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BRUNSWICK STEAM ELECTRIC PLANT

Semiannual Environmental and Effluent Release Report
.

July 1, 1979 to December 31, 1979

.

Attachments

1. Effluent, Waste Dispesal
2. Meteorological Data
3. Technical Specifications Changes
4. Ocean Outfall Thermal Monitoring
5. Maintenance Dredging in Intake Canal
6. Milk Useage Survey (Sample Station 35)
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ATTACHMENT 1

EFFLUENT, WASTE DISPOSAL, AND POTENTIAL DOSES SEMIANNUAL REPORT

July - December 31, 1979

Brunswick Steam Electric Plant

.

e

e

e

%

e

0

* O



1979
'

Supplemental Information

Facility Brunswick Steam Electric Plant License Carolina Power & Light Co.

1. Regulatory Limits
,

a. Fission 6 activation gases
.

I f 8 [1.5 Q + 575 Q ] 1 1 quarterly reporting average
y

I E y [45 Q + 400 Q ] 1 1 quarterly reporting average3

I E 8 [2.8 Qs + 1160 Qy.] 1 1 12 consecutive month average

I E y[90 Q + 800 g,] 1 1 12 consecutive month average3

b. I-13L and Particulates with half-lives >S days

6 7
[3.26 x 10 ) Q +-[3.74 x 10 ) (, 1 1 quarterly reporting average

6
[6.56 x 10 ] Q + [7.46 x 10 ) Qy 1 1 12 consecutive month average

c. Liquid effluents

20 Curies per calender quarter
40 Curic.s per 12 consecutive months

2. Maximum Instantaneous Release Rates (10CTR20)

a. Fission & activation Gases
,

.

[4.0 I + 0.23 YS] + Q [35Ey + 92 E8] 1 1IQ T3 y

b. 1-131 and Particulates with half-lives greater than eight days.

4 6[3.7 x 10 ] Q + [5.8 x 10 ) q 3 y

c. Liquid Effluents

Values specified in 10CFR Part 20, Appendix B, Table II, Column 2 for

unrestricted areas

3 .' Average Energy Stack

Ey " .476 MeV E8 " .286 MeV

Average Energy Ground

Ey - .185 MeV; E8 = .261 MeV

.
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4. Measurements: and Approximations of Total Radioactivity
.

*a. Fission and activation gases
Analysis for specific radionuclides in representative grab samples by

. ga:=a, spectroscopy.
.

_

b. Iodines
.

Analysis for specific radionuclides collected on charcoal cartridges
by gnern spectroscopy.

,

c. Particulates

Analysis for specific radionuclides collected on filter papers by gn=ma
cpectroscopy.

d. Liquid effluents

Analysis for specific radionuclides by individual releases by gat =a
spectroscopy.

Relative variance for each measurement used in calculating activity values
were combined using the additive property of variance. The square root of
the combinec variance was extracted to obtain an estimate of the standard
deviation of the multistep process. The standard deviation was used to
evaluate the error in the calculated activities at the 95% confidence level.

5. Eatch Releanes

a. Liquid

1. Number of batch releases: 211-
' .

2. Total time period for batch releases: 47903 minutes

3. Maximen time period f or a batch release: 4290 minutes

4. Average time period for. batch release: 227 minutes

5. Min mum time period for a batch release: 1 minute-

6. Avesage stream flow during periods of release of effluent intc a
flouing stream: not applicable.

b. Caseous

1. Number of batch releases: none

2. Total time period for a batch release: not applicable

3. Maximu= time period for a batch release: not appli.:able-

4.' Average time period for a batch release: not applicable

5. Minimum time period for a batch release: not applicable

.

2

.



_

.

*
. .

,

6. Abnors.a1 Release
-.

s. Liquid
_

-
.1. Number of releases: None

.
*

. 2. Totel activity released: None
*

b. Caseous
'

. _
,

1. Number of' releases: None
e

2._ Total activity released: None

__.
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TABLE 1A-

EFFLUFliT.ANDWASTEDISPOSALSbIAm;UALPIPORT YEAR 1979*

.

CASEOUS EFFLUENTS-SLT'ATION OF ALL RELEASES
-

a .

Est.-

Unit rota

I 6 II Quarter TT1 OuarterTV Erro

.

A. Fission & activation rases

1. Total release Ci 5.28E+4 1.56E+4 5 .1

2. Average release rate for eeriod uCi/ see 6.69E+1 4.52F+1

3. Percent of Technical Soecification limit % 1.06E+1 1.24E+1

B. Todines -

'

1. Total iodine-131 Ci 3.56E-1 3.26E-1 5.1

2. Averare release ratI for eeriod uCi/ see 4.52E-2 4.14E-2

3. Percent of Technical Soecification limit % 1.13E+1 7.39E+0

.

c. Particulates

1. Particulates with half-lives of 8 days Ci 3.92E-2 1.30E-1 9.8

2. Averane release rate for period uCi/see 4.97E-3 1.65E-2

3. Percent of Technical 5:ecifiestion limit ; 1.28E+1 5.55E+1

4. Gross alpha radioactivity C1 1.09E-7 4.61E-7

D. Tritium

1. Total release ci 1.15E-1 2.0SE+1 5.8

2. Averace release rate for eeriod uCi/ see 1.46 E-2 2.64E+0
.

_,j5.14E-4 9.32E-2*3. Percent of Technical Specification limit -

r

* Based on 10 CFR 20 App. B li=it of 4E-05uCi/ml for H3 subsersion in an unrestricted are

* .i .
,

.

