

Purge Duration ** (hours/
release) '

Mixed Mode
(Long~Term)

42
- 42

Adjacent to

- Turbine Building

6.1
2.41
1,480

N,.A.

N.A

Elevated =
(Long and Short-Term)

100
42

400" SE of Reactor
Building

19.0

0.36

N.A.

24

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




" ° " TABLE A-2

Distahces_. (Miles) to Controlling Unrestricted Area** Boundary Loc_étions‘ '

» Column 1 | . - - Column 2*
- As Measured- from RéaCth Vent - As Measured from Off-Gas Stack
‘Sector o -~ -Distance = ‘Sector : - Distance .
N . 0,51 N - 0.59
" NNE - o0.58 N | - 0.63
NE 0.65 NNE 0.65
ENE | 0.83 . ENE 0.78
E v . 0.59 E - 0.50
ESE : 0.59 ESE ' ' 0.50
SE ' 0.61 SSE ' 0.51
SSE 0.43 s | 0.36
s | - 0.34 SSW - . 0.31
0 sswo ©0.32 swo 10.33
SW 0.32 ' Sw 0.33
wsw 0.35 - WSW 1 0.38
w : 0.48 w 0.56
WNW 0.68 Nw : 0.78
NwW ' 0.43 NW. 0.53
NNW- | 0.53 NNW ' 0.61
jé E ~0.38 E 0.29
2 Y Ese 0.3l  ESE , ©0.20
E Sl s o 0.36 ESE | 0.26
<9 % E o 0.57 E 0.48
&g A A -

o ESE » 0.62 - E 0.52
S| sE o 0.50 | ESE 0.39

* Locations specified in Column 2 are the same geographic points as.spe.cified

‘ " . in Column 1 although the reference points are different.

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

A-b6 -



TABLE A-3

Monticello Reactor Vent. Disperswn Parameters

L-Y

for Long Term Mixed Mode Releases >500Hrs/Yr or >150Hrs/Qtr ;
for Unrestricted Area Boundary Locatjons (identified in Table A- 2)

Site Boundary

Sector * : - X/Q (sec/ma) D/Q (l/mz)
NN: A, 09Ex0Q6 2,8BYE=08
“NE 1489E-00 1,82E=08
ENE. To06E=07 9 U2Ew09Y

E 6411E=07 5 ¢62Em09
ESE. 1,38Ee06 1 U5E=08
1 Geasen0o S, 15E=08
QL 2o D3Em0b 3. 30Em0H
ssg
§SH 2,50E=06 3 08EmQB
e J.80E=06 2,1 5E=08
WS W J.96E=06 2, 51“" =08
T }obUE=06 l.l&t .08
WM K 1.10L"06 1 23Em08
N Lec2Er06 1e19E08
NN 2411E=06 2,61E=08
| E** 1oBTE=06 2455E=08
S Ex 5.52E-07 6.57E-09
B R 1.31E-06 1.96E-08
ek 1. 16E-06 1.69E-08
ESEr* 3.38E-07 3.62E-09
ek 5.55E-07 7.12E-09
, 7.64E-07 - 1.06E-08

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

**On-site EPA locations.,



Sector *

8-y

N
NNE
NE
ENE
k
ESE
SFE,
85S¢
3
§5w
Sy
HOW
W
WNW
N
NNW

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

0.1

2,94E=05
1,98E-05

'loaef“OS

1 .,45E=08
1.,97tw08
$,48Em08
ﬂoqlfPOS

Y ISE=08

1960E905
1.14E=05
1.28E=05
loan’OS
1.21E~05S
1,96E=05
2.15E-05
2, 71E=0%

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

0.2

"B.91E=06

6,24tm06
$.84E=06
3.,91E~06
6,02E=06
1005E’05
1017E’05

‘.‘.abE’OS

4,95FE=06
3,.,54E~06
3,85E~06
3u29E‘06
3.73E=06
6.01LE=06
6 49E=0b
B.24E~06

H,59E=06

$.2% =06
2,02E=06
2,05E=06
3.,20E=00
%.716-06

603“t’06

b, /8L=~06

2.69E=06

1,97E=06
2,15E=06
11855’06
2.01E-06
S.BQh'Oﬁ
3.45E~06
aaauﬁ—Ob

TABLE A-4

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

2.98E=06

2. 11E=06
19335’06
1Q35E!06
2otbt’ﬂﬁ
3.89E-06
4028£*06

uqbat'Ob

1;82£*06
1.396=06
1951E‘06
lqjaE?Oh
1.,37E=06
2.176=06
2,82E-06

274k~ 06

Pl TE=06

1.55E-06
I,98BE~07
laOlE'Ob
1.,064E=06
2 9U4E~06
3,20E=06
3,585E-06
1.59E~06
1.11E=-06

Vlazlf-06

1.065'06
1,07E~06

1 L,64E=06

1.76E=06
2., 00kE=06h

- 0.6

1 74F=06
1.25E=06

B,2 k=07

B,461=07

1,56E~=06

2au0E’Oh
2. 8TE=06
2. T0E=06
lalbﬁ'06

,79E=01T -

1.,06E=06
D E=07
QORQE-O7
1."["0*)
1,4%FE=06

l.blt-ob 3

0.7

LJdob=06 -
1,06E=06
7,096=07
7.448=07
1¢19FE=06

2,04E=06
ColhEmib
2,2 =06
1,026=06
B,94F=07

9, NBE=0T

B U2lb=07 .
1.19E=064
1 .,25F=06
1-5"’""0“



N
NNE
NE
ENE

ESE
SSE
G

S
W

WNW .
Nw -
NNW

1,21E206

8,85E=07
b,02E207
GgAbE=QYT
1.02k=06
1.69E”06
J,76E=Q6
loaqE’Ob
B,69EmQ7
T,94E=07
B,49EmQ7
B,01Em07
T,50Em07
1 ,02E=06
1 ,09E=06
1.13E=06

TABLE A-4 (Cont.)

- Montlcello Reactor Vent Dispersion Parameters (XxX/Q), sec/ma.,
for Long Term Mixed Mode Releases.>500 Hrs/Yr or>150 Hrs/Qtr
for Standard Distances (As Measured from the Reactor Vent) - :

0.9

2, 77E2Q7
7.19E"07
H,94Em0T
9e4lE=Q7
8,42Em0Q7

1,356=06

1,39E=06
1.$1E”°b
1,37E=07

b, THE=OQT

T,09EwQ7
6 ,1EmDT
6, 40E07
8-“3E907
8,55E=07
9,14£u07

1.0

B,18E=07
0,07E=0Q7
“llQE'07
4,69E=07
7.16EmQ7
1,11E#»06
1,13E=06
§ ,2%E=06
6,09E=Q7
5eBhER0T
0,09E=07
b,12E%0Q7
5.59E507
T1TE=(Q7
7.15E°07
T408Ew07

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

Miles

1.1
7,00E®07
5 QHEmQT
3.61&’07
4,13€EwqQ7
6,20Em(7
9,35E007
9L H6ERQOT
,06E=06
S5,27Em07
5,14k 07
5.31t?07
Bad4E=Q7
Ha95E=07
©,32E~07
6,10E=07
6,60E=0Q7

1,2

6,10EmQ7
HeHmQT7

3,16EmQT

3,69E=07
545EmQ7
T,99E007
8,03E»07
9,14k=07
4,63E=07
4,57TE=Q7
Ha68ErQ7

4,8TEeQ7

U, 42Em07
54TERQT
5,296 07
SeTOE=QT

1,3

S 39ER07
4,06Ee07
2,80E~07
L,.52E»07
4,85ke07
692Em0T
6,95ke 07

,'7195E?07

H4e12E=Q7
4110E§07
a.‘bﬁpof
4,39e=07

C 5,99E~07

“,8,E!07

U, bUEw(7

S.10E=07

4 BREmQT
- 3,66E=0T
2,50k=07

4,35E=07

6,06EmQ7
6 VAE=OT
T,06E=07

$.71E=07
3, 70E=07
3,73Em07

3‘99E907
3,68E-07
4y SBE=0T
4, 11E=07

4,57te07



- Sector*

0T-v

1,95

4,59EmQ7
3.32E=07.

2,25E=07
2, 77E=07
3, 94EmQ7
S.30E=07
5e33E=0Q7
b.l‘ﬁ"07

Sed0keQ7

3s37E207
3.37TE=07
3,6HERQT
$432EmQ7
$,97Em07

_3.68E'07

ﬂ;lSEaQ7

TABLEA 4 (Cont.)

Montlcello Reactor Vent Dlspersion Parameters (X/Q), sec/ma,
for Long Term Mixed Mode Releases. >500 Hrs/Yr or>150 Hrs/Qtr .

for Standard Distances (As Measured from the Reactor Vent)-

1,6

3091£WO7
I.OOE’O?

2,07E=07

2,56Ew(7

3,57E=Q7

“!78E”07
4,80E=07
B,63E=07
3.,03€EeQ7
3.00Er07

C 3,17E=07

3 HUEROT
$,16Em07
3, 7HE=Q7
3, 886207

5.73E"07

« 1,7

$,54E=0Q7
2,72E007
1.92EmQ7
2.37E’07
3,35EmQ7
4,29EmQ7
Uy35Em07
5,05E=07

2, 74EwQ7

$,05EeQ7
2,99Em07
3.86E"07
§101E’07
S.9HE=07
3, 086007
3,39Em017

* Measured releva‘nt to the Reactor Vent.
Period of Record: 9_/1/76—8/31/78

3483Em07
RyAiEe07

Lo 78E=Q7

2081E507
2.97Ea07

3,88E=07

3,97E807
“qswt“07
2 H9Er07

Ra2ERQT

24 83E=07
5,10E=07

2.89E907'

3,87Ew07
2,78ErQ7
‘alot”07

1.9

2,96EeQ7

2,286=07

{,07E=07
2,07E=Q7

2,13E=07 -
S 3,53E=07 .

3,65E=0Q7
4a16E=0Q7
2,28EmQ7
2,81ExQ7

2,710E=0T .

2,95E=07
A, 78E=07
3.23E=07
B,5TER0OT
2.85F=07

2,0 -

v’2;72E007 '

o 1EmQ7
1o97Em0Q7
1,94Em07
3.53&607
3,25e=07
3.87E~07
5,80E~07

© O 2410ERQT
ReTlE=(7

a-82£”07
2y09Em07

3.42E=07

.a.$8E”07

2.03&!07

© 2,1

2,52E707
1,95E~07

."1.“6&*07
| 1,83Em0T

2,34E%07

» 2 97FF07

3 13f907

S H9E=0T

1,94ER0T
2,62E~07
2,4TE=QT

C2,71E=0Q7
2,61Em07

3,02E=07

C2,21kR07
a.d44E=07



I1-v

Sector*

- NNE
NE
ENE

ESE
sE
68E

SSH
Sw
WSW

HhW
NW

L

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

2,2

—_—

2434ErQ7

| B2EwOT
JJHOE=Q7
‘Q7$t’07
2.18E307
2,THEn(Q7
E.QIEHOT
$22EmQ7
tQGOE”07
2,55kEe07

By d8Em07

2,60E~0Q7
2,54E=07
273E=07
20TERQT
2,88EmQ7

TABLE A-4 (Cont.)

Monticello Reactor Vent Dlspersion Parameters ( X/Q), éec/ina, :

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
R,18E=07 - R QHERQT {,926=07 1,88E=07
1 70E=07 1 459607 1, 50E-07 L 4rE=Q7
1,3R2EwQ7 1,26E=07 . . §,20E=07 ~ 1oi3k=07 -
1‘6“E'07 1156E“07' t.“9En07 : l.“lE”O?'
2,04EaQ7 - 1,91Em07 1,60E=07 {,69EmQ7
25IEmQT 2,36Em07 2,20Er(7 2,05Ew07
2o 13EmQ7 d,56En07 2 U41E=07 2,26E~07
24,9907 2418EmQ7 2,59E=07 2, 43E=07
1,68Ew Q7. Lo97E=07 L HTE=OT 1 42E=QT
2 UBE=QT 2 HIE=OQT T 2,35E=07 2,20FE®07
2,30Er07 2,22Ee07 2,15E=07 2,04Em07
2,51Ew(7 2,42E=07 -2,34Eeq7 2,18Em0Q7
2,48EmwQ7 2,42EmQ7 2., 87E=07 2,385En07
2,85Ew07 2,79E07 2,73€E=07 2,64E=Q7
1,94Ee Q7 } 82E=07 1,72E=07 } LoBE=O7
2,13k=07 2,00E=07 } LBBE=Q7 1 T8E=OT

2.7

'1g75E'07’

J,07E=Q7

‘USQE907'
“1o60EwOT
14 93Em07

2yleEm0T -

2429 =07
1,37Em07

2,06E=07

1.93En0T7

2,04E»07

2,14Em07

2eb5E~0T
§B0E=QT7
1,08tm07

2.8

1,68Ee07
1 426Em07
.t027ﬁﬂﬁ7 S0
‘1051E'07

1,81kr07
1,99Ew0T
2.15E907
1.53&907
1,94E207 -
‘ou55'07
1,92E=07
2,084ER0T
2 4TE=0T
IQSSEFOV

" 1.60ER0T



Sector*

N
NNf

ENE

S9W

1=y

WEW

WNW
NW
NMNK

2,9

—

1,62E007

1.205507

Y. bHERQB
1,41Ew07
1 ,44E=07
l(’lE”07
1.83Ev01
2,04E»07
1.,29Ew07
1,85€=07
},/5EwQ7

1 ,80E=07

L 95E=07
2 H0E=Q7
1.50&”07
1 ,52Em07

TABLBA 4 (Cont.)

Montlcello Reactor Vent Dispersion Parameters (x/Q), sec/ma,
for Long Term Mixed Mode Releases >500 Hrs/Yr or>150 Hrs/Qtr
for Standard Distances (As Measured from the Reactor Vent)

L1 o56Ewqp7
1 ,14Er Q7
9,16Em08
l.‘6E907
1.566'07

'1.b1£”07

Jo7TTEe0Y
1, 95E=0Q7
S.ESEnOV

1,67E=07
},70ERQ7

‘187E907

1.“66“07

1.45Em07

1151E907
1,096=07
8,73E~08
1o 11Em07
§1,30E=07

1153E907

1,68ErmQ7
1 ,856=07
1.,82E=07
‘gbsf”07
1.596”07
1,60E=07
‘.79E”07
2,26Ew07
L.U2E=07
1.38E”07

* Measured relevant to the Reactor Vent.

Period of Record: 9/1/76-8/31/78

1,40EeQ7
} ¢ 0AE=QT7

B,33Em08

1,06E=0Q7
1 ,24EmQT
1 J45EROQT

1 ,59Em0T
1, 74E=07 .
1.19E=07

1, 55Em07
1e52Er07
§ BREwO7
§,72E+07
2o19%r07
| ¢ 39E=07
{.,32E~07

w
w

1,41Ew0Q7

9,91E»08
7.96E=08
‘.02&“07

1. 18E=07

1.565907
1.51ERQT

1.66E507'

1,17E=0Q7
1 47E=Q7
1. 46E=07
} JU44E=0Q7
1.,69E=07

C2.13E=07

136607
1.26E=07

3.4

1,87Er0QT

G H49E=08
7,62E=08
9,15E=08

.1n13t"07

1 B1E=Q7
1.“4&207

1,58E-07

1, 14E~07
1 ,40E=0Q7
1 H0E=07
1. 57E=07
1,959E=07
2,07E=07

© e 83E~07

l1a21b=07

hag
;-

1,535E=07 -

9,10E=08

- 7.,30E=08

9,37E~08

1,25E707

‘.57E"07
‘QSlEF07'
1ola£’07
1133h‘07 )
{.34E=07 .
{1 ,508=07
1,93E-07
2,01E=Q7
Jo31Em07

’1017t“07"



13 5k

Sector*

N
NNE
NE
ENE

ESE
SE

§8E

SSW

BH
WEW

WNK
NW

- NNNW

3.6
1.28EmQ7
B,74E08

" TJ0IErO8

9,02E=08
1,04Em0Q7
‘g195907
1|$1Eﬂ07

4 USE=Q7
1,08E=07

§o@9E=07
Ja$1EmQ7
1.37&*07
1 46E=07
10916507
§26E=Q7

1.‘2E”01

TABLEA 4 (Cont,)

Monticello Reactor Vent Disperslon Parameters ( X/Q), sec/ma,
for Long Term Mixed Mode Releases.>500 Hrs/Yr or>150 Hrs/Qtr

for Standard Distances (As Measured from the Reactor Vent)

3.7

J23Em07

B HOE»0B
b IHE= 0B

8,69Ew08

§,00E=07

§14ERQ7

} 25E=Q7
1040E507
{ ,05E=07
{,25EmQY

- 14 BTEmQ7
1.335907

1.39E”07
‘082E507
1,23E=07
1.08En07

1.18E’07
B,09E=08
b, UBE=0B
B8,58EmQ8
9-62E906
§,09E=07
1 ,20Em07
f,56E»07
}402E-Q7
l021E”07

1,24E=07

1 ,20E=07
},33E=07
1o TUE=OT
1439Ee07

1.04&20]

* Méasured. relevant to the Reactor Vent.