8

%

4

.

.



- .

_

TABLE 1Bgx- r

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT YEAR 1979*

\ .

GASEQUS EFFLUEhTS-ELEVATED RELEASEg
%

_

.

Continuous Mode Batch Mode

Nuclides Released Unit Ouarter III Quarter IV Ouarter Guartc

1. Fission cases ~

krvoton-85 Ci <"DA <MDA
krvn ttan-8 5n C1 1.65F+3 1.87E+3
krvoton-67 Ci 3.12E+3 3.84E+3
krypton-88 C1 2.76E43 3.47Ft3
xenon-133 i Ci 7.43E+3 7.91E+3
xenon-135 Ci 8.45E+3 9.12E+3
xenon-135m Ci 2.11E+4 1.79E+3
xenon-138 C1 2.h6E+3 2.ObE+3
arcon-41 i Ci 3.61E+) '.57E+2
xenon-133n C1 2.16E+2 2.46E+2

_ Q Ci '
'

_ unidentified i C1 2.46E+3 1.57E+3
_ Total for Peried i Ci a 5.05E+4 3.22E+4

2. Iodines
fodine-131 1 Ci i 1.54E-1 1 8.83E-2 I

iodine-132 Ci i 1.12F-2 6.53E-3
iodine-133 Ci i 1.28E-1 1.62E-1
iodine-135 Ci i 2.53E-2 3.79E-2 i
Total for Period I Ci 3.24L-1 2.95E-1 ) t

3. Particulates
stro nt ium-8 9 Ci | 3.57E-3 -

' strontium-90 Ci 4.52E-6 -

cesium-134 Ci 4.33E-5 6.71E-4
cesium-137 Ci 1.9dE-4 4.18E-5
ba rium-la nt ha nua-140 C1 3.5bE-3 1.95E-3
cobalt-58 Ci 5. l o E-O <.'O A
cobalt-60 Ci 3.40F-4 1. 51 F-4
chromium-;l Ci 5.35F-4 3.39F-4
zirconiu=-niobium-95 Ci <MDA (MDA<

rine-(5 C1 2.61E-5 2.55F-6
-

zine-6sm Ci < vm 3.64E-5
iron-59 C1 2 .16 F-5 8.70E-6
cancanese-54 C1 4.24E-4 1. 5 6 E-4
fodine-131 Ci 7.55E-4 1.20E-4

_ cerium-139 Ci 1.54E-6 6.03E-4
cerium-144 C1 2 . 31 E- > otnA
vetrium-88 Ci <!DA <MDA
cadmion-109 Ci <* in A 7.54E-5
rhodium-lD9 Ci <mu 1.97E-5
s11ver-110.. Ci 5.40E-b 1.SOE-o
unidentified C1 4.47E-4 1.96E-4

. Total- for feried Ci 9.98E-3 4.38E-3.

,
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TABLE iC
-

.

x3 .

b LTFLUENT AND WASTE DISPOSAL SDilANNUAL REPORT YEAR 19'9.

gv em

'
~

CASEOUS EFFLUENTS-CROUND LEVEL RELEASESo 3 .5 -

( -

% Continuous Mode Batch Mode ~

Nuclides Released Unit Quarter III Quarter IV Ouarter Ouart

-
.

1. Fission enses
krypton-85 Ci <!'D A 5"3 A
krypton-55m Ci <MDA 'MDA
krvaten-87 Ci <MDA '?DA
krveton-88 i Ci %D/. 9WA
xcnon-133 Ci 5.52E+' 1. 07 ' +3 i
xenen-135 Ci 1.63E+3 2. l ' .E+3 4

xenen-135e C1 3.54E+0 HMlA i
xenon-138 Ci eld /s l< ' .D A i
arren-41 Ci <MDA l' .'1uA |

_
xenen-133= Ci 2.67E+1 p . 62 El i

i Ci | |

unidentified C1 1.13F+2 1.65F+2 i

Total for Period . Ci 1 2.32E+1 3.3Pr+3 t i

2. L '4nes
iodins 131 I ci 9.92E-> li.92E-3 |

iodine-1?2 I C1 2.740-5 l<MDA }

iodine-Is3 C1 3.75E-3 7.24F-3 |

f od in e-13 5 Ci I 7.99E-4 2.13E-4 i

Total for Period i Ci | 1.45E-2 1 1.54E-2 1

4

3. Part' cula te s
s rro nt ite-8 9 Ci 1.33E-5 -

strontium-90 C1 4.70E-6 -

c e s itts-134 C1 3.90E-4 a.90E-4 g
'

cesiic-137 i Ci 6.93E-4 7.05F-4 }

ba rium-lant ha nte-14 0 l Ci <MDA 4.82E-6
cobalt-58 i Ci 5.94E-4 1.15E-3
co bal t-60 Ci 1.75F-3 3.5ME-3
c hrecite-51 Ci 1.74E-2 4.45F-2
zirconiu -niobium-95 Ci <: DA CDA
zine-65 Ci 1.63E-5 3. 2 9 E- 5 i
fron-59 Ci 6.55E-4 1. 2b E- 3 i

=anrancsc-54 C1 2 . 60 E- 3 5.88E-2 |

iodine-131 1 Ci 1.91E-3 2.90E-3 ;

cerita-139 i ci CDA 2.54E-5 |

ceriun-144 Ci CDA CDA'

vttrium-88 C1 (MDA <MDA
c e site-13 6 Ci <}iDA 4DA
tin-ll7m C1 CIDA CLHA

antinonv-122 C1 1.3?E-6 4WA.

co h11t-5 7 Ci <MDA C 10A

cadmium-104 Ci 1.25E-4 1. i n.-*

strontium-85 C1 <h .ssr-7

tin-ll3 Ci <MDA .21E-7
.