Period of Record: 9/1/76-8/31/78

§ ,14Ew07
7.BOE“08
Qo RHE=0B
B,10E=08
9,26E~08

1,05E=07
L 15ErQ7

‘QSIE907
9,9%E=08
$ o TE=Q7

1,R0E=07

1.17&“07
1.23E907
1, 6bE=(7
1.16E907
J,01EmQ7

1. 10E=Q7
T,92E=08

6,02E=08

7,82E=08

8,92E=08

1.01Em°7

1.10EFO7_

1,287EmQ7
9.69E008
1,13E207
1'17£”07

.1.‘“EH07

{e22E~07
1.,95%€=0Q7
Lo 3E=07
9, T3E=08

s
J—

1,06E207

7,26E=08

5,81E-08
T¢STE=08

8,61E=08
9,66E-08

1406E=07

} o23Em0Q 7
9, 44Em 0B
1.10E=07
l_luL~07

‘101‘5907

1017E'07
1452E=07
1.10Eeq?
9q41EF08

.b .
-

1, 02E=0T
 7.02E=0B
 5,61E"08

7.33E%08

B,3JE=DB . -

9,29%~08
1 ,02EwQ7
1.196=07

9, 20608

1.07E=0T
1.11E”07
1, 09E=07
1 ,13EF07

T 1 ,46E=07

1.07E-07

9 M1E=0B



® | ® | o e
- - - TABLE A-4 (Cont.) | - |

Monticello Reactor Vent Disperslon Parameters ( X/Q), sec/ma,
for Long Term Mixed Mode Releases.>500 Hrs/Yr or>150 Hrs/Qtr
for Standard Dlstances (As Measured from the Reactor Vent)

Pi-v

Mile
Sector* 4.3 4,4 4,5 4,6 4,7 4.8 C4.L
N 9,86E=08 9 sae-oa 9,d3Em008 8,95Em08 B.68E-08 8,426%08  8,18gm08
N::fé g.z;z-og 6,57E=08 b,37Er08 ‘6y18E#08 b,00E=08 5,83Em08 ‘3:16%:32
NE 5,43Em0 5,85E=08 5,09E08 4,93E708 4,78E»08 4,65E=08 = 4,51Em08
£ E ;,;.or:-oa 9._3QE=08 b,b68En08 0 U9E=08 6,31E=08 b, l4E=08 5,9TEw0H
ESE aggﬁuog 147TE=08 7,83E=08 7,29E€08 T,07Ee08 ~  6,87Ew08 6,67Em08
Sk 9.84&;’06 B 03Er08 - 8,35Em08 8,04E=08 T418Em0B 7,52E=08 7,28E=08
I 384 =08 9,4BEn(8 9,15E#08 8,BHEeQ8 8,55Em08 B,27EX0B° - 8,01E=08
S a‘qa-ﬁ"oz. dedJE-0T 1410E=07 1,06E207  1,03Em07 9.92E=08 9461En08
55 1,0“;0 8,77Em08 8,57Er08 8,28Em(8 8,00Ew08b 1,14E%08 7,50E=08
BEW "oaeﬂm 1,01E007 9,84E=08. 9 49Em08 9,36E=08 8,85E=08 B8,55E=08 -
o :, 6“"‘07 1,osgn07 1,02;39,0-7 Q,Bgﬁaoa _ 9,46E=08 D.12E=08 8,79E»08
; l,oag.oy 1403ER0T § o 01E=07 9.72E=08 9,56Ee08 9,03Er08 8y T2E=08
- ,2 E»Q7 1 QHESQT 1,00Ep07 9,69Em04 9,56Em08 9,04E=08 8, 74L=06
M Lo 40En07 b $5Em07 1,30E007 §,25E0G7  1,20E707 L 16E=07  § 12E=07
Ny Jo04ERQT 1,02E=07 9,92E=08 9,56E»08 9,26E708 B,95Em08  B.67Lm08
8,83Em08 HySTE»0B 8,32E~08 B,07Em0B T.82Em08 7.60E=08 7. 4BEm0R

* Measured relev'ah_t to the Reactor Veni:.
Period of Record: 9/1/76-8/31/78
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 TABLE A-4 (Cont.)

Montlcello Reactor Vent Dispersion Parameters ( X/Q), s'ec/ma,
for Long Term Mixed Mode Releases > 500 Hrs/Yr or>150 Hrs/Qtr
for Standard Distances. (Ag Measured from the Reactor Vent)

Miles
Sector* 5,0
N T,94E=08
NNE - 5,91E#08
NE 44,3908
ENE 5,82E208
£ b, HBEmQB
ESE T.,06E=08
JE T.76Er08
65U 8,.28E2Q8
Su. 8,49Ew0B
WEW 8,42Ew08
W B,46Er(Q8
WNW },08F w07
N - BL,40E=08
NNW . 1,18E=08

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



TABLE A-5

" Monticello Reactor Vent Dispersion Parameters (D/Q), l/m .
for Long Term Mlxed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Reactor Vent)

. * Measured relevaat to the Reactor Vent.

Period of Record: 9/1/76-8/31/78

1es . Lo
Sector* 0.1 0.2 0.3 0.4 0.5 0.6 ;vQLZ
N RyT5Em07? {410Em0O7 6, 31E=08 4 18E=08 35,01E708 2,2BEe08 , aoe-ou
NNE 1489E=07 7,89Ee08 427008 $e1TER0B 2030E708 Lo THE=QB §a37Em00
NE l 11607 4,68E=08 . 2,BJEm08 1 91E=08 1,39E~08 1,06Ew08 B 41EROY
ENE -Q$€?07 4y32E008 2e61E®QB 1,78E=08 1,31E=08 1 ,00E®08 1L 9HER0Y .
E Lob8E=07 by UbER0B 3,80Er08 2,56Em08 - 1 BIE=0U 1 ,42Ew08 fo13E=08
EBE 3079007 1-“9h’07 8,53E008 5,66F=00 4y 09E=08 3 11ER08 © 24HOE=08 -
bt 4y31E207 1 ab7E=07 9,41Ew08 64 19ER 0B 4,43Ew08 3, 36E=08 21 65Em0B
SSE 4049Em07 boTVE207 Le0iE®QT b,65Em08 4,7BE»08 3,62Em08 2,80E=08
b Lo HTE=Q] 6,03ER08 3,58En08 2, 43E=0B 1,79E»08 1,3HE=08 ~  1410E=08
85w 9422E=00 34B5ER0B 2,35Em08 1 62Em08 1,21E»08 9¢50E=Q09 7.72E209
- SH 1o 315-07 4,80ER08 2,79E=08 1,90ERQB  JHIER0B 1,10ER08 ByBIEOY
WOW Be33ge0l 3oU4EmOB 2,07E=08 J JHUE=0Ob 1,09&‘."»05 8,57E=09 7T 01E=0Q9
W 9,09€008 3480Er08 2y29E=08 1,58En08 1,186208 9,08E=09  T,41E=09
~ WNW 1eS1E=QT Gy LUE=08 3,65E=08 2 U9Em08 1 ,B85E008 1, 41E=08 1 135Em08
NW l.8¢g907- To43E=00 4y30E=08 2,89E=08 2,11Em08 1 62Em08 1 ,89E=08 .
- NNHW 2. U5ER07 . 9,85E08 §a73ER0B 2. 7T6E~0Y 2,10Em08 1.66E=08



TABLE A-5 - (Cont.)

Monticello Reactor Vent Dispersion Parameters (D/Q), l/mz,
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qte
for Standard Distances (As Measured from the ’Reactor Vent)

L1-Y

9 UTEmDY

' * Measured relevant to the Reactor Vent,

Period of Record; 9/1/76-8/31/78

Miles
Sector* 0.8 0.9 1,0 1,1 1.2 L3 1.4
N },38Ew0D 1,03E=08 T,88Em09 6,25E209 9e03E~09 GelUE=09 B,59E=09
NNE 1,05E208 - T,83E®09  6,0RE=09 4.}765-@09 5,85E=09 3176209 @4 T1RE=0Y
NE 6,HUERO . 4,BHE=09 1.74Ew09  2,06E809 2,40Ew09 - 1,9BEr09  1,66E%09
ENE 6o 1HE=OY H,60E®0Q 4¢56Em0Y 2483En09 2930E=09 1,90E=09 1,60E=09 "
k B TIEROY €yS1Em0Y S904Ew09 H,00F=09 3424E=0Y 2468Em09 : . 2,24F=09
ESE 1,80Em08 1,41E=08 1,09E=08 - B 6UER09 T400EmQY S.T7Ew09.  ~4,B3F=09
SE 2,03%Em08 1,51E=08 Lol 7Em0Y 9,22Er09 Te49Em09 b,14E=09 b 13E~09
SSE. 2,19E708 1,63E208 1,26E=08 9493E=09 B8,03E%09 6,61E=0R 9, T5FE=09
9 8,57Em09 b HHE=09 9.01Em09 3,99E009 S H6E09 2,85E=09 2438809
554 6 0BERQY 4o635E=09 $,63Em09 2492E=09 2,39E=09 2,09FEw 0@ 1, T6E»09
8d 6,99E=09 5,31E209 HetGE=OQ9 34 3U4EROY 2,T5E=09 2oa41Ew09 2,02E%09
T WHW 5,56E"09 4,R6E=09 345609 2,71Ew09 2,23E=09 186E=09 1ob656~09
W H,81En09 HoUlEwOY 3 H9E=09 RyTTE=0Y 2,27Em09 1,89EwQ9 1469E=09
WNW 8,U2E=09 6,65Ew09 941 7Ew09 Hel13Ee09 34566009 2,79E=09 2eHBE=09 -
NH- 9299Ew09 7¢50E=09 S.82E=09 4y63E-09 3,76E=0Y Se11E=09 2461E=09
NNH 1,2/E=08 7430E-09 Sy /6E~09 LheblE=0R 3,89E=09

$,32E709



TABLE A-5 (Cont.)

Monticello Reactor Vent Dispersion Parameters (D/Q), l/mz, o
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr'
for Standard Distances (As Measured from the Reactor Vent) '

8T-v

Bcﬂjﬁaoq

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

| ‘Miles

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2,1

N 5400E209 2,57Ew09 2,226%09 §,93En09 1, 706809 L51ER09 |, 34Em0Y
N 20308208 be97En0Y bo71E=09 1 H9ER 09 1,31€=09 12 16E09 ::3&@29

43% }'ggF’°° ba21ER09 1009609 9. 1HERL( 8,13E=10 742010 bolidE~10
ENE ¢« S6EnOR 1ol 7Em09 1,0itw0y By64Em10 ToB1EwL0 6e9UEmLQ 6 206m10
" dea1En0d $464E909 1,426209 1e@ALw09 1,09E09 9, 71Ew10 B 6TEmID
E&E 4,09Ew09 3,51Ew09 - 3404E<09 Ry6hERQY Re34E®09 2,0/En09 4 ehE=09
Sk 4y34E=09 3,72E209 3422Ew09 2,81E209 2, 4BER0Y 2 19E~09 e G6ER09
- B oSy HelOEm09  3,59Ew09 3, 13Em09  2,75Ev09  2,U3ES09  2,1/Ew(Y

4 *¢03E=09 o TUER09 1.50E=09 1e31E=09 1416E=0Y 1,02E209 9e13E~10
HOH 1.59€909 1.%:“5909 1.15E€09 - .»-1.015§09 9452Emi0 8, 4510 -7'5;{[{;10 :
S § ¢ T2Em0Y 1o58ER09 § $2Em09 1 hEe09 | 0aEe09 9 S3Eet Teseecld
WaK . 1.59{:!!09 1.35E909 |« 09Ew09 9.5“E§-10 9, 16Ew10 By11Ew10 7.2_“:‘_10 ,

R é~“°ﬁ?°9 1,d4Ew09 1 OBE~Q9 9 44Ew]0 8,95Fm10 7,91Ew10 Te0hE=10
WhH 10009 1484EmQY 1,59E809 1,39Ew 09 1,26E209 {13609 11016209

o geasEn0s 1491E209 1o65Em09 © §,45E=09 1 2BE=09 141 8E~09 1 01E%0Y
NI ¢.HOEmOY 24 0BEw0Y 1481E=09 1e59Em09  1.42E~09 L 276209



 Sector*

{
NNE
NE
ENE
E

2,2

1421Ew0Y
9,89€=10

5.7GE§10
5.70E"0
7T,79E» 40
} y66Ew09
1,81EmQ9
tQQQEPOQ
8y19Ee {0
6,TH4Ee 10
T,61E=10
O HIERL0
by355EmiQ
92.02E=10
Y.09Emi 0

"Q‘QE’OQ

Montlcello Reactor Vent Dispersion Parameters (D/Q), l/mz,
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Reactor Vent) .

2.3

1 4,09E=09

8438En10
S,83E"10
§,14Ev10
7.04EP10
‘QSOE?OQ
1.63E’09
1 T5E209
7,38Ew10
b,06Ee}0
6,86E=10
54 B5E® 10
S¢7T1Em10Q
ﬂ.lﬁEplO
b,4BEm}0

1205€EeQ9
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J

 TABLE A-5 (Cont.)

2.4

9,85Ew10

T,60Eel0
4.8}&910
AablEw1Q
by38Ew10
1.36&509
1.“7E¥09
1 2aS9E=09
by69E=10
5¢51E=10
6,22E2140
5.30E9t0
S,18E=10
7.385"0
1,69E%10
9.,89E=10

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

Miles
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522010
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TABLE A-5 (Cont.)

Monticello Reactor Vent Dispersion Parameters (D/Q), l/m ,
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qte
for Standard Distances (As Measured from the Reactor Vent)

Sector* 2,9 glg_ 3.1 : 3.2 | 3.3 - 3.4 . - 3.5
N byh2twi0 6,09E910 5,67TEeLQ | 5, 30E910 5500Er10 d4yT1EwL0 Helbb=10
NNE H,95E=10° 4 B9ER10 4426710 3497€=210 $4T1E®10 J,48E=10 3.27E=10
NE 3415610 2492Ew10 2472710 2,53Ew10 2,37Em10 2,22k210 Ce08Fwl0
ENE 3,04Ew10 - 2,82Ewl0 . 2,62Em)0 2y HAER10 2,28E910 2y14E910 e01E=10.
£ 4y16Em0 3,86E010 $,59Em10 3,34Em10 3, 12Em10 2,93Ex10 ey Tokell
. ESE B8B83l 6418Eni0 7,60En10 7408F%10 byblEm1U 64 49E=10 248UE=10
v SE 9,59 e {0 8,86E=10 T To68E210 T,17Ew80 byTIE=10 0o 30Em10
3 SSE 1,05Ew09 9,56Em10 B4BIER]0 8,28Ew10 7,73E=40 7424E%10 0eT9E=10
8 Ayt2Ew]0 Aol 2Ew10 $,93E340 3,68E10 3 4UE~10 342HERL0 . 3,00E=10
BSW 3,61Ex10 $,35%Ew10 3,13Em10Q T ILrCRY 2, 14EmLV 2,58Er10 Celstell:
SW 4y0SE=40 3,76E=10 $,50Em 10 J,27Ee L $406Em 10 2487E710 €yliEn10
WS SeHTELO $,23E210 3,01Em10 2,81Ew]0 2,64E40 2 UBEL10 - 2434E710
W 3, 40E=10 3416E710 2495E=10 2,T6Ew10 2,60E=10 2o U4ERTO Cedib=10
WNH 4,83Emn10 N H9En10 U 19Em10Q -5.01h-10 3, 6UEw10 " 3,90E=10 3490610
H G, 13Ew10 . H4,78Em10 4,54Em10 4,35Em0  3,99Ew10  3,75Eel Sa03Eel0
NN 6,40Em10 5466E810 G427Em10 LPLITS R Ae33Ew10 4.06k=10

* Measured relevant to the Reactor Vent,

Period of Record: 9/1/76-8/31/78

- H ?4tv10
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NNE
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ENE-
F
ESE
SE
8SE
§
BOW
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WIW
W
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U 22EBL0

5408En1(
1296Ew 10
1,89E710
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BeU5ER]0

5,936010
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2 B8E®10
2,30E=10
2¢55Eri0
2,21En40
aolqﬁﬂto
$,7%9Ew10
5,34E=10
1.85E+10

3.7

HeO0O0Em10

 2,90Ee10
© 14B5ERL0

1,THE=40
2(“3&?‘0
9.13Em 10
5458EmL0Q
6,09E~10
2.7$E710
a.lﬂfyto
@yH2E=} U
3.10E910
2,08E={0Q
35455k 0

3,17E=140.

3,64E=10

TABLE A-5 (Cont.)

hdues :

3.8

3,80E=10
2.74&1‘0

1.75E5‘0 :

}ebBE=10
2y29€=10
h,B8a4t=10
5,27Em10
947T6E=10

Ry59E= L0

2,07E%10

. 2429710

1,996~ 40
1,968E=10
3.30Ew}0
S,01E=40

So45Ev10

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

0
(o]

3,62Em10
2yH9Ew]0
1465E=10
1,89 =10
2417E210
HeSTE™10
Ao 9uEr10
5.95E~10
ReH6EmLY
1 97Em10
y18E~10
1490Em {0
1|35E§10
5419E=40
2,80EmLQ
3.38Em10

_Montldello Reactor Vent Dispersion Parameters (D/Q), l/mz,
for Long Term Mixed Mode Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Reactor Vent)
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3, 45Ea10
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5016Em10Q
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1441810
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Sector*

NNE
NE
ENE

W ESE

14
8SE
58

S

CHONW

WNHK
Nw

NNW

4.3

3,03E=10
2.12Ew10
}o3%E=10
},29Em 10
1, 76E210
3,70E=10
Uy ose»to
U,61E240
d.OSEﬂlo
1, 69Ewl0
2L H2ERL0
1,59Ew10
1, S9Ewi0
RabUER]O
2.39E?10
2,78E=~10

TABLE A-5
Monticello Reactor Vent Dispersion Parameters (D/Q), l/m ,

(Cont.)

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

for Standard Distances (As Measured from the Reactor Vent)

4.4

2 91Ew10
a 02Em10

WR8Emi0
1 d}EHXO

1467Em10
3,52Ew}0
B87En{0

- Y H1Em10

1,97Em 0

§ J64Em10

@.“BE-IQ
1o93EmL0
1o55Em10

2y54EVI0

g.soa-1o
2.6TE»10

2.605510

1 494Ew10

}oR3E=10
i.lbﬁplo
1459Ew{0
$,35Ew 0
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'“Qabﬁﬂlo

1,90E=10
1,93EwL0
2eliEat
loo8Em10
1.“8E010
3.42&?10
2422w 10
2.57kwm10

* Measured relevant to the Reactor Vent,
Period of Record: 9/1/76-8/31/78
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2e 20Em10
1. 4/Ee10
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9.07£?‘0
2.38EwiV

4.8

2452Ew10
}o69Em 10
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C1,03Ew10
"1 ,39Ew10
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3.24E=10
3,80Ee10
1o70En10 -

- 1438E~10

2 10E"10
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1434E=10

2416Ew10
2,00Er10

¢.30e=1o
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_ 2;“&10 '
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:1Q03E'10,

9,8b8E=11
1 ¢33E=40

C2,79E=10

S 11Em10
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1 465Er 0

} o 34ERLO
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€e-v

TABLE A-5 (Cont.)

Monticello Reactor Vent Dispersion Parameters (D/Q), l/mz,
* 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 2.56&10
NN& 1.56E"1_0
NE 9,90E=11
ENE 9 49EmLL
k {e2T7Ew1Q
€SE 2,68E~10
SE. 2,99E=1Q
68E 3454E=10
8 §200EmL0 .
§9W {250E"10
Sw 1 93E~10
CWOW 1433E~10
W ‘.?”E“lo
WNW . 2.08EmLV
. NW fo.87E=10
NNW elbE=L0

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



be-v

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 Bbundary

Sector* : X/Q(sec/ms) ' - D 1 m2
N 7,04E=08 U ySIE=0Y
NNE T,06EmQ8  HeS0ER0Y
NE 1, 00Em07 b, 186009
" ENE b,20E~08 é 34&"09
E 4,45Ew08 2,71E=09
ESE S5.48E=08 C 5,93E=09
SE 5,50Em Q8 H4,9BE=09
85E 3,996=08 : 4_.20&1-‘-0?
$ 1,83E=08 2,63E=09
S8 1,47Em0B 1,46EmQY
SW 1e17En08 140E009
WSH 1,34Em08 1484E=09
WA M 742CE=08 2 USEmQY9
NW 5,07E»08 2. 826=09
titin 1y VHE=Q7 HeBUE=09
ok 5.02E-09 8.28E-10
ESExx 1.74E-09 8.50E-10
Sgx* 4.47E-09 1.14£-09
[k 1.03E-08 6.74E-10
t;S,Er;:: 1.09E-08 6.45E-10
St

9.95£-09

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

**Qn-site EPA locatlons. _

1.04E-09
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’ TABLE A-7

Monticello Off-Gas Stack Dispersion Parameters (X/Q), se'c/m3,
for Long 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 0.5 0.6 0.7

N dy39E=11 Hy33EwpB b,90E=(8 T.18Ew08 7,08Em08 . 7,05E=08 T 15Em06

- NNE 3,93E= 11 6,93E=(8 1,04EmQ7 1,03E=07 1,02Ew07 1, 01Em07  9,96E=08
NE 1al5Em L] 2,27Em0B U, 42Em(B 5,50E=08 6,09Em08  6,3UEm0B  ©6,4bERQ8 -

v ENE 1,00Em} | 1,96E=08 3, T4Em0B 4, TSERQ8 5,48E®08 5,94EP08  6,22E=08

& E 3, 09E=12 T435E#09 2,33En08 3,6HEx08 4,44Ew08 . 4,93Ee08  5,50E~08
o EBE 2,80Emy2 T,63ER09 2,67E=08 H,30EmQ8’ 5,31Em0B 5,99E=08 b.blEnOB:

5t Se97E=}2 1,31E=08 3,90EmQ8 5,97E=(Q8 T, 41E=08 U.b'bE”OB,_ 9,91E=08"

SSE b6,56Ee12 | 40ERQB $,2TEm08 4,50E=08 S,8TEm08  b,41E=0B" .7 B1E~08

5 Hy93Em |2 1,23E=08 5,06Em08 4,42Ew08 5,35Em08  6,15Em08 - 6,95E=08

R 1 462Eny2 4,83E=09 },73E~08 2,95em08 3,77E=08 W 4SE=08 . 5 11Ee08

CL 5,96Er 13 Ca06E~09 9,62E709. 1,69Em08 2.,21Ee08 2,73E=08 5}37ﬁ-oa,

WEH 3,07E=13 1,30E=09 71,80E=09 1, 435608 ' §,87Ee08 2 33Em08 JIUE=08

W 1,87Em12 b 43Em09 }J14E=Q8 2, H9Ew08 3,15E»08 CbOSEmQB L 4,14E~08

WNH 1,56E=12 5.49ke09 2,06E708 S,41E=08  4,21E=0B u T6Em08 5,27k =08

NH 5,492 },20Em08 5,19E=08 4,53Em08 5,46En08 6,24E=08 '0'925108:

NNW 5,03%k-41 V,01E=08 9, 73E=08 1,02E%07 LL0TEmO0T 1 11E=QT

5,.5%E=08

* Measured relevant to the Off-Gas Stack.
Period of Record: 9/1/76—8_/31/78



Sector¥*

2
o

NNE.
NE:

ENE

ESE
SE
SSE

SOHW
SW
WSW

- WNW

Nw

NN

0,8

7,07E=08

9, UBERQS
6,26En08

6,13Em08
Hes0LEm08

6,89Em08

1,00EnQT7

9.01Em=QB
T.41E=08
HeH9E=08
$,80E=008
3,49Er08
4,50Ew08
$+92EwQB
7,18EmQd
§,08Em07

‘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)

0.9

6.72E'08
8,63E=08
5. 7665 OB
S.70E=08
S¢10Ee(8
6, 15E=(Q8B
1 ,05EwQ7
9.6lEmQ8
7.41E=08
9,49Em08
4,13E=08

- 3,02Em08

4,59EmQ8
S 4S5Ew QB
b,96EwQB
9,96Em08

TABLBA 7 (Cont.)

1.0

0 55ER08

8,08E=08
S.41Em08
5,38Em08
4,9Em=08

6,63Em08.

L4 0HE=Q7
‘.01&"07
ToH2E=08
5.49E=08

‘u|3‘E°08

Hy10Em0QB

H,69E=Q8

5, 42Em08
6,T/EmQH
9,36E=08

* Measﬁred rele\)ant’to the Off-Gass Stack.
Period of Record: 9/1/76-8/31/78

Miles '

1.1

b 42E®QB.

7.,6b5E=008
S5¢.13Em08
5,12E=08
HeTHUEw®QU
6.5‘&“08

1,02E207 -

{04E=07
7.39Ew08
5, U4ER 08
4,43E=08
4,32E=08

U, TTE=Q8

5,39E=08
b,99ER08
8.,H5E=08

1.2

6,30E008

7,29Em08
“.39Ew08
4,89E=08
H,58EmQ8
6.5611!!08
9,96Em08

L1a00Em 0T

T.31E=04
5,3TE=08
4 a9ER08

Ch HbEmOB

4,80E=08
He335E=08
6,40k=08
8,40Fk=08

1.3

b, 18E»Q8
.b "97Em=08

Hy, 69ER08

4, oTEw(08

4,Q3E~08
0,19=08
9,.66E=Q8
1,06E=07
T.19E=0H
5,20E=08

Ha49E=08
4y H5Em08

H,B0E=08
5,286E=08
6,21Em 08

L B,00E~08

L4

b,G5E=08

" 04,6TE=08
B UTE=QB

4,27t=08
6,00F=08
9,52E=08
1,096=07
T,04E~08
S¢13E=08

U USE=08

4,58E~08
4,77E=08
5olbf'08
b,01E~Qb
1T,63t=08



e
[\S]

Sector®

N
NNE
NE
ENE.
E
ESE
SE
$SE
8
e

Sw

WOW
W
WNW
NW
NMNW

1,5

5.91E=08
b,H0E=08
4,33Ex08
4,26Em08
4,12Em0Q8
9,80E=08
8,97E=08

14 0HE=0T

b,85Ew08
tl,99E- Q8
4,37Ew08
4457E=08
4o,71E=08B

5,05E=08

S,81Ee08
1,29E=08

1,6

h,66E=(08
6,06k (8
4,33Ee Q8
4,10E=08
3.,94ER08
5.59% 08
8,77E=08
9,98E=08
6454Ee08
5.03E90B
4,H6Er08
4,71Er08
4,7T9E=08
5.10Ew08

S5.64E=08

6,89E»08

TABLE A-7 (Cont.)

5,43E»QB
5,7T4E=0H
4,14€E=08
3,93Em08

3, TOE=08

5,39Em08

8,05E=08
9,58Em08"

6,23E"08
H.04E=08
H451E=08
,81E~08
h  85E=08
5,1R2Em08
5,47E=08
b,52E=08

* Meésured‘ rélevant to the Off-Gas Stack.
Peridd of Record: 9/1/76-8/31/78

5 ,20E=08

S.AbE=08

4,0bE=08

3,77E=08
3,00E=08
H.18E=08

8e32E=08

9,19E=08
H,93L=08

f4,54E=08
4,68E=08
H,89Er008
5"3E“08
S,30E=08
b,l8E=08

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)

1.9

4,99E=08

S.17E=08

3,96E708

3,62E=08
3, 44E=08

- H498E~08

8,07t=08
8,806=08

H,b5E=08

5,02E=08

W o92E~08

4o 90E=08
5.12&-08
5.‘5h'06

5,87E=08

2.0

4 T8E(QB

4,92E=08
3, 8BEm08
3,47E=08
3,29ex08

4,7BE=08

B 42E=08
5, 39E-08

4,99E=08
4,50E=08

4,94E=08
4,90E=08

S.11E=08
4,97Te=08
b,h8E=08

2.1

4,59E=08

CH,69t=08

3,79t~08
3434E-08
5,156=~08
4,60E=08 "

T,59t=048

B,06E=08
5114&’08
4,95E~08
4,52E=08
4,95t=08

4, 89F=08

S5.08E=08
4,82E=08.
5.$1Er08_



TABLEA—? (Cont.) |

Monticello Off-Gas Stack Dispersion Parameters (xX/Q), sec/ma, 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* 2.2 2.3 2.4 2.8 2.6 - 2.7 2.8
N 4,41E=08 U,23Em08 4407E=08 3,92E~08 3,82E-08 3.73E08 3404E~08
NNE - 4,48E208 " H,28Em08 4,09e=0H 3,92E=08 3,76E=08" 3,61E=08 S, 4TE=08
NE 3,71Ew08 3,63E=08 $,55En08 $,4TE=08 3445E-08 3,24E008 S, 156-08
ENE 3,21Er08 3,09E=08 2,98E=04 2,87E=08 2,70E-08 ey b3Er08 - 2,5bEm08
3 € 3,02E=08 2,90Em08 - 2,T8En08 2,6TEnOB 2,57E=08 2,47EX08 . 2,58E-08
0 ESE 4,42EmQB 4,45Em08 4,09E=08 3,94E=08 3,719E=08 5,66E=08 © 5,53E=08
SE T435E=08 7,12E=08 6,89E=08 6,68E=08 b,38Er-08 6,11Em08 5,89E=08
SSE - 7,72Em08. 7,39E%08 7,08E=08 6,79E208 6,53E~08 bec8b=08 6,05E-08
N 4,91Ew08 4,69En08 4,48E=Q8 4,R9€=08 4,20e~08 hyllE=08 4,08E=08" -
SSK 4,90E=08 4, 85EmQH 4,79€=08 4,73E=08 4,51E"08 4,30E=08 S 4.11E~08-
S 4 49EwQB 4,46E=08 4,42E=08 4,358Er08 Ho23E-08 4,09E=08 3,96E£~08
WSW 4,93E=08 4,91Er08 §,8BE=Q8 - 4,BUE=08 4,65E~08 4 42E-08 4,24E-08
W 4,86EmQ8 4,83Em08 H,79E=08 4,75E=08 4,59E=~08 - 4 4AE=0B H,40E=08
NW H,61E=DB 4,52Em08 4,38Em08 4,25E=08 HelYL=08 4,14E=08 4,08E=08
NNW 5,00E=08 4,83Em08B h.62Em08 4,42Em08 4,24E-08 4,07E=08 5.91E=08

* Measured relevant to the Off-Gas Stack.
Period of Record: 9/1/76-8/31/78



TABLE A-7 (Cont.) | B

Monticello Off-Gas Stack Dispersion Parameters (X/Q),‘ sec':'/ma,
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr -
for Standard Distances (As Measured from the Off-Gas Stack)

6C-v

3,7bEn08

* Measured relevant to the Off-Gas Stack.,

Period of Record: 9/1/76-8/31/78 :

Miles
Sector* 2,9 3.0 3.1 3.2 3.3 3.4 3.5
N 5459E=08 3.47€=08 3,39E=08 3,31E~08 3,24E~08  3,17E=08 3,10E=08
NNE 3,354Em08 3,22E=08 5,11E708 - 3,00EmQ8 2,90E=08 2,80E=08 2,71E=08
NE 3,03Er0b 2,93Em08 2,B4ERDB 2,T0ErQ8 2,6TER08 2,60E=08 2526708 |
ENE 2,46E=0Q8 2,37Em08 2,29E»08 2,21E»08 2,14EmD8 2,076~08 2.,00E~08"
£ Qe 50Em08 24.22E=08 2, 4E=08 © 2,07E=08 2,00E~08 1, 94E=08 1.,88Ew0B .
ESE 3,41E008 3.,29E=08 - 3,18Em08 $,08Em08 2,98Em08 2,89E=08 2,80E~08-
SE 5,62Em08 5,39Em=08 HeiB8ER08. 4,98Em08 4,80E-08 4,62E-08 hodbk=08
CELS 5,83Ee08 5,62E=08 5 42Em08: 5.23E=08 5,05E=08 4 B9E0B 4y13E=08
S8 - $,94E=08 3,86E=08 3,7BE=08 3,70E=08 3,63E=08 §,55E=08 S 49Em0B
SSH 3,93E=08 3,17Ew08 $4,61E=08 3,4TE=08 5,34Em08 3,21Er08 $,09E-08
oW 3,8UEm08 3,72E=08 3,04E=08 3,%1E=08 3,41E~08 3,32E=08 S 8,25E=08 "
WSu 4y,0b6En0B 3,90E=(8 3.,74E08 3,60E=08 3.47E208 3,54Ew08 $,22E=08
W 4,17E=0B 4,04Ew08 3,93E208 $,81E=08 $,T0E=08 3,60E=08 5,50E=08
WNW 4,58Em=08 4,50E=08 4, H2E=08 4 SUE=(B 4,27k=08 4,20E=08 4,14E=08 -
My 4,02Em=08 $,90Ew08 3,90L=08 3,85Ew08 $,79E=0B S,TUE=D8 $,08E=08
NNH S.62L=08 3,49e-08 3,36E=08 . 8,25E=08 3,14E=08 3,03k-08



e . @
TABLE A-7. (Cont.) |

Monticello Off-Gas Stack Dispersion Parameters (X/Q),‘_ 'sec/ma,
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Off-Gas Stack) -