.
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TABLE IC (Cont'd),

EFFLUEiT AND WASTE DISPOSAL SDilA!.7iUAL REPORT YEAR'l#79
.

CASEQUS EFFLUCiTS-CROUND LEVEL RELEASES
_

*
o

Continuous Mode Batch Mode
|

Nuclides Released Unit Ouart e r III Ot.a rt e r IV Ouarter Ouarter

-
.

.

3. Particulates
tin-ll3W Ci <MDA 7.921.-6
silver-110m Ci (MDA 5 . 81 F- 5
mercurv-203 Ci <.'".J A 2.63E-6

unid en tif i ec 6.39E-4 2.76E-3 1

Total for Period 2.68E-2 1.17E-1 i

f
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TASEE 2A

EFFLUEh'I AND WASTE DISPOSAL SDilANNUAL REPORT YEAR 1979
.

LIQUID EFFLUENTS-SL"S!ATION OF ALL RELEASES
_

g _ e

* -

Unit Quarter Quarter Est. Total
*

1 & II 3 4 Error, %

A. Fission activation products -

*1. Total release (not including
tritium, cases, aloha) Ci 2.45F+0 2.46T-1 11. ~4 0?

2. Average diluted concentration
durine oeriod uCi/c1 9.22E-8 3.36F-9

3. Percent of acolicable limit % 1.23F+1 1. 2 3 E40
I

B. Tritium

1. Total release Ci 1.18E+1 6.57E+0 9.23%

2. Average diluted concentration
durine peried uCi/r2 1.61E-7 2.47E-7

3. Percent of anolicable limir ; 5. 37 E-3 8. 2 3 E-3

C. Disr-olved and entrained esne.s
_

1. Total release Ci 3.0SE-2 3.18E-1 6.12%
.

2. Average diluted contentration
durine period uCi/c1 4.20E-10 1.19E-8

3. Percent of acclicable limit % 1.40E-2 4.00E-1

.

D. Crors alnha radioactivity

Total release Ci 1.35E-5 4.67E-4 74.37%

.

C. Volu=e of vaste released (prior to
dilution I lienrs 7.35E+6 4.32E+6 5.66%

- -

F. Volume of. dilution water used'

durine oeriod liter, 7.32E+10 2.66E+10 11.00%

* Includes Estimated Total Error -

'

gq s \ \

.
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e NOTE ON ESTD1ATED TOTA 1. ERROR

IN GROSS ALPil/s RADI0 ACTIVITY (FROM TABLE 2A)

It is difficult to obtain a counting error for gross alpha due to
the extremely small amount of alpha activity present in the liquid effluent
samples. The counting error combined with sampling crror resulted in an
estimated total error of 74.4%. Assuming the worst possible case by taking
the total curies released for both auarters, adding 74.4% of this to the total,
and converting to UCi/ml, an undiluted concentration of 7.18E-8 pCi/ml is
obtained. This value is below the Environmental Technical Specification
monthly liquid composite minimum detectable concentration f or gross alp}:a
of 1.0E-7 pCi/ml. .

.

.
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TABLE 2B *
. .

EFFLUEhT AND WASTE DISPOSAL SD!IANNUAL REPORT YEAR 1974
.

LIQUID EFM.UDTIS
_

e Esteh Mode Continuous Mode

Nuclides Released Unit Ouarter III Ouarter IV Ouarter Ouartc

todine-133 C1 1.56E-2 4.08E-4
iodine-132 Ci 4JA n.3Oh-7
ant ino nv-122 Ci 1.232t-2 1. 0 5 E- 3
ant traorb- 124 Ci OldA CIDA
cobalt-57 C1 CDA CIDA |

.

cesium-136 Ci 1.66E-4 1. 61 E- 5 i i

cesium-136 Ci CDA CDA<

c er itz- 14/. -Ci <!1D A <MDA
yttrium-91m Ci <!D A 4*DA
t ellur ite- 12 W Ci 4DA CIDA
strontium-65 i C1 2. 3 2 F- 5 CDA

niobium-970 Ci <!!DA 41DA
zirconit -97 Ci CDA CDA
tin-ll3 Ci 4WA CDA
tin-ll7: Ci <!DA 1.OoE-*
indiu -Il3: Ci i CDA 4DA

.

' ba rite-139 Ci 2.96E-6 4U'A I

cerium-130 Ci 5.55E-7 <!D A
strentfun-91 C1 41DA < !!DA
t ec hnit ite- 101 C1 CDA 4DA.

t e11eri'm- 13 2 t C1 CIDA CDA
tunesten-167 f Ci 41DA <!!DA
continued on Table 2B-1 1

Dissolved and Entrained Cases

xenon-133m Ci CDA 1. 81 r 't
_ y nrn-1 W , _ __ Ci 1.16E-4 6.74E-3
krynton-S5 Ci 5. 7 E- 3 CDA
krypton-65c' Ci 4tDA 3. 7 7 F- 5
arron-41 Ci 4 . 91 F- 5 7.99E-5

xenon-131rL Ci CDA 9.70E-4
xenon-133_ , ci 2.28E-> 2.4 81'-1
xenon-135 _ C1 2.06E-3 6.0SE-2
Total f or l'eriod C1 3. 0S F- 3 3.1 61 -1

-.

0
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TABLE 2E--I'

.

DTLUD;T AND WASTE DISPOSAL SDlIAm;UAL REFOP.T YEAR 1979
'

.

*
LIQUID DTLUD;TS

__

*

e

_ Batch Mode Continuous Mode

|
Nuclides Released Unit Ouarter III Ouarter IV Quarter ouart er

strontiur-89 Ci
s tront ite-90 C1
cesium-134 Ci 1.06F-1 9.42F-3
c e sita- 13 7 Ci 1.87F-1 1.60F 2

iodine-131 i C1 2.06E-1 3. 08 E- 3

co bal t-58 i C1 2 . 60 E- 2 4.17E-3 1'

cobalt-60 l Ci 1.15E-1 2.td E-2
~

iron-59 C1 '.llE-3 c . t> 41 - 3

zine-65 Ci 1.91t-3 4.90E-4

mancanese-34 Ci 1.2SE-1 1.99E-2
chromium-51 i C1 2.06E-1 4.16E-2

zircenitr-niebiu -9; 1 C1 3. 4 6 E-.4 <tu)A .

colvbd enur-99 i C1 4.95E-3 <.".W.

t echnet ita G" C1 1.01F-2 3.36E-4
barita-la nt ha n'n- I L O C~i e:DA < !'DA
c erita-141 Ci ~I<MDA (MDA l

.

. fluorine-18 i Ci | 7. 7 3F-2 9.26E-3 i *

sodium-24 I Ci i1.15E-0 8.26E-2 I

caneanese-56 I Ci < tu)A 3.2bE-5
coeper-64 i C1 1.64F-1 1.QAF-?
arsenic-76 i Ci Q.04F-1 3.51F-4
nio bita-97 Ci <MDA 3.16F-5
strontium-85 Ci 2.32F-5 <tDA -

neptuniun-239 i Ci <MDA emA
stron 1un-92 i Ci 2.52r-7 4'DA
silv er-110m 1 Ci <!:DA <MDA

nickel-65 6 ci <MDA CIDA T
.

unid ent if ied C1 3.33F-2 5.64E-3
Total f or neriod (above) C1 | 2.45mo 2.4M-1

.

% o

e

%

*
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MINIMLS! DETECTAELE ACTIVITIES (pCi/ml)

1. Liquid Releasen 3. Particulates and Todines

i
Mn-56 1.77E-8 Co-57 3.06E-14

Sr-85 2.32E-8 Co-58 1.94E-14

Sr-92 1.65E-8 Zn-69m 4.31E-14

Zr-95 2.62E-8 Hg-203 2.95E-14

Nb-95 1 /9E-8 I-132 1.59E-12

Nb-97 1.65E-8 Sr-85 2.66E-14

Mo-99 1.55E-7 Zr-95 4.28E-14

Sn-117n 2.07E-8 Nb-95 3.13E-14

I-132 1.56E-8 Ag-110m 2.99E-14

Ba-139 5.47E-8 Sn-113 2.32E-14

Cc-130 1.96E-8 Sb-122 3.97E-14

Cs-137 2.43E-14

2. Noble cases Ba-140 1.13E-13

Ar-41 1.02E-7 1.a-14 0 4.79E-14

Kr-85 1.98E-5 Ce-139 3.37E-14.

Xc-131m 3.31E-6 Ce-144 2.35E-13

Xe-133m 6.49E-7

Xe-135m 6.45E-7

Xe-138 1.92E-6

.

-4 .
,
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (YEAR) JULY - DEC. 1979
~

SOLID WASTE AND 1.2ADIATED FUEL S!!IPMENTS
L..

A. Solid Waste Shipped Offsite for Burial or Disposal (Not irradiated fuel)

'

1. Type of Waste Unit 6-month Est. Total
period Error, %

'

a. Spent resins, filter sludges, evaporated a R.75E02
bottoms, etc. Ci 2.71E03 1.50E01

3 3.28E02b. Dry compressible waste, contaminated m

equip., etc. Ci L.81E01 2.00E01
c. Irradiated components, control mJ a.00E00

rods, etc. Ci 3.00E00 0.00E00
m3 ).00E00

____d. Other (describei Ci 0.00E00 0.00E00

2. Estimate of major nuclide composition (by type of vaste)

A+B Cr-51 % 5.01Fn1
Mn-54 % 2.03r]!

Cr-60 % 1.55E01
CD-58 % 4.71E00
Fe-59 % 3.74E00
Cs-137 % 1.96E00
Cs-134 % 1.42E00
1-131 % 1.09E00
Zn-65 % 9.41E-01
Sb-122 % 2.87 E-01
Nb-95 % 1.05E-02 I

Zr-95 % 2.50E-03
%

C None % l,

% 4

%

*/ $
-

%

%

%

D None
3. Solid waste Disposition

Number of Shipments Mode of Transnortation Destination

103 Sole Use Vehicle Chem-Nuclear Systems, Inc.
Barnwell, S. C.

.