Miles
Sector* 3.6 3.7 3.8 3.3 4.0 4.1 S4.2

N 3,00E=0Q8 2e91Ew(B 2,82Em08 2,T4E=08 2,bbE=08 2,59E» 08 2.51E=08
NNE 2,0356=08 2,54EmQO8 2,47E=08 2 40E=08 2,53E=08 2,2b6E=0N8 2,20Em08
NE- 2, 45E=Q8 2,39 =08" 2,32Em08 2,26E=08 " 2,20FE»08 2,15Em08 2,09E=08

- ENE 1,94E=08 1 ,88E=08 1,83E=08 1,77E=08 1,73E=08 1 ,68E=08 “1,03E=08"
. E 1,82E208 1,7TEw0B 1 71E=0B 1,66EmOB 1,626008 - 1 457E=08 1,53E=08
@ ESE 2,72Er08 2 ,64Em00 2oSbE=0QB 2,49E=08 2,42Em08 - 2455En08 2, 29E=08
SE 4,350E»08 4,16Em08 4e02Em08 3,89Em08 $,77E=08 $,65E708 3,54En08

$SE 4,60EnQ8 4,49E=08 4,57E~08 4,27E=08 4,16kE=08 o 4,06E=08 3,97e=08
8 $,39Em08 3,30E=08 - 3,2cE-08 3,14Em08 $,06Em08 . 2,99E=08 2,92E-08
S8W $,01E»Q8 2,93E»08 24,B6E®08 2,79E-08 2,12E=08 © 2 ,65E=08 2,59E=08
Sw 3,17E»08 . 3.12€=08 3,07E=08 $,02E~08 . 2,98E=08 T2,93E=08 2,89E~08

WS W $,17Em08 3.12Em0Q8 3,07E=08 3,03ErQ8 C2,98Em08 2.,94E=08  2,89Em08
W 3,38EmQ8 3,26E=08 $,15E=08 3,05E-(Q8 2,95Em08 2,86k=08 “2,77k=08
WNW 5,99E208 3,84Em08 3,71E=08 3,58E#08 3, 46E208 3, 35Em08 3,24E=08
NW 5,60E=08 5,51Em08 $,45Er08 3,39Em08 3,28E=08 5,20E=08 3,14E~08
NNW- 2,84E=08 2.76E=08 2,bTE=~08 2,60E"08 252E=08 2,45E~08

@,94L=08

* Measured relevant to the Off-Gas Stack.

Period of Record: 9/1/76-8/31/78



1e-v

NNE
NE
ENE

ESE.-
5E
S8E

gSW
8K
WSH

WNW
N
NNW

2,45E08

2.1“&”08

}4«59E=08
l.“VEHOB
2,23Em08
3 43Em08
3.88Ew08

2,85EnQ8

2,53E=08
2,89E=08
2,85Em08
2,0BEm08
3,14E=08
3,07E=08
2,38E=08

TABLE A-7 (Cont.)

Montlcello Off-Gas Stack Dispersion Parameters (X/Q), sec/ma.,
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr

for Standard Distances (As Measured from the Off-Gas Stack)

4.4

4,38Ew(8
2,08E~08
1,99Em08
1 55Em08
}4hEm(8B
2,18E=08
3,3%E=08
3.,79E=08
2,T9E= (8
2,48Em 00
2, U1E~08

2 U1E=0B

2,60E#08

3,05Em08

5,00E208
29325506

Ce32Em0B
2.03E=08
1 ,99E~08
{1,51E=08
‘.“25506
2'12E"08
3,24Em08B
3,71E=08
2,73E=08
2,42En QB
2'77E"08
2,77e=08
2,95E"08
2,9%En(Q8
2,94E=08
2,206Em08

* Mea.sured relevant to the Off-Gas. Stack.
Period of Record: 9/1/76-8/31/78

2.2bE=08

{,96E=08
1 90E=0Q8
1, HTE=08
},38Ew08
2,07E=08
3.15E=08
3,60E~08

2.65E”0“

2,35Em08
2,69Em08
2,69E=08

2 H6ER0B

2 87E=08
Z.GOEHOG

2,20Em08

4,7
2,20EmQ8B

1,93E=08
1, BaEwQB

1,44Em08
1 35ER08

2,02km08
3,06E%08
3,50E08
2.5TE»08
2,28E=08
aqbtﬁmoa
a.blﬁﬂOB

2, $9E=08

2,79E=08
2,7BEmQ8

2,14E»08

4.8

. RelbEmOB

1,82Em08

1,40E=08

1 31E=08

C2,98E=08 .
3,A1E~08B.

2,506E=08
2,22E~08
2,93ER08

2453E~08
‘2.53E-08

2,71Em08
2,10Em08
2,08E~08

4,9

2,10E~08
1, 84E~08
},78E=08
Lo 3TE=08
},28E=08

1,93Em08
2,90ER08

3,32E=08
2,435E=08
2,10E=08
2,dbE=QE

‘2 U6k=08

2e2bE=08

v2,b“E505‘
2,65E=08

2,03k=08



ee-v

TABLE A-7 (Cont.)

Montlcello 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 . R,05Ew(8
NNE }o79E=0Q8
NE - 3}, T4E=08
ENE 1, 54E=08
E } 25E=08
ESE 1 ,8BE=08
St 2.62En08
SSE 3,83Em(B
& 2,36E=08
SSKW z.lOEHOB
SK 2eB9E=(B
WSW 2,59t=08
W 2.21Ee08
WNW 2,57E-08
NW - R,HWTE=08
NNW },98E=08

*Mea'sured relevant to the Off-Gas Stack,
Period of Record: 9/1/76-8/31/78



TABLE A-8

Mpht’lcello Off-Gas Stack Dispersion Parameters (D/Q), l/mz,'
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Off-Gas Stack)

ee-y

Mileg
Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7
N 1o 44E~=09 4489Em09 6,31E®09 5,66Em09 C5,00E=09 U 44E=09 44 00E=09
NNE 2,25E=09 7T¢63Em09 9,79E=09 8,72E=209 7,59E~09 6,61E=09 54H2E-09 .
NE 1,06E-09 3460E809 4,65E709 4ol TE=09 3,68E=09  3,27E=09 2,94E=09
ENE 9eT3E=10 3,30E=09 4o25E=09 4,81E209 3,34E=09 Re9ISE=09 2464E~09
4 T48H4E=10 Reb6TEROY 3 USER09 3,11EmQ9 . 2,7/EQ% 2 U49E=09 C242TE=09
ESE 1,06E=09 34b1En0Y 4o TOE=09 4431E~09 5492E€09 - 3,63E~09 Se42E=09
SE, 1,42E=09 Hy8TE=Q9 6,41ER09 6,00Em09 D464E=0Y 9440E=09 5, 40k=09
S5E 1,19€=209 Hellk=09 5,46ER09 5,20En09 S+00E709 Ue92E=09 = 4,96E=~09
§ 9490E=10 3,%8Em09 U 42E=09 §,08E=09 5,75E=09 3,50Em09  3,34£-09
5SW 5.926w10 Re02Er 09 2,65E=09 2,45E=09 2,25E=09 S 2,11E=09 - 2,03E-09
© SW 3ee3tnl0 “LaliEm0O9 1,48E=09 1o41E=09 1,35F=09 1,53E=09 1,34E=09
WO W 2,97E=10 1403E=09 1o $BE=0Y 1.33Em09 1431E=09 1,32E709 “1436E=09 -
W Hol1E=10 1,51Em09 | J9BE~09 1,B5E=09 1726709 14 6U4E=09 1059E=09
WNW 6423610 241 5E09 2, TEEm09 2 H56E=09 2435FE=09 2,20E=09 2,4 0E=09 *
NW T.59% =40 2459Em09 3,59E-09 34156209 2,81TE=09 2,69E=09 R,57E=09
" NNW 1.94E=09 6,99E=09 6,66E=09 5,88F=09

B, ABE=09

* Measured relevant to the Off-Gas S-t'ack.
Period of Record: 9/1/76-8/31/78

7.5")E“09

5,25E=09 ’



Sector¥® .

peE-¥

N
NNE
NE

CENE

3
£SE
SE
SSE
3
SUKW
SW
WSH
W
WNW

Hil
NMw

0.8

3,4TE=09

4,93E209
2,56E=09
2,271E=09
ZQOlEEOQ
3.12E=09
S5,02E=09
HeBIE=09
35,09E=09
1 ,BBE=09
‘a30ﬁ§09
1 ¢ 3%E=09
1 U9E=09
1o 93E=09
2,37E=09
Q;bEEHOQ

TABLE A-8

' Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/m2,
_for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr

(Cont.)

for Standard Distances (As Measured from the Off-Gas Stack)

0.9

2,90E~09
“q005”09
2a13E=09
‘q88£ﬂ09
‘Q7OE"09
2 7THE® 09
“n5§5%09
Q,H46Em09
f,67E®09
1,21En09
1o Q7TE=Q9
14356209
1o T1E=0Y
2,4 0E=09
5473E=09

Mileg

1.0

2,439k =09

1,76Em09
1,54E709
1 H1E»09
2, 32E209
5494E=09
3,89E009
2o 34E=09
1 JU3E=09
1 0SEm09
1.12E?09
1.‘6E”09
1 HOE=N9
1,80E=09
5,06Em09

* Meésured relevant to the Off-Gas Stack.
Period of Record: 9/1/76-8/31/78

1..1

1,98E=09
2,65E=09
1o HOE=O09
1,27€=09
1 18E~09
Yo 97E=09
5,38E=09
3.37&?09
1.99E?09
l.23t909
9,10E710
9.76E=10
9.95E~10
1424E=09
{45409
2,535E»09

1.2
1,67E=09
2,20E209
1.23E§09
‘.06&?09
1, 00E=09
1,69ER09
2,94ER09

2,95Em09

1,72Ew09
1,0%E=09
8,00E~10
B,59Em10
B,61E710
1o 07b=09
1,52(=09
2e12E~09

1.3

14 42E509
§ 4 09E=09

9,03E~10
8,59E=~10

'1jQ7h909

2,58E=09
PeblER0Y
1, 50E=09

9,18E=10

Te06E=~10

 T462E=10
T oSUE=~10
9,35F=10"
Lo 15E=09 |
J.B80E=0Y

1;4 o

1.23E909

1458E~09
90025?10-
7t755‘10'

T 4SE=10
'1'29EQQQ
2429E=09

2 SCE=09

1432E=09

Ha09E=10
6,29F =10

b BIF=10

64 66E=10

Be22E=10

1,01£-09

1aSUE=09



Sector*

SE-v

NHE
NE
£ NE

ESE
S5¢

§SE

SSW

SH
WSHW
WNW

MW
MK

1,5

1,07E=09
1 436E=09
7. Biir=10
6.736?10
0,51E»10
!.14E¢09
2, 04E®09
2,08E=09
1417E=09
Te1TE=10
srbéﬁflo
6,12E~10

5‘93&5[01

7,28Em40

- 8,97E=10

1 34EmQ9

* Measured relevant to the Off-Gas Stack.

1.6

9,36E=10

1418E=09
64BBEX10
5,88E=10
5,75E=10
1,01E=09
| B3E=09
1,87E=09
1,04Er09
b 41E=10

5,00E=30

S.S;ﬁélo
5e32E=10
6,50E=10
8,00E=10

101]#’09'

TABLE A-8

’ Monticello Off-Gas Stack Dispersion Parameters (D/Q), l/m .
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Off-Gas Stack)

1,7

B,27/Em10
§03E=09
6 OdEv10

“Y418Em10
5-10£"l0

9,06Em10
{4 69E=09
1., 706~09
9,555,10
5 T6E"10
Ha60E=10
5¢0PE=10

479610

5,84E=10
7,20E=10
1,03E=09

Period of Record: 9/1/76-8/31/78

Mileg

1.8

7;305?10
Q.OSEf‘O
De41E=10Q

CH,59E=10

“qstElO

"B,16E=10

1,50ER0Y
1.54ﬁ”09

BylAE=10

5¢20E010
a.laEE10

4ya58E=10 -
He84ERD0

5,27E+10
b450E=}0
Fe12E~10

(Cont)

1,9

6,92E=10
B498E=1V
5,09E=10
4,32E=10
4y28E=10

T,64E=10

} o 40E=09
1 LHUE=09
7.89E=10
4,86E=10
3,90E=10
4,26E=30
4,09E=10
He92Em10
h.oveétu
B,59E=10

2.0

6,30Ee10
ToTlEeL0 -

4,656=10
$493E=10

3,90E=10

6,996~10

1,28E=09

1.32Ef09
1425E~10

4eU6E=10 -
5,59E=10

$93E-10
3472F~10
Hy51E=10
S.57E-10

1,81E-10

2.1

54 75t 10

CTeDIE=10
CULa25E=10

S498E=10
3,57E=10
O U5E=40"
1,18E=09
1 22E-09
6,66F=10

4 10E=L0

3431E-10"
3.63E~10

S, 4ZEmLV
YyalhE=10

9¢12E=10
7.12E=10



Sector®

N

NNE

NE

ENE

E

ESE

SE

> S8E
]

w 8

D s6u

Sk

Woy

W

WNNW

NW

NNW

2.2

5.235%‘0
b,40E=10
3,88EmiQ
3(38E?10
v’q&ﬂﬁ”lo
Se93E=10
1,09€E=09
1415E~09
b, 14ER10
3;796910
3,07€Em10
3,56Em10
3.‘7E”10
$,83E=10
Hel3Ew]O
b,53E~10

2.3
“n865§10
Re93EmL0

‘3,98E=10

3,02€6=10

3,03Em10

Se48En10
1,01E209

1.05E§09'

5.@?E510
3.76E=10
€4 98E=10
J.41E=10
3.11E=10
3486E-10
4e30E=10
6.01E-l0

TABLE A-8 (Cont.)

4¢HIE=1U
S,H6E=10
$,30Ew10Q

By T9Ew}0

R,80EmLV
5¢09=10
Y 43E=L0
9, 76E10
Be20E=10
3,90E=210
3,09E=40
3,44E210
34,09E=10
S5,86E=1¢
4407E=10
5,55%€E=10

* Measured relevant to the Off-Gas Stack.
Period of Record: 9/1/76-8/31/78

Ayl TE=10
50056710
3,06Em10
2,58Er10
2560€~l0
HeT3Em10
ByT8EmLY
YeleErt0
4e92E=10
$492E=10
$e16E=10
$,56E=10
$3419E=10
3,89Em10

3, 78E=10¢

SeldE~10

Monticello Off-Gas Stack Dispersion Parameters (D/Q), l/mz,'
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Off-Gas Stack)

2.6

3i87E;l0

4,68EmL0
€.85€=1¢

2,40E=10

2.“&&%10
d4elitE=10
B,21E=10
B,52E=10
He59E~L0
34626710
B.Q}Ewlo
3,50E~t0
8.94E%10
$¢59Em10
3,53Fk=10
HaTTE=10

2.7

Se61E510

4439€E=~10
2,65E€10
2424E10
2,26E=10
4y L2E~10
168E=10
T498E=10

4,29E=19

5,34E=10
3071E710
ﬁooﬁﬁflu
3.72&710
SH5E=~L 0
3.30Em10
H4o44E=10

2.8

8,87Em10
Hya0OERLQ

2oHBE"10

2,09€010 - -

2y 1E=10

S,86EriU

T420E=30
1 hBE=10
4,02E-10 -
5,106=10
a51E=10
2 BIE~10
Bstﬁflo
3,20F~10
5,09E=40
4ylbt=10



1877

Sector*

N
HNE
NE
ENE

ESE
SE
SSE

55w
SH
WS H

- WHNW
NW
NNW

2.9
34 16E710
S979E= 10

2e32Em10

1,95€E210
| s 98E=10
3,021 0
by76E=10

7403Ee10 -

3,77ER10

2,BBEw10
2y H4ERLQ -

2,63Em 0
2 UTEmLO
2,97E=10
€e90E=10
3,88E=10

3.0

.2.962910
- 3,5%Ee10

2,18E210
1183Ex10
1.865?10
é.“OE"‘O
6,35Ew10

bcbaﬁéto'
C3¢54EmL0
Re68EmLU

Ce27EmL0
RyH5E=L
8.30E?10
2.795?!0
€eT3E=10
§.64E=10

TABLE A-8 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters (D/Q), ll/mz,v
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Off-Gas Stack)

3.1

2oT8EwLO
3435Em10
Qe 0AEmL0
1y7€Em 10
1e75E~10
3.20&”10

Milesg

Se9bE=10

6,23Em10
3433ER10
2,50E=10
2412E=10

2429E7 10

Re15E=10
e58E=10
2451E=10

3,41E~10

* Measured relevant to the Off-Gas Stack.
"Period of Record: 9/1/76-8/31/78

3.2
Reb2E=1(
Sel1st=10

1,92E= 10

1,62E710
116“5é10
3.02&?10
5, 88ER10
LU IY
2.34E210

1 o98E=10
Cy14E=10.