B. Irradiated Fuel Shipments (Disposition)

Number of Shipments Mode of Transportation Destination

0 N/A N/A
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Y'[W s SHORELIllE 1EDIl1ENT D05E AT CANALi !!REN '6 (10I . -

'Shh;>
zw

CHILD TEEN ADULT

q';s Me +U"; ' HHOLE 8016 7.72E-07 ?.69E-06 6.61E-077 El:I H 9.04E-07 4.;3E-06 7.75E-07
N'jp

6 11001D EFFLUENT DATA ULED Ill 5HORELIt1E DOSE CALCULATIOll5

r

D05E DUE TO EATI!1G FISH CAUGHT IH 1.I5 CHARGE CANAL, M RE11 'C 110 -

CHILD TEEli ADUL1
I:0HE 1.62E-05 1.31E-05 1. .''5 E-0 5
LIVEP 2.?3E-05 2.72E-05 2.6CE-05
11HOL E DOD', 6.06E-06 1.00E-05 1.6BE-05
THYROID 4.49E-05 4.35E-05 4.65E-O';
II D H E'i 7.OBE-06 :.82E-06 8.70E-0C
LUNG 2.56E-0C 1.00E-06 2.54E-06
G'-LLI S.61E-Oi 2.36E-05 3.:3E-05

LIOUID EFFLUENT LATA USED IN FISH DOSE CALULAT10tl5

DOSE DUE TO EATIaC GREEN LEAR VEG5. FPori HOR 5T GAPDEll. Mr.EH 6 N0i

CHILD TEEli ADULT
DONE 8.96E-04 5.10E-04 5. 71 E- 04
LIVER 9.TSE-04 7.79E-04 9.24E-04
(JHOLE PODY 4.76E-04 4.44E-04 6.92E-04
THYR 0lli - 9.45E-02 6.??E-02 7.91E-01
1:IDNEY 7. 5 3E-04 6. 39E- 04 7.59E-04
LUHG 2.0?E-04 1.77C-04 2.40E-04* G1-LLI 3.43E-04 5.06E-04 :.15E-04

D05Ei CALCULATED FROM GASEQUE EFFLUEt|T DATA

liO5E DUE TO E ATING PRODUC E FROM HOPST GARDElb ISEN/6 f105

CHILD TEEN ADULT
BONE 5.05E-03 :.53E-0: 2.18E-05
LIVER 1.01E-02 6.12E-03 4.04E-05
llHOLE 00DY 4.56E-03 3.60E-03 ?.32E-03
THYROID 1.10E-02 5.36E-0: 4.15E-03
1:IDHEY 4.67E-05 2.9?E-03 2.09E-03
LUNG 3.00E-03 1. 9-'E-0 5 1.45E-03
GI-LLI 4.20E-05 4.40E-0? 3.0SE-03

DO5ES CALCULATED FROM GA5EOU5 EFFLUENT DATA

DO5ES CALCULATED FOR MA::IfiUN E:: POSED INDIVIDUAL
~g .

.._:...,b...-...._..
. - _ .

. . . . . . . . _ _ _ _ . _ _ . . .

\

I

% *

%

.

.



.

*

W:1 DO5E DUE TO DRIllCING |11Ll3 HF.E!! '6 H 0 5Nw ,

^J
' INF AllT ChlLD TEEN ADULTrh N COME 9.00E-03 4.31E-03 1.78E-02 9.30E-04$ LIVER 1.06E-02 4.34E-03 2.49E-02 1.40E-03O f k@ > HHOLE D0DY 4.66E-02 :.46E-02 1. ::4E-0 2 8.03E-04

(R?)b' THYPOIL 3.49E+00 1.43E+00 7.2EE-01 4.59E-01
'Q~I UIDI EY 1.24E-02 7.12E-03 4.29E-03 2.40E-0:

(c' Q' b
LUNG 0.00E+00 0.00E400 0.00E400 0.00E+00GI-LLI 3.79E-04 3.06E-04 4.92E-04 3.70E-04-s s

d%w'
TOTAL DO5E DUE TO DRIHKING !1 ILK, HREll.' 6 N05

INFANT CHILD TEEN ADULT
DONE 3.12E-02 1.32E-02 7.62E-03 4.26E-03
LIVER 4.29E-02 ..16E-0 1.29E-02 7.56E-02
MHOLE UODY 1. 02E- 02 7.15E-02 6.18E-0? 5.50E-0:
THYFOID 3.51E+n0 1.45F400 7.32E-01 4.63E-01
EIDHEY 2. 30E- 2 1.39E-02 0.51E-02 5.05E-UI
LUNG 5.76E-09 .52E-0: 2.c8E-0: 1. 4 3 E - u .'-GI-LLI 3. 30E-02 c . 2:4E-0- 2.63E-02 2.09E-0;

DO5ES EVHLUATED FOR 3TEVEH3' FARH i. HK-3 5 )

I-131 IMHnLATION DO5E AT HORST FOINT AH SITE BOUMLARY. M R E H n_ M3:

ItFANT CHILD TEEN ADULT
BONE 8.77E-05 1.11E-04 :.19E-05 5 :' 3 E - O'.iLIVER 1.03E-04 1.11E-04 1.14E-04 : 27E-OL
HJ01. E DODY 4.53E-05 6.51E-05 6.10E-05 J.74E-05
TH7F 01 D - :.43E-02 3.76E-02 ?.39E-O'' i ~'6 E - n 2FIDHEi 1.20E-04 1.82E-04 1.94E-04 1. 4 2E ,

LUl1G 0.00E+00 0.00E+00 0.00E+00 0.00E-00GI-LLI 2.45E-06 6.5?E-06 1.50E-05 1.45E-05
.