2,08E=10
2al1E=10
2yd2fll
$e21E~19

- 3.3

QyllE=10
20955?10
1,81E=40
1o52Emi0
1S9 =10
2,85E210
He3535E=10

5¢56E°10
2.91k910

2,20E=10
1 gBLE=10

C 2,01E=10

1,88E=10
Ry26E=10
2426E"10

5,05E=40

3.4
2,33km10
ceT8Em10
1.71[?‘0

JJHUE=1 D
"JoU4bE=10

2,69E=10
Dy04E=10
5426E~10

.20815910
. 240bE"10

1475E=10
10595910

1,77E=40 "

2ellt=10
2elbte10
EQBbEFIU

-3.5

2,20E~10

2403EF10 .
1o62E=10 -

1,86E=10
1j39E910

24 55E~10

4elTlE=1U
HeQBEmLU

2,60E~10

1s94E=10
1o64E=10
1y T8E=10
1.b05710
Ce00F=10

2404E=10

2, T0E=10



TABLE A-8 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters (D/ Q), l/mz,
for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr
~ for Standard Distances (As Measured fr_om the Off-Gas Stack) ‘

8E-v

Milesg
Sector* 3.6 3.7 3.8 3.9 4.0 - 4.1 4.2
N 2,09E=10 1,98E010 1,8BE=10 14786230 1470ER10 1,62E=40 - 1454E=10.
WNE 2 U9E=L0 Ro306E=10 2y24E=10 Rei3E=10 2,02b=10. 1,93E=10. 1,84E=10
NE 1,95E910 1, 49ER 10 1o58E=10 1431E=10. 1o25E=10 1.19E=10 Tel3E-10
ENE 1,29E=10 142REm}0 1,16E=10 1,10E-10 1405E=10 9,98¢=11 9yb1E=11
B 4 1eS51Em10 1 ,24EmL0 1.186=10 lel12Ex10Q 1407Ee10 1 4026=140 Y,71E=11
ESE e U2E=10 2429E=10 2,18E=10 €e0/E=}10 "1.97E=19Q 1,88Em10 1,79t=10
SE "4 ,S3En]0 4e30Em)0 4,008E=10 3,88E=10 3,69E=10 5,526=10 S$e306E=10
§S¢E- L4, T2ER10 4 48EwL0 4,26E")0 H4405E=10 3¢85E=10 4.0/E=10 5,506=10
8 R452E=10 2 06Em10 2434E=10 2,32E=10 2, 54E=10 2423610 2yickm10 -
S5 - 1 ,83E=10 1,73E=10 LobHE=LY 1 W59E=10 1,51E=30° §U3E=10 1y 36E=10
SH 1455Em10 1,46E210 1,38E=10 1431Em10 1424E10 1,18E=10 fel12b=10
WOH 1,6BE=10 1,02E»10Q lo54E=10 LodoE=10 1938E=10 1,31E~10 1,256m10
W fo5TER10 1 4BE=10Q 1 40E=10 1434E=10 1e26F=10 " 1420E~10. 1,14E=10
W 1,88E910 L4 T8E=10 1e68E-10 1o99E~10 1.50E=10 1, 44E=10 14876=10
Nw 14 94Em= 10 1,86E»10 1o77E=10 Lo74E~10 loloEm10 1467E=10 1oh9k=10 -
NNW 2¢56E=10 . R H3E=10 2,50Em10 eI 9E~10 2,08E=10 1.98F=10 C 1, 89k=10

* Measured relevant to the Off-Gas Stack.

Perlod of Record: 9/1/76-8/31/78



TABLE A-8 (Cont.)

Monticello Off-Gas Stack Dispersion Parameters (D/Q), 1/_m_2,
' for Long Term Llevated Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Off-Gas Stack) -

6E-Y

1.6%=10

Measured relevant to the Off-Gas Stac k
Period of Record: 9/1/76-8/31/78

Mileg -
4,3 4.4 4.5 4.6 4.7 4.8 4.9
1o47E=10" 1oliEall 1o34Em)0 1,29E010 1423E=10 1,18E=L0 Vel bEm10
1o79E=10 1,b7ER L0 1,60E~10 1o53E=10 Ly47E=10 LeHiERLD 1 85Em10
1,08E~10 1,03E=10 9, 88E=11 9,45k 14 9,05e11 B,68E=11 B,82E=11
9,08E=11 By6/E=11 8,29E=11 7o94E=1 1 T460E=1} - 1428E=11 6,99E~11
9426Fwi] 8,85E=11 B, HoEm1] 8,10Em1] Te7bEm1 Te43E=11 TG 13E=1L
1e7T1ESLO 1,63Em0 1,56ER10 1 49E=10 ledsE~10 1 ¢31E=10 131610
3,20E=10 3,06E=10 2,92t=10 2,80E=10 CobBE=10 2,57TE~10 2 UbE=10 "
3,54E210 3¢19Em10 3405EmL0 2,92E=10 2,80E=10 2,68E10 2,57E=10
cy08E=10 198E=10 189E=10 1o81E=10 1a73E=10 ~1,06E10 Lo59E~10
1430E=10 1.24E=10 1418610 1e13E=10 1408E~10 1,03E=10 . 9,90E=11"
1 OBE=1Q 1.03€=10 9,82E=11 9,39Ee1} 8,98k~11 B459E=11 - By24E=11 .
1419€EmL0 1o 13E-10 1,08E=10 1,036=40 ~ 9,88Er1] Ge46E~11 9,0obm1l .
1,08E=10 1,03E=10 9,87E=11 Qe UsEmLL 9,02e=11 B,04E=11 B,oBE=1]
1,30En10 1 o24E=10 1,18t=10 1,13E=10 1,08E=10 1,04E=10 9,90E=11
1eSBE®LD 1451Ea 0 1, 04E=10 1. 3BE=10 14326=10 1,20E=10 1,21E=10
1,B0Em~10 1472E-10 1 oSHBE=10 1.S51E=10 13456710

1,39E=10



0v-v

TABLE A-8  (Cont. ).

Monticello Off-Gas Stack Dispersion Parameters (D/Q), l/mz,
* for Long Term Elevated Releases >500 Hrs/Yr or >150 Hrs/Qtr
for Standard Distances (As Measured from the Off-Gas Stack)

Mileg
Sector* 5,0
N 1,09E=10
NNE 1430E"10
NE- 7499E=11
EME 6471611
£ 6,84Em] ]
ESE -1 ,26E~10
SE 2 36E10
SSE 2 H6E=10
8 1452k~
SSW 9 U9E=11
Su 7,90Em1
WS w 8,69E=11
HNW 9455E=11
NHW 1 16E=210
NNW . beS3E=10

*Measured relevant to the Off-Gas Stack.
Period of Record;: 9/1/76-8/31/78



o
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 (Identlfled in Table A- 2)

1p-Y

~ Site Boundary

Sector* X/Q (seCZm3) 2
N 1.565E-07 9.93£-09
NNE 1.41E-07 8.59E-09
~NE 1.88E-07 1.16E-08
ENE 1.60E-07 6.04E-09
E - 1.47E- 07 9.15E-09
ESE Kkk *kk
SE nAK *hk
SSE Kk Kk
S kkh Kk
SSH kkk *hk
SW kkk *'**
WSHW ) kkk xkXk
W 5.95E-08 2.91E-09
WNW - ¥.39E-07 4.68E-09
NUW kkk kkk
NNW 2.33E-07 1.25€-08
Ex* Kk &k
ESE** kkk KKk
SE** kkk n
Ex¥ 3.40E-08 2.23E-09
ESE** 3.50E-08 2.08E-09
SE** khk kkk

* Measured relevant to the reactor vent,

Perlod of Record: 9/1/76-8/31/78

* On-site EPA locations,
**%*See appropriate Long Term values



A 4ed

TABLE A-10

_ Monticello Off-Gas Stack Disperslon Parameters : S
X/q), sec/ma-, for Short Term Llevated Releases < 500 Hrs./yr. or <150 Hrs_./Qtr

for Standard Dlistances (As Mea'sured‘ from the Off-Gas Stack) v

Sector* 0.1 0.2 0.3 . 0.4 0.6 0.6 0.7
N , * *k *k 1.67E-07 1.856-07 - . 1.50E-07  1.18E-07
NNE ** k& *k 2.82E-07 2.50E-07 2.12E-07 1.69E-07 .
NE - A *k *% -y 7.93E-08 1.29e-07 1.21E-07 1.08E-07 =
ENE L k% _ *k %k 1.63E-07 1.87€-07 1.77e-07 1.46E-07
E ' kK *k Kk 8.63E-08 1.47€-07 ~1.29E-07 1.07E-07
ESE *% *% ' *k . kkk kkk 6.17E-08 1.02€-07
SE ‘ *% *% ek T kkk ' KKk , kkk - 1.17e-07
S5k *k *k *% .. Kkk *kk R L 1.04E-07
B ’ *k : *% . kk kkk Kk 7.75E-08 1.13E-07
SSW *k : * *k kkk Kk 7.156-08  1.03E-07
5w *k * K Kkk L kkk 4.73E-08 8.22E-08
W3W kk . kK *% kkk Ckkk 3.82E-08 6.85E-08 -
W *% k% *k C kKK 4.06E-08 7.49E-08 8.73E-08
WNW k% *k C k% kA 4 56E-08 8.41E-08 °~ 9.88E-08
NHW , *% *% *% o kkk o kkk 7.36E-08 1.08E-07
NNW o *k *k K - 2.73e-07 - 2.57€-07 2.37e-07 1.94E-07
o Measured relevant to the Reactor Vent.
Period of Record: 9/1/76-8/31/78
kK Values < value for 0.4 mlles

©kkk See appropriate Long Term values



Ev-v

NNE

NE
ENE
ESE
SSE

SSW

WSW
WM
NNW

Monticello Off-Gas Stack Dlsperslon Parameters

TABLE A-10 (Cont.)

(X/q), sec/ma, for Short Term Elevated Releases < 500 Hrs./yr. or <150 firs. /er
for Standard Dlstances (As Measured from the Off- (;as Staclf)

.52E-07
.83E-07
.30E-07
.62E-07
.38€-07
.36E-07
.56E-07
JA2E-07
.55E-07
.43E-07
.17E-07
.91E-08
.25E-07
.39E-07
.44€E-07
.00E-07

TN bt ot o AL pod ook ook b pd Pk b ek e ek e

Measured relevant to the Reactor Vent.

Np—gp—lp—lp—lp—lg—lp—lp—lp—l.—lp—lp—lp—l'\).—l

.77E-07
.05E-07
.60E-07
.80E-07
.62E-07
.62E-07
.B4E-07 -
.78E-07
.86E-07
.64E-07

.45E-07
.25E-07
.56E-07
.71E-07
.71E-07
.24E-07

PN et pomd b pud fomd o N b ot b pd ek pd N\ b

- Mlles '

1.0

.94E-07
.18E-07.
.67E-07
.75E-07
.65E-07
.71E-07
.98E-07
.97E-07
.07E-07
.81E-07
.63E-07
.31E-07
.76E-07
.89E-07
.89E-07
.43E-07

Period of Record: 9/1/76-8/31/78

TN s b b fd o ok ok PN b bt b et ok N b

1.1

.82E-07
.30E-07
.75E-07 -
.84E-07
.75E-07
.57E-07
.93E-07
.50E-07
.92E-07
.86E-07
.77E-07
.43E-07
.86E-07
.96E-07
.83E-07
.48E-07

ROt NI R = i bt RO RO P et bt b b N b

1.2

.96E-07
.15E-07
.76E-07
.96E-07
.72E-07
.62E-07
.02E-07
.26E-07
.08E-07
.83E-07
.70E-07
.62E-07
.00E-07
.04E-07
.72E-07
.36E-07

RO PN bbb b BN RO D b e b ot b

1.3

.87E-07
.99E-07
.61E-07
.94E-07
.59E-07
.64E-07
.06E-07
.35E-07
.01E-07
.79E-07
.74E-07
.59E-07
.04E-07
.12E-07
.85€-07
.14E-07

WA N RN R RN N R = bt N R

1.4

.07E-07
.13€-07
.55E-07
.91E-07
JTE-07
.70E-07
.46E-07
.77E-07
.71E-07
.01E-07
.58E-07
.45E-07
.77E-07
.79E-07
.15E-07
.06E-07



Sector®

N

NNE
NE
ENE

k£

Sk
SE

8SE

88

56w

> SW
N WSW
W

WNW
NW-
NNW

*Measured relevant to the Off-Gas Stack

RO RO bt NI bt e N RO N bt bt et 1 RO N

1.5

.56E-07
.59E-07
.71E-07
.82E-07
.73€-07
.B4E-07
.06E-07
.25E-07
.10E-07
.90E-07
.80E-07
. 78E-07
.14E-07
. 96E-07
.00E-07
.28E-07

TABLE A-10 (Cont.)

3 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

1.6 1.7 1.8 1.9 2.0
1.89£-07 2.10€-07 2.05E-07 1.,94E-07 1.88E-07
1.94E-07 2.23E-07 2,13€-07 1.97E-07 1.87E-07
1.63E-07 1.55E-07 1.86E~07 1. 77E~07 1.74E-07
1.67E-07 2.13E-07 1.89€-07 1.74E-07 1.69E-07
1.61E-07 1.51E-07 1,88E-07 1.756-07 f.66E-07
1.77e-07 1.70E-07 Kkk - 1.55E-07 1.52E-07 -
2.05E-07 1.90E-07 2.00E-07 2.01E-07 1.89E-07 -
2.10E-07 2.01E-07 2.21E-07 1.77€-07 1.78E-07
Cokkk 2.386-07 2.35€6-07 2.18E-07 2.04E-07
1.84€-07 - 2.46E-07 2434E-07 2.24E-07 2.20E-07
1.74E-07 1.69€-07 1.87€-07 2.01E-07 1.99E-07 -
1.76E-07 1.72e-07 . 1.89E-07 2.00E-07 1.99€-07
2.22E-07 2.50E-07 2.50E-07 2.32E-C7 2.31E-GT
1.87€-07 "~ 1.81E-07 1.97E-07 2.11E-07 2.09E-07
1. 90E-07 2.59E-CT 2.40E-07 2.28E-07 2.10E-07
2.01E-07 1.96E-017 1.926-07 1.87€-07

Pertod of Record: 9/1/76 - 8/31/78

- ***See approprlate Long Term values .

1.81E-07

2.1

——

1.796-07

1. TTE-OT

1+66E-0T

1.59€6=07

'1.50E-07

1.77e-07 -

1.78E-07

1.97E-07

2.176-0T7
1.91E-07

1.94E-07.

2.23E-07

2.01E-07

 2.01E-07

1. 74E-0T



Sv-v

o | @
TABLE A-10 (Cont.)’

Montlcello Off-Gas Stack Dispersion Parameters ‘
(X/a), sec/m”, for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs. /Qtr
for Standard Distances (As Measured from the Off-Gas Stack)

*Measured relevant to the Off-Gas Stack

Period of Record: 9/1/76 - 8/31/78

Mlles
Sector * 2.2 2.3 2.4 2.5 2.6 2.7
N 1.70E-07 1.66E-07 1.58E-07 1.54€E-07 1.51E-07 1.47€E-07
NNE 1. 70E-07 1.62E-07  1.57€-07 1.51E-07 - L.46E-07 l.44E-07
NE 1.60E-Q7 1.53€-07 1.53E-07 l.47E-07 1.40E-07 1.36E-07
ENE 1.57E~-07 1.50E~07 1.47E~07 1.44E-017 1.36E-07 1.33&-07
£ 1.49€6-07 1. 44E-07 1.36E-07 1.33€-07 l.27e-07 1.23E-07
ESE 1.48E-07 1.46E-07 1.43E-07 1.38E-07 1.33E-07 1.28E-07
SE 1.95£-07 1.68E-07 1.64E-07 1.61E-07 ' 1.55E-07 1.66E-07
SSE 1.69€-07 1.58E-07 1.58E-07 1.50€-07 1.42E-07 1.35€£-07
G 1.65E-07 1.58E-07 1.51E-07 1.46E-07 1.41E-07 © 1.40E-07
85K 2.10€E-07 2.11E-07 2.12E-07 1.89E-07 1.82€E-07 1. 76E-07
SW 1.81E-07 1.90E-07 1.93E-07 1.93E-07 2.32E-07 2.23E-07
HSW - 1.82E-07 1.86E--07 1.79€-07 1.72E-07 1.90E-07 1.84E-07
W 2.15E-07 2.18E-07 2.,20€E-07 2.19E-07 2.10E-07 2.08E-07
WNW 1.89E-07 1.89E-07 1.90E-07- 1.93€-07 2.26E-07 2.18E-07
NW 1.91€E~-07 1.86E~-07 1.80E-0T Lo 76E-0T 1. 72E-Q7 1.69E-07
NNW 1.72E-01 1.68E-07 1.68E-07 1.59€~-C7 1.54E-07 1.45E-07

2.8

1.37E-07
“ 1.38E-07 .
1.30E-0T

1.28E-07

. 1. 1T7€E-07
- 1.23E-07

1.60E-07
1.60E-07 .

1. 7LE-07
C2.11E-07

2. 12E-0T
2.05€-07

1.64E-0T:
1.36E-07



"’ | . '.’ ~ . I ’,'. | .".,
TABLE A-10 (Cont.) - -

3 Montlcello Off-Gas Stack Dlsperslon Parameters -
(x/a), sec/m , for Short Term Elevated Releases ¢ 500 Hrs./yr. or < 150 Hrs /Qtr

*Measured relevant to the Off-Gas Stack
pertod of Record: 9/1/76 - 8/31/78

for Standard Distances (As Measured from the Off-Gas Stack)

1.16E-07

Miles
Sectors 2.9 3.0 3.1 3.2 3.3 3.4 3.5
N 1.35€6~-07 1.34E-07 1.32€6-07 1.30E-07. . 1. 2BE-Q7 1.25€E-07 1.23E-07
NNE 1.30€E-07 1.26E-07  1.22E-07 1.19€-0T7 . 1.156-07 1.12E-07 1.09€-07
NE 1.22E-07 1.20E-07 1416E-07 1.14E-07 L.11E-Q7 1.,09E-0T . ~leQ6E-0OT
ENE 1.21E-07 1,186-07  1.15E-07 1.136-07 1.10E-07 1.07E~07 1.04E~0T"
E 1.13€-07 1.10E-07 1.056-07 1.03E-07 1.01E-07 1.01E-07 9.17E-08
ESE 1.19€-07 1.14€-07 1.08E-07 ~ 1.06E-07 1.03E-07 9.93E-08 9.89E-08
SE 1.31E-07 - 1.336-07 1.35€-07 1.32E-07 1.26€-07 1.20E-07 - 1.15E-07
SSE. 1,30E-07 " 1.32e-07 1.34E-07 1.35€-07 1.31E-07 1.26E-07 1.226-07
0§ 1.63E-07 ‘1.54E-07 1.46€E-07 1.42E-07 1.34E-07 1.33E-07 1.32E-07
S6W 1.66E-07 1.57E-07 1.51E-0Q7 1.46E-07 1.39€E-07 1.34E-07 1.31E-07
Su 1.976-07 1.82E-07 i 79€-017 l. 7TLE-07 le64E-07 l.59E-07 1 54E~CT
HSW 2.02E-017 1.95€E-07 1.85E-07 1. 776-07 1.69€-07 - 1.62E-07 .54E-C1
W 2.01E-07 1.92E-07  1.90E-07 1.84E-07 1.82E~07 1. T8E-07 1 T1E-07
WNW 2.02E-07 1.96E-07 1.92E-07 1. 90E-07 1.85E-07 1. T8E-Q7 1. T56-07
Mw 1. 70E-07 1+50E~07 le48E~07 1.417€-07 1.39€E-07 1.37E-07 1,38E-0T7
1.31E-07 '1,30E-07 1.2 7€-07 1.22E-07 1.19E-07

1.13€E-07



L}

1
o
~

Sector*

N
NNE .
NE
E-Nh

tbt
oE
SSE
8
S6wW
bW
WS W
W
Whin
NW
NNW

3.6

1.18E-07 -

1.07E-07
1.03E-07
1.03E~-07
9,.,00E-08
9.67E-08
1.10E-07

. 1.18E-07

1.27€-07
152E—-07
1.49E-07
1.66E-07
1.34E-07
1.10E-07

3.7

1.056-07
1.,01E—-07
1.01E-07
8.74E-08
9.46E-08

1.06E-07

1,15E-07

1.,23E~-07
1.46E-07
1.43E-07
1,61€E-07
1,67E-07
1.27E-07
1.07e-07

3.8
lo 1‘0E"07
1.01E-07
9. 84€E-08
9,56E-08
8,37E-08

. 8.97E-08

1.06E-07
1.11E-07
1.21E-07
1.21E-07

1le43E-07

1.56€E-07
1.63E-07
1.25E-07
1.02E-07

*Measured relevant to the Off-Gas Stack

Perlod of Record: 9/1/76 - 8/31/78

TAB[E‘A—IO(ContJ

Miles

3.9
l.11E-07

9,83E-08
9,65E-08

‘9. 3"E OB

8.17E-08
8.91E-08 -
1.02E-07

-1.08E-07

1.17E=-07

" 11 TE-07

1.43E-07
1.43E-07
1.49E-07
1.58E-07
1+ 24E-07
1.00E-07

Monticello Off-Gas Stack Dlsperslon Parameters- '
xX/q), sec/m3, for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs /Qtr
for Standard Dlstances (As Measured from the Off-Gas Stack)

4.0

9,61E-08
9,20E-08
9.07E-08
71.94E-08

8.79E-08
9.89E-08

©1.12E-07

1.13E-07
1.15E-07
1.34E-07

~ le54E-07

1.21E-07
9.,75E-08

4.1

1.06E-0T"

9.38E-08
9.00E~-08
8., 79E-08
7.80E-08
8.64E-08

1.03E-07 -

1.10E-07 -

" 1.10€E-07

l.13E-Q7

1.40E-07
1.33E-07

1.49E-07
1. 19E-07
9.,52E-08

4.2

 1.05E-07

B.81E-08

8.58E-08

'8.45E-08" .

9.99E-08
1.08E-07

1.10E~07

1.08E-Q7
1.38E-07-
1.34E-07
1.35E-07

1.45E~-07
1. 1 7TE=OT
9.37E-08



8p-¥

Sector¥

N
NNE
NE
ENE
E
ESE
SE-
SSE
§
SSH
Sw
WS W
W

CHNW

Nl
NNW

4.3

1.01E-07
8.88E-08
8.69E-08
8.,42E-08
1.33E-08
8.27E-08

9.71E-08

1.07E-07

1.06E-07
1. 05E—-Q7
1.38E-07
1.31E-07
1.33E-07
1.43E-07
1.14E‘07
9.12E-08

4.4
9.83E-08

- 8. 71E-08

8.53E~-08
8.26E-08
1,27E-08
8.10E-08 -
9,47E-08
1.02E-07

1.04E~-07

1.03E-07
1.376-07
1.28€E-07

1. 28E~-Q7

1.38E‘O7
l1.12€6-07
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

1.026-07

1.01€-07
1.34E-07
1.,28E-07
1.25€E-07
1,35E-07
le11E-0Q7
8.64E-08

*Measured relevant to the Off-Gas Stack
Perlod Record: 9/1/76 - 8/31/78

TABLE A-10 (Cont.)

-Mliles

4.6

9.14E-08
8.42E-08
8.25E-08
71.87E-08
6.85E-08
7.77E-08

9.01E-08

9.90E-08

9,72E-08
9, 718E-08
1.30E-07
1.22E-07
1.24E-07
1.33E-07

1.07E-07

8.31E-08

3 Montlcello Off-Gas Stack Dlspersion Parameters
(X4 ), sec/m”, for Short Term Elevated Releases < 500 Hrs./yr. or <
for Standard Distances (As Measured from the Off-Gas Stack)

4.7

8.97E-08
8414E-08
8.19E-08

7.69E-08
6.T1E-08
7.61E-08
8.78E-08
9.66E-08
9.63E-08
9,46E-08
1.26E-07
1.20E-07

FIOZOE‘07

1.33€E-07
loO“Efo7
8.26E-08

150 Hrs./Qtr.

4.8
8.80E-08

"8,00E-08

8.02E-08
7.556~08"
6.56E-08
7.46E-08

8.56E-08

9.41E-08

9.356-08
9,20E-08
le 24E-07
1.195*07

1.17€-07

1027E—07
1.,01E-0Q7

- 8,08E-08

‘v4'9”  

T.84E-08
7.81E-08

7.38E-08

'6.40E-08

7.32E-08
8.18E-08
1. 19E-0T7

9.03E-08

9,00E~-08
1.18E=07

1.156=07

1.25€E-07
9, 714E-08

1.72E-08



® - | @
TABLE A-10 (Cont.)

Montlcello Off Gas Stack Dlspersion Parameters R
(xX/a), 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
Sector® 5.0
N 8.28E-08
NNE 71.56E-08
NE 1.58E~-08
ENE 71.11E-08
E 6.33€E-08
EHL 7.16E-08
SE 8.10E-08
5SF, 1.11E-07
> 5 8.84E-08
: Sw 1.19€E-07
WOW 1.13E-07
W 1. 13€-07
WNW 1,21E-07
NW © 9S3E=08
MNH T93E~08

*Measured relevant to the Off—_Gas Stack
Perlod Record; 9/1/76 ~8/31/78



TABLE A-11 ' - | |
Montlcello Off-Gas Stack Dlsperslon Parameters

(D/q), l/mz, 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 0.5 0.6 0.7
N kK *k O 1.32E-08 1.31E-08 9.45E-09 ' 6.60E-09 -
NNE *k , *k , *k 2.39E-08 '1.86E-08 1.39E-08 9.88E-09
NE *k *k kK . 6.01E-09 -7.80E-09 6.24E-09 - 4.92E-09
ENE . kK ' *k ok 1.31E-08 1.14E-08 8.79E-09 _ 6.20E-09
E - %k ' *k *k _ 7.37E-09 9.17€-09 © 6.52E-09 o 4.58E-09
ESE *k *k ' *xk Kk kkk - 3.74E-09 5.28E-09
SE . k% *k Kk *hk KK, oL kkk - 6.26E-09
$SE *k *k *k o ' kkk kK "~ - 6.60E-09
S k& *k *k Ak L kK& - 4.41E-09 - 5.43E-09
SSw | Kk E T kK ' *k kK L kkk "~ 3.39E-09 4.09E-09
5 OW *k *k *k kkK N 2.30E-09 3.34E-09
('n WSH Lo kK _ *k. *k . kkk dkk 2.16E-09 : -3.17E-09
W *k *k *k I L 2.22E-09 - 3.38E-09 3.35E-09
WHW *% ‘ *k *k Kkk , 2.55E-09 3.89E-09 3.94E-09
MW ** *k *k kK . kkk 3.17E-09 4.01E-09
1

NNW ** *k *k 2.13E-08 1.68E-08 .30E-08 - 9.18E-09

"*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



18-V

TABLE A-11 (Cont.)
Montlcello Off-Gas Stack Dlsperslon Parameters

(D/q), 1/m3-, for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs./Qtr.
for Standard Distances (As Measured from the Off-Gas Stack)

Mlles
Sector * 0.8 0.9 1.0 1.1 1.2 1.3 o 1.4
N -7.46E-09 7.64E-09 7.08E-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
NE 5.32E-09 5.92E-09 5.43E-09 -~ 4,98E-09 4,43E-09 3.60E-09 3.11E-09
ENE 6.00E-09 5.94E-09 5.01E-09 . 4 .56E-09 4 .25E-09 3.75E-09" 3.31E-09
E  5.18BE-09 5.40E-09- 4.74E-09 4.36E-09 - 3.76E-09 3.08E-09 3.09E-09
ESE 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
$SE 7.58E-09 8.26E-09 7.59E-09 6.02E-09 6.29E-09 5.79E-09 6.12E-09
9 6.46E-09 6.88E-09 6.53E-09 5.17€-09 4 .89E-09 4.19E-09 5.08E-09
BUNW 4,.90E-09 4.99E-09 4.71E-09 4.17e-09 3.58E-09 3.12E-09 3.17E-09
?N 5.67E-09 4.25E-09 3.97E-09 3.65E-09 . 3.03E-09 2.74E-09 . 3.65E-09 -
- HON 3.83E-09 4.16E-09 - 3.58E-09 3.23E-09 3.12E-09 2.66E-09 - 3.64E-09
W 4,14E-09 - 4.59E-09 4,35E-09 3.87E-09 3.59E-09 3.20E-09 . 3.87E-09
WNKW 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



is-v

Sector*

N
NNE -

" NE.

ENE
£
ESE.
SE
§SE
R
ESW
SHW
WSH
W
WNW
NH
NNW

2.2

2.04E-09 .

2045E-09
lob?E-Og
1061E‘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

2422E-09

5 " Montlcello Off-Gas Stack Dispersion Parameters
- (Dfq), 1/m*, for Short Term Elevated Releases < 500 Hrs. /yr. or < 150 Hrs /Otr.
for Standard Dlstances (As Measured from the Off-Gas Stack)

2.3

———

1090E‘09v

2.25E-09
1.51E-09
1.47E-09
1.51E-09
1.88E-09
2.38E-09
2.24E-09
1.92E-09
1.64E-09
1.27E-09
1.29E-09
1.40E-09
1.46E-09

1. 80E-09

2.09€E-09

" *Measured relevant to the Off-Gas Stack
pPerlod: 9/1/76 - 8/31/78

2.4

1. 75E-09
2010E‘09

,1042E‘09

1.38E-09
1.376-09
1.78E-09
2.24E-09

-2.18E-09

1.80E-09

1.73E-09
1.35E-09

1.26E-09
1.42E‘09
1.48E-09
1.67E-09

'2.02E-09

TABLE A-11 (Cont.)

Mlles_

2.5

1.64E-09

i.95E-09
1930E'09
IQZQE“OQ
1030E‘09

~ 1.66E-09

2.12E-09
2.01E-09
1.67E-09
1.57TE-Q9
1.40E-09
1,27E-09
1. 47E-09
1.52E-09
1.57E-09
1.85E-09

2.6

1.53E-09
1.82E-09
lolgE_Og
1.18E-09
1920E°09
1.55E-09
1.97E-09
1.85E-09
1.54E-09
1.46E—09
1.60E-09
1.35E-09
1.35E'09
lobBE-Og
1o 45E-09
1074E'09

2.7 -

1.42E-09

1.73E-09
1.11E-09
1.12E-09
1.12E-09
1.44E-09
2.09E-09
1.72E-09
1.46E-09°

1.37E-09 .

1048E‘09

'1.27E-09

1.2TE-09
1.58€E-09

. 1.35E-09
1.586-09

2.8

1.27E-09
1.61E-09
lu03E—09

1. 04E-09

1.04E-09
1.34E-09
1.97E-09
1.98E-09 .

! lubQE‘OQ

1.29E-09 -
1.34E-09
1.42€E-09
1.20E-09
1.44E-09
l.25E-09

1.44€-09 =



*Measured relevant to the Off-Gas Stack

(/).

NN ER WEBWRRNNWW

TABLE A-11 (Cont.)