TOTAL IMHALATIOi DOSE AT HOR *T POINT OH BITE BOUNDARY. HREH/6 HOE

IHFANT CHILD TEEN ADULT
BONE 2.41E-04 :.74E-04 2.94E-04 2.21E-04LIVEP 1.5fE-0? 2.57E-02 2.98E-02 2.75E-0:
HHOLE EODY 1.?3E-0? 2.31E-0: 2.65E-02 2.64E-02
THYROIL 3.99E-02 4.44E-02 3.98E-02 3.26E-OcEIDHEY 1.44E-03 2.40E-03 ,2.79E-02 2.68E-02
LUNG 4.90E-03 7.61E-02 9.42E-02 7.24E-03
GI-LLI 1.29E-03 1.29E-05 2.75E-03 2.76E-0?

GA5E005 EFFLUENT DATA USED IN INHALATION DO5E CALCHLP' IONS
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@N DOSE FR011 IlOE'LE C A1 PELEA5E5-T. DODY
*<

w w' 'M9cl' 11F. Ell 6 ItO!
*

.qNN g > *

S 4 PADIAL DI5TntiCE. IIILES
Q'M. W'? 0.5 1.5 2.5 ?.5 4.5

%| .\+s
_

\4 ? 5.69F-01 2.95E-01 2.07E-01 1.53E-01 1.10E )ph . i.11 3.64F-01 2.47E-01 2.00E-01 1.59E-01 ! . Li 21
yNKN46 f.11 2.42E-01 1.74E-01 1.42E-01 1.14E-01 9.21E .hh 11 Ell 1.97E-01 1.42E-01 1.15E-01 9.21E-02 7.50E .9V U 1.78E-01 1.40E-01 1.22E-01 9.:3E-02 .AdE "'

!!till 1.'DE-01 1.02E-01 8. 74 E.- 02 6. 9 7E--0 2 5 MIE-'

hl! 1.97E-01 1.23E-01 9.51E-02 7.57E-02 - : r3E .-.-
Hilu 1.02E-01 1.29E-01 1.21E-01 1. 01 E- 01 . 41E-ul
H 2.0SE-01 1.59E-01 1.42E-01 1.1?E-01 9.55E~el
HilE 2.65E-U1 2.51E-01 2. 24E-01 1.00E-01 1.44E-01
ilE :.3CE-01 2.,3E-01 2.79E-01 2.31E-01 1. i.E .11
EllE :.59E-0; 2. c 3E -01 1.36E-01 1.54E-01 1. JE -- 01
E 4.25E-n1 2.22E-01 1.63E-01 1.22E-01 1. 04 E- N
I SE 3.59E-01 1.91E-01 1.37E-01 1.04L-01 6. 5 e E +.12
EE 4.09L-01 1.E4E-01 1.18E-01 : 53E -0; 7 ''. 6 E <
SSE 6.11E-01 2.,2 5 F - 01 9. ':! E-02 1. 3E-01 1.02E-o1

RADinL DISTAUCE. MILES
7.5 15.0 25.O ~5 0 45.0.

: 6.6?E-02 c.L2E-02 1.46E-02 9 . <, a. - 0 . (..x-i.
'~ 511 7.62E-0- 2.48E-02 1.27E-01 1. 2 4 E - O '. 9.0:E-.
.. y s. . r,o. _ n : - . ,.. . F - n. i-

i-.m' r$ - A _ 1. 0.1 E J.t. ~ Wc .
.t .

. m
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lulu :,19E-02 1.42E-02 7.54E-02 4.c'E 03 ...4E-~>

flW . 64E-02 1.71E-02 . 41E-05 6.01E O. a . 7: - .
'

liNW S.27E-02 2.59E-Oc '1.51E-02 9.31E-02 7 . l i E ,:

H 5.31E-02 2. iO E -- 01 1. 56 E-i 1.0GE-02 ~~.95E "
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hE 1.12E-01 5. 0 S E -- 0 2 c.72E-02 1.79E-02 1. Oi .'
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- -

''-
-

. .

, . . . . . . - . . . ~. . . . . . - _ . .

.. . .. .. . .. . :. . .., : s , ~ . .n... .. . , . . ..
ev es9a * c nm. scw. .,= ra s. = . ..o.gime..as-rJ. m w.arv.1 % e.r:A ..< e ..s. . . . . . . .

. . .w-~ * a...% s *. , ...,c .: $ -

.

, . . . - - .r.. .~... ..n. ..s

%
-4 .~ . - . . , ,-A,. - . -

, , ,

. . -

.

, * M.w % a e.,d .. .M_. . . ' '
'

e.

= ~.

e . "
, .S. s me..

-. - .-
--..O-,#*=.J&

.a.m.-~...e'* h.#
I **

- . . . . . - ' _ ' " ,**
*ma. *.e.-
. _. ..

e

%

.

.



a
(

ON C d ' POPULATIO!1 INTECPA1 EL 1: HOLE 0014 LOSE. Hall-F.EH C flui, $h>
.