Montlcello Off-Gas Stack Dlspérslon Parameters

1.6

.13E-09
.78E-09
.65E-09
.40E-09
.35€-09
.20E-09
.28E-09
.93E-09
*Kk
.34E-09
.98E-09
.07E-09
.A7E-09
38E-09
.70E-09
3.,41E-09

Perlod Record: 9/1/76 -*8/13/78

***See appropriate Long Term values

_ 1.7

) 3020E‘09

4.02E-09
2,28E-09
2.81E-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
2.416-09
2.06E-09
3.41E-09
3.096-09

. Miles

1.8
2990E‘09
30565“09
2.48E-09
2.31E-09
2.39E-09

3.3
3.61E-09
3.70E-09

“ 3.34E-09

2.42E-09
1.72E-09
1.77E-09

2.22E-09

2!02E4m
2094E_09

2.84E-09

1.9

[Pty

2069E‘09

3,217E-09

2.,27E-09

2.08E-09
2.18E-09
2.38E-09
3.49E-09

-2.90E-09

3904Ef09
2.17E-09
1.72E-09

1.73E-09

1092E—09

2.03E-09
2070E‘09

'2.74E-09

l/m3, for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs./Qtr.
_for Standard Distances (As Measured from the Off-Gas Stack) :

2.0

2.48E-09

2.95€E-09
ZOOBE-OQ
l.91E~09
1.96E—09
2.22E-09
3.09E-09

"2.79E-09-

2.14E-09
1.97E-09
1.57E-09
1.58E-09

'1.75E-09
1.84E-09

2035E—09
2.54E-09

2.1
2.24E-09
2.66E-09
1.85E-09
1. 76E-09
1.81E-09
2.10E-09

- 2.75E-09
2.69E-09 - -
2.55E_09 h

1.,80E-09
1.40E-09
1.42E-09

1.57TE-Q99 -

1.64E-09

© 24 13E-09

20335f09-



¥S-v

Sector*

NNE
NE,
ENE
E
ESE.
8SE
SSH
Su
WSHW
WhW

M
NNW

*Measured relevant to the Off-Gas Stack

2.9

1020E‘09
1.47E-09

9.37E-10

9.64E~10
9.72E-10
1.26E-09
1.58E-09
1.57E-09
1056E—09
1.22E-09

léZSE‘Og‘

1031E‘09
1.19E-09
lo3lE’09
lozaE”Og
1.35E-09

Monticello Off-Gas Stack Dlsperslon Parameters :
(D/a), 1/m®, for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs /Qtr.

TABLE A-11 (Cont.)

for Standard Dlstances (As Measured from the Off-Gas Stack)

3‘0

1915E’09

1739E‘09

BQQOE—IO.

9.11E-10
9?18E-40
1.18E-09

1.57€E-09

1.55E-09

1.41E-09
1.12E-09
1,115-09
1.22E-09
1.09E-09

/1+21E-09

1;03E'09
1.30€-09

Perlod of Record; 9/1/76 - 8/31/78

3.1

1.08E-09

1.31€-09
8.37E-10
8s65€E~10
8.55E-10

1.09e-09
1.56E-09

1.54E-09
1.29E-09

1.04E-09

1.05E~-09
1.13E-09
1.04E-09
lolZE”oq
9.72E-10
1.25E-09

Milles

3.2

1.03E-09
1.25E-09

7098E—10
8.28€~10
8.15€-10
1.04E-09
1.49E-09
1.52E-09
1.21E-09
9,83E-10

H9469E-10
loOSE“Og,

9.69E-10

1.06E-09

9,26E-10
lQl?Efog

3.3
9.77E-10
1.17€-09
7.54E~10
7.85E-10
7.80E-10
9.85E-10
1.40E-09
1.44E-09

-1.,10E-09

9.12E-10
9080E‘10
9.26E-10

9078E“10’

8.37E-10
1.11E-09

3.4

. 9.22E-10

1.11E-09

7.19€E-10

7.41€-10
7.63E-10

'9.24E-10 -

1.31E-09
1.36E-09

1.05E~09 -

8.63E-10

" B8.36E-10

9.14E-10
8.75E-10

. T«94E-10
" 1.06E-09

3.5

——

8+ T4E-10

1.06E~09

" 6.8Z2E~-10

7.09E-10

" b 77E 10

9.01E-10
1.23E-09
1.28E-09-
10015_09

‘.8p24E'10
. 7.83E-10
. 8.49E-10

8.11E-10
8.43E-10
7.63E-10 .
1.,01E-09



S8~V

Sector*

N
NNE
NE
ENE
E
ESE
5¢
BSE
8

S5
Sw
HSW
W
WNW
NW
NHW

3.6

' 8.20E-10

1.01E-09

T 6645E=-10
. 6.83E-10

6049E'10
8.60E-10
1.16E-09

1.21E-09 =

9,44E-10
1.76E-10

7.42E'10'

7.90E-10
7.69E-10
8. 16E-10
7024E'10
9.60E-10

3.7

. 1.85E-10

9076E-10
6.15E-10
6.52E-10
6.16E-10

© 8.21E-10
- 1.10E-09

1.15E-09
9.15E-10
7.35E-10

6,82E-10

7045E-10
1.29€-10
1.73E-10
6.75E-10
9.10E~10

3.8

1.57E~10
9014E‘10
5.85E-10
6.,06E-10

S.TTE-10

7.64E-10

1.08E-09

1.08E-09

8.76E-10
6.96Ef10
6045E“10
7.21E-10
6.93E-10
Te41E-10
6.45E-10
8,53E-10

*Measured relevant to the Off-Gas Stack

Perlod of Record: 9/1/76 - 8/31/78

TABLE A-—ll: (Cont . )

Miles
3.9

7.26E-10

- 8.72E-10

'S.bOE'lO
- 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
6.50€-10

- 7.05E-10

6.43E-10

.8018E~10

Montlcello Off- Gas Stack Dlsperslon Parameters '
(D/q), l/m2 for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs. /Qtr.
for Standard Distances (As Measured from the Off-Gas Stack)

4.0

6.90E-10
8.35E-10
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

7,82E-10

4.1

6.64E-10
7.98E-10
4.99E-10

5.22E-10

5.05E-10 "

6.91E-10

9.93E-10
9.94E-10
8.23E-10

'6.08E‘10v

5.64E-10
5.94E-10
5.83E-10
6.38E-10
6e 19E-10
7.49€E-10

4.2 -
6.42E-10"
7.55E-10
4.TTE-10
5.00E=10
4.85E-10
6.61E-10 .
9.48E-10

 9.52E-10

7.95E-10
5.70E-10

" $.,37E-10

5.78E-10

5.56E-10

6.11€6-10
5.95E-10
7 225 10



9s-vY

® T
TABLE A-11 (Cont.)

2 Monticello Off-Gas Stack Dlsperslon 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) :

*Measured relevant to the Off—Gas Stack

Perlod of Record: 9/1/76 - 8/31/78

Mlles
Sector* 4.3 4.4 4,5 4.6 4.7 ' 4.8
N 6.07E-10 5.80E-10 5¢43E-10 5e20E-10 5.01E-10 4,83E~10
NNE 7.27€-10 7.00E-10 6.81E-10 6.52E-10 6.20E~10 5.98E-10
- NE 4.61E-10 4.42E-10 4.27E-10 4.10E-10 3.99€E-10 ~ 3.83E-10
ENE 4.,81E-10 4.63E-10 4.45E-10 4.24E-10 4.07€E-10 3.92E-10
E 4.55E~-10  4.43E-10 4.19E-10 4.,02E-10 3.86E-10 3.71E-10 .
ESE.  6.34E-10 6.06E-10 5.45E-10 5.59E-10 - 5.39E-10 5.19E-10
St 9.05E-10 ~ 8.7CE-10 8.33E-10 8.01E-10 - 7.69E-10 7.38E-10
SSE 9.43E-10 8.59E-10 8.39E-10 8.03E-10 7.73E-10 7.40E-10
S 71.756-10 T.42E-10 7.10E-10 6.65E-10 6.49E-10 6.21E-10
SSw 5.39E-10 5.156-10 4.91E-10 4.69E-10 4.47E-10 4.28E-10
SW 5.23E-10 5.02E-10 4.T4E-10 4.53E-10 4.35E-10 4422E-10
WS W 5. 46E-10 5. 16E-10 4.98E-10 4.69E-10 4.55E-10 4.45E-10
W 5.35€6-10 5.09E-10 4.89E-10 4.T7€-10 4.53E-10 4.36E~10
WNW 5.91E-10 5.61E-10 5.41E-10 5.24E-10 5.16E-10 4.8TE-10
N 5.88E-10 5.66E-10  5+44E-10 5.17E-10 4.96E-10 4o T2E-10
NNW 6.90E-10 6.60E-10 6.30E-10 5.96E-10 5.83E-10 5.61E-10

4.9

4. 65E-10 .

50 TOE-10 "

3.66E-10
3.T6E-10
" 3.55E-10
4.97E-10
.6.94E-10

9.18E-10
5.,91E-10

4.13E-10

4.20E-10

- 4.48E-10"
- 5428E-10
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, TABLE A-11(Cont,)

9 Monticello Off-Gas Stack Dlsperslon Parameters ‘
(D/q), 1/m", for Short Term Elevated Releases < 500 Hrs./yr. or < 150 Hrs. /Qtr. .
for Standard Distances (As Measured from the Off-Gas Stack)

Miles
Sector* 5.0
N 4.39E-10
NNE 5.46E~-10
NE 3.48E-10
ENE 3.56E-10
E 3.45E-10
ESE - 4.80E-10
SE 6.78E-10
5S¢, 8.45€E-10
) 5.70E-10
S 3.98€E-10
SW 3.92E-10
wbw 4.12E-10
W 4.05E-10
WHW 4.48E-10
NW He31Ee10
NNW He006E=10

*Measured rélevant to the Off-Gas Stack
Perlod of Record; 9/1/76 - 8/31/78



APPENDIX - B

Monticello 10m Wind and AT Stability

42,7-10m
Joint Frequency Distributions (9/1/76 - 8/31/78)

B-1
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT
ZITE METEOROLOGY - FREOQUENCY DISTRIBUTION TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIDD OF RECORD 9/ 1/76 THROUGH 8/31/78
STABILITY CLASS A

ELEVATION 10 METER
WIND SPEED (MPH) AT 10 METER LEVEL,
[DIRECTION 1 TO 3 4 7O 7 '@ 7O 12 13 70 18 19 TO 24 ABOVE 24 TOTAL

N 4 18 63 30 7 o ¥
NNE 2 20 30 14 2 0 se
NE 1 13 21 26 a 2 65
ENE } 14 16 4 0 o 35
E o - 2 40 12 o 0 8o
ESE 3 33 50 5 6 0 97
SE 2 26 50 . 3s 12 3 128
s35g 8 %) 98 - Zz il [ 83 B
s 9 36 68 117 42 3 27s
SsK 5 63 94 58 20 4 244
sM 4 3s &4 3z 5 3 143
WSW ) 3 25 74 ' Zé [ 0 128
H 0 29 47 18 1 0 95
HNK 4 34 73 79 14 0 204
NUW 3 29 - s8 61 3 0 154
‘ NNH 5 z9 109 &7 18 e 58 -
T var 0 0 0 a 0 o 0
(A%
TOTAL HOURS TH1S CLASS 23570 -
HOURS OF CALM THIS CLASS » 5
PERCENT DF ALL DATA. THIS CLASS : } 14.27

wav.
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NORTHERN STATES POWER COMPANY ~ MONTICELLO NUCLEAR GENERATING PLANT
SITE METEOROLOGY - FREGUENCY DISTRIBUTION TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD DOF RECORD @/ 1/7& THROUGH 8/31/78
STABILITY CLASS B [—

ELEVATION 10 METER

WIND SPEED (MPH) AT 10 METER LEVEL
IRECTION. .. 1. .19 3 4 10 7 @& 7Q. 12 13 .7Q 18 19 TO 24 ABOVE 24 TOTAL

N 2 14 19 4 0 1 40
NNE 4 10 8 5 0 0 27
e NE. 9 é 3 z 0 0 11 N
ENE 1 11 7 2 ) [ 21
g 0 13 4 0 0 0 17
ESE 1 15 10 3 3 0 2
SE. - 0 9 9 9 0 0 27
SSE 2 12 9 9 [ 0 32
s c 13 2 7 1 0. 44
=su 1 22 19 4 0 0 44
W e Q. 11 10 3 0 0 4, .
WSW 1 2 11 3 [ 0 27
W 0 2 19 8 2 1 42
VNI 0 11 20 21 5 "1 58
o N 1 8 22 13 3 0 47
1 NN 1 8 40 3 4 1 eo
w VAR 0 0 0 0 0 0 0
TOTAL HOURS THIS CLASS 575
HOURS OF CALM THIS CLASS 0

PERCENT OF ALL DATA THIS CLASS : 3.49
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT
SITE METEOROLOGY - FREGUENCY DISTRIBUTION TABLES ’

HOURS AT.EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD 9/ 1/76 THROUGH 8/31/78
STABILITY GLASS C_.

ELEVATION 10 METER ” -
WIND SPEED (MPH) AT 10 METER LEVEL
4 70O 7 & TD 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL

N 9 12 16 8 o (] T
NNE 3 13 13 4 1 ] 34
_NE 2 10 11 5 o 0 30
ENE 1 19 4 2 o 0 3% - - R s e
E ) 8 10 2 (] o oy !
ESE 2 14 12 5 2 () 35
SE [ 2 16 9 0 0 37
SSE ) 10 21 8 [ ) 39
s 3 2 - 28 18 3 ° &7
SSW 3 16 12 3 2 1 37
~ SH_ .3 11 14 3 1 0 32
WSH 2 5 11 2 [ 0 =Y} o
W 4 22 19 5 1 0 51
W 4 23 3s 19 3 0 . 87
N4 3 17 18 3o 4 0 72
W NNW 2 22 40 27 5 1 97 )
L var ° ° 0 o, 0 0 0
TOTAL HOURS THIS CLASS - 720 R e
HOURS OF CALM THIS CLASS °
PERCENT OF ALL DATA THIS CLASS ' 4.37
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT
SITE METEOROLOGY — FREGUENCY DISTRIBUTION TABLES
HOURS AT EACH WIND SPEED AND DIRECTION - - T T
PERIOD OF RECORD @/ 1/76 THROUGH 8/31/78
STABILITY CLASS O ' ' -
ZLEVATION 10 METER o o T T o
: WIND SPEED (MPH) AT 10 METER LEVEL
|oIRECTION 1 TO 3 4 TO 7 8 TO 12 13 70 18 19 TO 24 ABOVE 24 TOTAL
N 9 107 . 13§ 39 1 0 291
NNE 2 132 ez 18 1 0 270
NE 37 129 116 50 3 0 338
ENE 43 153 &6 30 1 0 293 - - T
g 29 128 &84 fod 0 0 245
ESE 28 107 148 60 4 0 947
SE 16 103 153 36 2 0 310
SSE 13 97 103 35 z 0 50 .
S 19 84 96 33 1 0 233
sS4 16 73 70 I9 & 1 185
SH 19 58 52 10 4 0 143
WSHW 14 &9 &3 14 2 1 163 N N T
W 16 79 98 33 '3 5 234
WNK 13 112 262 159 25 z 573
) N 17 82 255 232 61 3 50
?’ NNW 19 104 547 346 49 1 3% - - -
n VAR 0 Q 0 0 0 0 0
TOTAL HOURS THIS CLASS 5198 - T ” -
HOURS OF CALM THIS CLASS 10
PEARCENT OF ALL DATA THIS CLASS 31.56&
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NORTHERN STATES POWER COMPANY — MONTICELLG NUCLEAR GENERATING PLANT
S1TE METEORGLOGY - FREGUENCY DISTRIBUTION TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECQRD ?/ 1/76 THROUGH 8/31/78
STABILITY CLASS. E : ' i N
ELEVATION 10 METER :

WIND SPEED -(MPH) AT 10 METER LEVEL

IRECTION 1.T0 3 4 70 7 8 10 12 13 10 18 12 TO 24 ABOVE 24 TOTAL .
N 20 98 57 6 () 0 181
NNE 43 8l 35 2 (i} i} 161
_.NE. .35 24 41 é 2 0 17 . -
ENE 50 122 29 10 [ 0 211 T
E 36 109 40 2 ] 0 187
ESE 26 117 44 6 )} 0 19S
. EE. . .. 19 111 136 18 2 0 286
EEH 20 95 116 33 1 0 265
s ‘22 a4 144 43 1 0 294
SsHW 22 72 99 zs 9 (i} 227
3™ B3 854 57 10 = 0 176
WKW 37 86 44 4 [ o 171 B o B o
W 30 156 123 2 4 0 3zs
WNKW 24 195 233 41 2 0 4985
ONW 20 133 247 84 [ (] 484
W NNKW ‘ 25 145 217 38 1 [ 42&
o VAR 0 (i} (i} 0 o, 0 0 &
TOTAL HOURS THIS CLASS 42469 - -
HOURS OF .CALM THIS CLASS 7
PERCENT OF ALL DATA THIS CLASS ' £5.92
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NORTHERN STATES POWER COMPANY - MONTICELLOD NUCLEAR GENERATING RLANT
SITE METEOROLOGY -~ FREOUENCY DISTRIBUTION TRELES )

HOURS AT EACH WIND SPEED AND DIRECTION

PER10D OF RECORD 97/ 1/76 THROUGH 8/31/78 ’ .
STASILITY CLASS F :
ELEVATION 10 METER

! : “IND SPEED (MPH) AT 10 METER LEVEL
IRECTION. 1 TO 3 4 10 7 8 T0 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL ~

N 30 62 3 0 0 [ 9s
NNE 37 54 0 (] ° 0 91
NE 29 29 0 0 0 0 58 )
ENE 2 28 0 0 Q 0 &a - T
E ol 59 5 ] ° 0 9
ESE’ 2 97 11 0 0 0 133
SE 22 e3 19 ] 0 [ 124
SSE Ié 122 iz 0 0 0 iso
s 24 93 31 3 o’ (] 151
ssid 27 &7 14 0 0 i} 108
sH 27 52 7 i} 0 0 86&
W3 52 &8 8 o 0 0 128
W 51 %1 14 o 0 ] 156
WNLE 2 68 9 "0 0 0 108
____NW 34 &7 2 0 0 ° 115
tfl NNH 30 119 29 [ 0 0 i78
4 VAR 0 0 0 0 0 0 0
TOTAL HOURS THI1S CLASS . 1847 B - -
HOURS OF CALM THIS CLASS I3

PERCENT OF ALL DATA THIS CLASS 11.21
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NCRTHERN STATES POWER COMPANY =~ MONTICELLC NUCLEAR GENERATING PLANT
SITE METEOROLOGY — FREOQUENCY DISTRIBUTION TABLES )

HOURS AT EACH WIND SPEED AND OIRECTION

PERIOD OF RECOROD
STABILTIY CLASS G

9/ 1/76 THROUGH 8s31/78

ELEVATION 10 METER

DIRECTION 1 TO 3 4 TO 7 8 TO 12 I3 TO I8 19 TO 24 ABOVE 24 TOTAL
N 45 31 0 0 0 ] 74
NNE 40 146 0 0 0 0 56

__NE 33 2 0 0 0 0 45
ENE 31 g 0 0 0 () 3¢
g 44 18 0 0 ] 0 &4
ESE 47 54 2 0 0 0 103
s 52 34 1 1 0 Q 88
SSE &7 111 3 & ) i 187
s &4 109 23 2 ] 0 198
ssu &1 és 10 2 0 0 138
su : 43 2 1 0 0 0 7é
WSW 77 37 o o 0 [ 114
n 53 31 0 : ] 0 0 84
WNU 37 13 2 0 0 o 52
NW 49 15 - 3 4 0 [ 71

0 NNHW ©7 48 2 [ 0 0 97 N

(go VAR . 0 o ° 0 () 0 0

TOTAL HOURS THIS CUASS 1512
HOURS OF CALM THIS CLASS : 27
PERCENT OF ALL DATA THIS CLASS 9.18
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NORTHERN STATES PDWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT

SITE METEOROLOGY ~ FREQUENCY DISTRIBUTION TAELES

HOURS AT EACH WIND SPEED AND DIRECTION

.PERIOD OF RECORD 9/ 1/76 THROQUGH - 8/31/78

Akl CLASSES COMBINED .
ELEVATION 10 METER '

WIND SPEED (MPH) AT 10 METER LEVEL

RIRECTION .1 .70 3 4 TO 7 8 TO 12 13 TO 18 1% TO 24 ABOVE 24 TOTAL
N 110 342 293 87 8 1 841
NNE 161 326 173 43 4 ] 707

o NE 137 ...2%23 122 .2 ? 2 ves ~ e
ENE 159 - 382 22 48 1 0 s82
E 143 SE-TY I 163 43 0 0 709
ESE 132 437 279 - 79 18 (] 942
SE .. 111 378 384 108 16 3 1000
SSE 126 493 360 213 14 ) 1206
s 144 431 411 2z ‘ 48 3 1262
SSK 135 378 318 111 37 I3 985

-1 o 119 283 =208 58 2 3 &80
HSH 186 302 211 49 2 1 751 - -
W 154 420 . 320 74 11 & 987
HNW 110 456 637 ‘319 - .49 3 1874

N 129 351 6158 424 71 3 - 1593

0 NNUW 130 . 4758 484 404 72 3 17¢8

! VAR ] 0 0 0 () o 0

TOTAL HOURS 17520
HOURS OF CALM 2
HOURS OF BAD DATA 1049
PERCENT ODATA RECOVERY %4.01

PERCENT ACCEPTABLE OBSERVATIONS IN EACH STABILITY CLASS

31.5¢

25.92

. 11.21

ommoom

1 10 3 MPH 2.5

4 10 7 MPH 5.5

8 TO 12 MPH 9.7

13 TO 18 MPH I4.7

w= """ 19 TO 24 MPH 20.6
+ ASOVE 24 NPH e - B -




APPENDIX - C

Monticello 100m Wind and ATI 00-10m Stability

Joint Frequency Distributions (9/1/76-8/31/78)
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NORTHERN STATES POWER COMPANY - MONT!_CELLO NUCLEAR GENERATING PLANT
SITE METEOROLOGY — FREGUENCY DISTRIBUTION TABLES

) HOURS AT EACH WIND SPEED AND DIRECTION -
PERIOD OF RECORD 9/ 1/7é THROUGH 8/31/78
STABILITY CLASS A —
ELEVATION 100 M - o T T
WIND SPEED (MPH) AT 1060 M LEVEL , _
DIRECTION _1_TO 3 4 TO 7 8 TO I2 13 TO 18 1% TO 24 ABOVE 4 TOTAL
N ° 1 2 10 1 0 14
" NNE 0 1 1 1 0 0 3
 NE 0 0 1 0 0 0 1
ENE [ 0 ) ) 1 ) 1
E 0 1 % 0 ° 0 5
ESE 0 ° 4 [ 0 [ 4 .
SE Q 0 4 8 0 & 18
SEE ° 1 5 &3 3& 15 9
5 0 1 3 fo¥: 35 12 79
ssu 0 1 10 37 53 39 140
-1 U 0 4 19 8 5 36
WS [ 0 3 16 10 1 307 T
W 0 0 o 7 2 ° 9
WNW 0 ° 2 .4 1 z 9
NL e [ 3 & & 3 18
Q NNH ) 0 1 14 z K 19. -
1. VAR ° ° ° o 0 0 0
(%) B
TOTAL HOURS THIS CLASS : ' 589 T o
HOURS OF CALM TH1S5 CLASS - . 4
PERCENT OF ALL-  DATA THIS CLASS 2.95
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES '
HOURS AT EAGH WIND GPEED AND DIRECTION T T - '“"
PERIOO OF RECORD 9/ 1/76 THROUGH 8/31/78
STABILITY CLASS B v _
ELEVATION 100 1 T T h T
_ WIND SPEED I"IPH) AT 100 M LEVEL _ .

DIRECTION 1 70 3 4 TO 7 8 71O 12 13 70 18 19 TO 24 ABOVE 24 TOTAL \
e T T T T LI LI s et meme o= m—wmmm=s mosssess mmmmee \

N 0 3. i3 18 3 0 37

NNE 0 & 3 9 2 2 oz
____NE 0 1 7 ' 0 0 14

"ENE o 2 3 "7 3 6 14 i - T

E 0 2 18 1 0 ) 18

ESE Q s 17 -3 e 2 27

SE 1 7 15 9 2 2 36

SSE I 9 28 12 8 B &0

S 0 8 2 18 3 [ 49

ssu 0 8 28 17 5 2 60

s 0 7 18 8 5 1 39

"ET ) 7 8 14 3 | 5o B . T

W 0 4 8 18 s o 3s

WNW () 4 12 17 7 & 46

NN 1 s 14 23 12 5 &0
1} NNK [ 1 8 =5 11 z &7 - I
! VAR 0 0 o 0 0 0 0
TOFAL HOURS THIS CULASS : - §02 T -
HOURS OF CALM THIS CLASS : 6
PERCENT OF ALL DATA THIS CLASS 3.64

+

L4 N ~
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™ NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT

SITE METEOROLOGY - FREGUENCY DISTRIBUTION TAEBLES

""HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD 9/ 1/7& THROUGH 8,31/78
ETABILITY CLASS G - o - . o
ELEVATION 100 M
WIND SPEED (MPH) AT 100 M LEVEL
AQJBQQTIQN 1370 3 4 Y0 7 8 TO 12 13 T0 18 19 TO 24 ABOVE 24 TOTAL
N 3 9 26 eg 13 e ’a
NNE 2 12 14 14 8 2 s2
... NE. 1 ? 9 8 oy 1 27 . B .
ENE 0 s 12 é 1 0 o4 -
E 0 13 19 1 2 [ 35
ESE 0 13 2 11 1 } 51
SE . 2 17 2 8 4 '] 43
SSE 0 2 38 19 10 2 95" T
E3 . [ 15 23 13 7 4 42
sSK .0 28 33 23 11 2 97
- . ..@ 2 24 17 & 0 65
WSHW 3 17 27 14 3 1 65 R
W 3 10 2 14 8 3 58
UNW 3 10 16 g 18 9 63
NW 2 8 22 3s be 10 106
NN 2. 3 146 &2 19 8 90 )
g) VAR 0 0 0 0 ° 0 [
o>
TOTAL HOURS THIS CLASS 1061 . B B T
HOURS OF CALM THIS CLASS 10
6.29

PERCENT OF ALL DATA TH1S CLASS
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NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT

SITE METEOROLOGY ~ FREGUENCY DISTRIBUTION TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORO 9/ 1/76 THROUGH 8/31/78
STABILITY CLASS D :

ELEVATION 100 M

WIND SPEED (MPH) AT 100 M ' LEVEL
|IDIRECTION 1 TO 3 4 JO 7 8 7O 12 .13 T0O 16 19 TO_ 24 ABOVE 24 TOTAL _
N ' 11 sl 95 181 130 8z 550
NNE 11 41 : 106 120 50 - 340
CNE 15 53 105 93 £s 8 L B o
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 13 57 108 152 68 23. 421
SSE e 63 119 148 71 17 <27
8 16 61 95 122 61 3 363
ssu 14 61 85 120 b 34 360
SW_ 14 54 80 74 32 11 268
HSH ‘ 13 52 &9 %4 21 I 210
W : 8 45 89 59 29 17 za47
W 14 51 141 165 v 62 510
NW 4 50 170 366 312 143 1048
Q NaH 12 sz 176 ERE 350 a2z 1131 B :
i VAR 0 0 0 o - 0 ° ()
(¢} ]
TOTAL HOURS THIS CLASS o 7264 o T - T
HOURS OF CALM THIS CLASS 129
PERCENT OF ALL DATA THIS CLASS 43.87
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NORTHERN STATES PONER COMPANY - MONTJCELLO NUCLEAR GENERATING PLANT

SITE METE

OROLOGY — FREOUENCY DISTRIBUTION TABLES

HOURS AT EACH WIND EFEED AND DIRECTION T o T
PER1IOD OF RECORD 9/ 1/76 THROUGH 8/31/78
STABILITY CLASS E i 3 o
ELEVATION 100 M B T
WIND SPEED (MPH)} AT 100 N LEVEL
DIRECTION 1 TGO 3 ~ & TO 7 &8 TO 12 13 TO 18 1% 7O 24 ABOVE 24 TOTAL
N 4 17 59 99 8z 11 27z
NNE 7 18 av 68 3z 3 1465
__NE. & 16 47 58 < z 147
ENE 4 33 &8 %3 27 9 234 - T
g 4 27 &4 75 18 2 187
ESE 5 2o 4é 74 3z 11 193
L SE 10 23 &3 97 58 '3 254
ESE 5 22 58 94 105 16 300 T
s 5 13 57 140 97 20 33z
SSW 2 25 49 118 125 z2 338
sul rd 24 &7 1028 84 18 302
T WSW E) 19 2 73 3z 8 182 - T
W 5 20 47 585 35 2 164
WNKW 4 18 &3 I36 93 13 327
NW 6 15 71 172 141 12 417
Q NNW 3 27 8é 244 198 17 s7s T - -
] VAR 0 0 e 0 ° 0 0
o))
TOTAL HOURS THIS CLASS : %533 e e S
HOURS OF CALM THIS CLASS _ 44
PERCENT OF ALL DATA THIS CLASS 26.77
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'

NORTHERN STATES POWER COMPANY - MONTICELLO NUCLEAR GENERATING PLANT

SITE METEO

ROLOGY - FREGUENCY DISTRKBUT;ON TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD 9/ 1/76 THROUGH 8/381/78
SIASILITY CLASS.E R . - e e o - —_—
ELEVATION 100 M
. WIND SPEED (MPH) AT 100 M LEVEL
PIRECTION..1_10_3 4 10 7 8 70 12 13 Y0 18 19 TO 24 ABOVE 24 TOTAL L .
N 3 12 28 45 c8 0- 116
NNE 2 4 15 39 16 1 77
... NE e 4 23 49 17 1 101 i
ENE 1 7 19 40 & 3 76
= 4 10 26 15 3 0 58
ESE 8 16 28 31 14 fod 99
...... SB e 2 rd 2 4é 19 5 107
SSE 2 8 28 2 40 1 138
s 1 12 30 60 36 1 140
SSW 1 11 28 s8 57 4 159
-1 3 14 19 7S 33 2 146
WS S é 22 oy} 2 0 90 - -
W 1 14 22 27 16 0 8o
VINK 4 10 s %9 27 1 135
NW. 4 12 37 87 2 0 169
Q NNW 4 14 38 51 21 1 129 - T
\ VAR 0 0 0 0 0 0 0
~

TOTAL HOURS THIS CLASS
HOURS OF CALM THIS CLASS
PERCENT OF ALL DATA THIS CLASS

18246

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 - 3
PERIOD OF RECORD 9/ 1/7&6 THROUGH 8/31/78
STABILTIY CLAES G~ :
ELEVATION 100 M
WIND SPEED (MPH) AT 100 M LEVEL
DIRECTION_ 1 70 3 4 TO 7 8 TO i2 13 TO 18 19 TO 24 ABOVE 24 TOTAL
N 3 8 16 9 0 o 39 !
NNE 3 12 15 8 1 0 39
. NE_ 4 6 11 16 4 0 41
ENE & I 15 11 3 1 47 - T ) T
E 8 7 11 11 1 0 38
ESE 1 12 9 16 2 0 40
SE S 9 10 s 9 1 39
SSE 6 é 2 8 11 1 44
s 2 I 13 30 12 1 64
ssuK 1 14 2 55 21 0 117
sW 1 9 2 Py 25 3 85
HSW 8 16 29 16 14 [ 60 N
] 3 14 8 16 18 2 &1
HNW 5 15 2 2 9 0 73
N 2 4 14 17 1 0 41
NNW 8 13 21 7 5 0 5% T ‘
(l) VAR 0 0 0 0 0 0 0
L
TOTAL HOURS THIS CLASS - 204 T o
HOURS OF CALM THIS CLASS 2
PERCENT OF ALL  DATA THIS CLASS 5.46
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NORTHERN STATES PCHWER COMPANY - MONTICELLO NUGCLEAR GENERATING PLANT
SITE METEOROLOGY -~ FREQUENCY DISTRIBUTION TABLES

10D OF RECORD

?

HOURS AT EACH WIND SPEED AND DfﬂECTION

/ 1/776 THROUGH 8/31/78

PER
ALL CLASSES COMSIMED
ELE

WIND SPEED (MPH) AT 100 M LEVEL
DIRECTION 1 TO 3 4 TO 7?7 8 TO 12 13 TO 18 19 TO 24 ABOVE 24 TOTAL
N 2 101 239 387 o577 95 1106
NRNE 2s 94 191 £5¢ 109 20’ 698
O NE_ 28 ?0 203 230 68 11 630
ENE. 2 99 248 240 99 25 736 T
E 34 121 242 1465 ‘59 8 629
ESE 31 121 230 ) 220 101 47 750
SE 33 ‘120 240 325 160 40 918
ssE 23 138 z8s 385 £81 54 1163
s o4 113 244 411 251 46 1089
SSH 18 148 259 425 318 103 1271 s
o sW e 128 233 321 191 %0 938
WSW 29 117 200 zZ0s 116 22 $89
W 20 107 194 196 113 24 &54
WNK 30 108 o301 419 232 93 1183
NW 22 97 331 709 527 173 1859
Q Nad 29 110 3464 695 608 257 20485
i VAR 0 0 o 0 0 0 0
(D : .
DATA RECOVERY SUMMARY FOR PERIOD i
TOTAL HOURS 17520
HOURS OF CALM 201
HOURS OF BAD DATA 261
PERCENT DATA RECOVERY 94 .51

CLASS A 2798
CLASS & 3.64
CLASS C© 6.29
CLASS D 43.87
CLASS E 2ETTT
CLASS F 11.03
CLASS G 5.46

"] AVERAGE WIND SPEED FOR EACH WIND CATEGORY

1 70 3 MPH 2.5
& TO 7 HPH =
8 TO 12 WMPH 10.1
13 TO 18 MPH 15.4
19 T0 24 MNPH 20.9
ABOVE 24 MPH B 2871 — ~