C+M> PADIAL DISTANCE. MILE 5
.

0.5 1.5 2.5 3.5 4.5

g4 : 2.24E-02 1.19E-02 1.44E-01 0.00E+00 0.00E400, $J 55H 0.00E400 .90E-02 4.12E-01 0.00F'00 !.00E-ul.

XMg '.. H 7.74E-02 1.11E-02 0.00E400 9.09E-04 . 0 0.- ..

,R2,-$'GM lii.ll 0.00E400 9.80E-01 9.21E-04 95E-01 : . 75E- 04
11 1.42E-03 4.61E-03 1.96E-0. 0.OnE+00 0.00E+00
Nflil .:. . c 2 E - 0 ? E.13E-04 0.00E+00 0.00E+00 U.u0E+00
Ilu 1.5?E-0 0. 00f. + 0 0 0.00E,00 0.00E400 n.UnE400
llHH :. 04E-02 5.55E-04 0.00E+00 0.00E+00 0.000 00
t1 4.16E-03 0. 00E 4 00 0.00E400 0.00E+00 0. t .a E + i.n
ttur n.00E400 4.02E-02 0.00E400 0.00E400 u.0nE+un
flE 0.00400 6.47E-02 0.00EiOO O.00E+00 0.00Eidu
E t t E. 0.00E+00 2.60E-03 0.00E400 0.OuE400 0. nUE ' Un
E O.00E+00 . 5 5 E - 0.~ 0.00E+00 0.00E400 0.iiuE-0.
r5t 0.00E+00 4.00E-05 0.00E+00 0.00E400 0. o E + . 0n
:.E 1.4TE-02 2.21E-02 0.00E400 0.00E+00 . . ouE i , 0

.EE 0.00E+00 1.14E-05 0.00E+00 0.00E+00 0.0 4 ..
.

F:ADIAL DISTANCE. HILES
7.5 15.0 25.0 05.0 45.0

5 0.00E+00 0.00E+00 0.00E400 0.00r.400 0.00E,
55H 0.00E400 0.00E+00 0.00E4hn n.00E400 0.00 8 : '

5 11 0.00E+00 0.00E+00 0.00E400 0.00E+00 e.Cc~ ..
Il5H 7.91E-05 0.00E+00 0.00E400 8.??E-00 1. 4 6E > .
Il 2.52E-0? 3.01E-n_ 5.1:1E-02 4. 5 5 E -U.i ;.t?E '_
l!HH ^ 96E-05 1.92E-02 1.22E-02 1. 7 9 E - O '. F. l oE-.

flu 5. 5i:E - 03 3..5E-02 .2TE-02 c.2TE-Oi 2.i.5E-0_.

HHH _.06E-05 :.03E-n2 'i. 40E-0 60E-02 2 . 19 E -- _. .
11 5.29E-02 2.71E-01 1.5?E-01 3.41E-02 5.!OE-
HilE 2.1: 1 E - 02 1.92E+00 4.40E-01 .63E-0 1. ~ 9 E --
NE 2.41F-01 0.00E,00 0.00E400 _.15E-Oi a E .. .-.

EHE 6.26E-02 0.00E+00 0.00EiOO 0.00E400 0. nvD :
E 0.00400 0.00E400 0.00EiOO 0.00Z+00 0.00E.

ESE 0.00E400 0.00E400 0.00E+00 0.00E400 0.00E--
LE 0.00E+00 0.00E+00 0.00E+00 0.00E400 T.00E4 '

55E 0.00E400 0.00E+00 0.00E+00 0.00E+00 0. 00E * e o

TOT AL F OPUL ATION INTEGPATED HHOLE E;0D'r DOSE = 4.59E+00 HAH-F:E!1'CH01

GALEOUS EFF!UENT LATA U5ED IN THESE DOSE CALCULATIGHi
DO5ES CALCU!ATED FOP HA:::INUM E;; POSED INI.IVIDUAL5
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ATTACIMENT 2 -

METROLOGICAL DATA
...

Enclosure 1: Joint Frequency of Wind Direction and Speed, Third Quarter

Enclosure 2: Joint Frequency of Wind Direction and Speed, Forth Quarter

Enclosure 3: Diffusion Analysis, Groand Level Relcase

Enclosure 4: Diffusion Analysis, Elevated Release

Enclosure 5: Meteorological Data for Diffusion Analysis

* July - December 31, 1979

Brunswick Steam Electric Plant
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d d 21 1350 JOINT FREQUENCY OF WIND DIRECTION AND SPEED
'

THIRD QUARTER 1979.

* 3RUNSWICK STEAM ELECTRIC PLANTe. g
. |b s
",

t

The attached tables present the frequency of wind direction occurrences

by wind speed class as recorded at the on-site meteorological system during the

period July 1 through September 30, 1979.

The frequencies are presented as a percent of total occurrences for

each stability class as well as a smry for all classes for each sensor eleva-

tion. The first eight tables are for the upper sensor elevation (100 meter);

the last eight tables are for the lower (10 meter) sensor elevation.

Pertinent information available from the tables is as follows:

1. Stability

Percent occurrence Pasquill categories:

_A, } E E 1 [ E

1.5 1.0 4.0 41.3 38.2 11.5 2.5

2. Wind Soeed 10 Meter 100 Meter

..verage Speed (mph) 8.2 14.3^

Percent Calm 0.1 0.0
Percent Less than 3.5 mph 15.6 0.7

3. Wind Direction 10 Meter 100 Meter

Prevailing Direction SW SW

Percent Occurrence 14.0 16.7

4. Data Recoverv 10 Meter 100 Meter

Percent Good Hours 99.7 99.7
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ENCLOSURE 2

JOINT FREQUENCY OF WILT DIRECTION AND SPEED
FOURTH QUARTER 1979,

BRUNSWICK STEAM ELECTRIC PLANT

The attached tables present the frequency of wind direction occurrences

by wind speed class as recorded at the on-site meteorological system during the

period October 1 through Dece=ber 31, 1979.

The frequencies are presented as a percent of total occurrences for

each stability class as well as a su==ary for all classes for each sensor eleva-

tion. The first eight tables are for the upper sensor elevation (100 meter);

the last eight tables are for the loser (10 meter) sensor elevation.

Perrinent infor=ation available from the tables is as follows:

1. Stability

Percent Occurrr.:nce Pasquill Crtegories:

A 1 C D E I c

0.0 0 .5 4.7 33.0 28.5 13.5 19.8

2. Wind Soeed 10 Meter 100 Meter

Average Speed (=ph) 7.4 14.9
Percent Calm 0.2 0.0
Percent Less than 3.5 cph 20.4 1.7

3. Wind Direction 10 Meter 100 Meter

Prevailing Direction N SW
Percent Occurrence 12.2 10.6

4. Data Recoverv 10 Meter 100 Meter

Percent Good Hours 99.1 99.6
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! LAROLINA POWER AND LIGHT COMP ANY PAGE 3
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j JtslNI FF RC E N I nt.E FREQUENCIE S OF WINU DIRLCil0N AND SPEED
3 FGR lett PtRIUD 12800 AH 10/ 1/J9 IO 11:00 PM 12/31/79
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. ! CARulINA POWE R ANO LIGHT COMPANY PAGE 4

* JulNI PE RLEN I AGE IREQL'ENCIES OF WIND DIRf LIlON AND SPEE0
i FOR IHE PERIOD 12:00 AN 10/ 1/F9 to 11:00 PM 12/31/79

STABill1Y CLASS D
STAulLITY LALCULATED FROH 01FF. 1EMPER ATUkE 81+2
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2 BRUN5WILK (N-SIIE HEIEUROLOGIC AL FACILITY
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L' tiffLR
a _2 WIND SPEEU CLASSINPHI AVG.
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! CAROLINA POWER AND LIGlet COMPANf PAGE 5
1

~~- ~

Ju t te l PE RCEN I AGL t htuuiUCIL 5 01- WINu Oll5CIION AND SPEE0
s iUR |HE PLK]UU 12:00 AM 10/ 1/19 lu 11 00 PM 12/31/19

STABILITY CLASS E ,
a 51Aultlif CALCULATED FROM DIFF. 1EMPERATURE 81+2 9

-
!+
'

if BRUNSWILK UN-511E MEIEURULOGIC AL FACILITY
$' i
o UP P t et i

U edl ND SPEED CLASSIMPHI AVG. '

y Olkf Litu a CALH 0.F5- 3.5 3.5- 7.5 F.5-12.5 12.5-18.5 18.5-25.0 GRL AT ER Til AN 25.0 10lAL WIND SPEED i

.i i
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e .
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.s
_

NNW a> . J 0.0 0.4%45L-01 0.13 6*t * 00 0.S455L+00 0.5455E+00 0.4 5 %5E -01 0.1318E*01 0.1768 E + 02 |..

.,

.. tutAL 0.0 0.2 2 73E +00 0.159 t t +01 0. 3 o v i E + 01 0.936_4 Q01 0.M L3E*02 Os2? M E_!QL 0 1JL3A ug4__ _Q.}1112E*D21
*

.,

[. NUH8tR OF CALHS - 0
.. NU'9st R OF H A0 HUuR5 - 0 4

*
n,

a . ,

'9
't ,

"
_ .. _ _ . .. . . _

'



, _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ . _ _ _ _ . . . _ _ _ - - - _ . _ _ __ _ . _ . ._ _ . . _ - . _ - _ _ _ _ _ ~ _ - - .

! CAROLINA POWER AND LIGHT COMP ANf PAGE 6
|

i !

h JU1NT PERLENIAGL FREQUENCIES OF WIND DIRfCTION AND SPEED
! FOR IHE PEHIDO 12:00 Art 10/ 1/F9 Ill 11:00 PM 12/31/19
s

! $TABILITY CLAS$ F
! 51 AUILI T Y CALCIA.ATED FRE'M 01FF. IEMPERATURE 81+2.
e

2 BRUNWICK tte-5I TE Mt TEURULOGIC AL F ACILITY

A
UEEER

2 WIND SPEED CLA55|MPell AVG. ,

i.* 01 EE C 110N CALM 0.75- 3.5 3 .5 - F.5 7 5-12 5 12.5-18.5 18.5-25.0 GRE ATER TilAN 25 0 TOTAL WIND SPEED
n

't N o.d 0.0 0.0 0.4 5 4 5E-01 0.3182E+00 0.81b2E+00 0.0 0.118tE*01 0.1965 E + 02
'?
'? N f tL___.0. 0 0.0 nn o.13fdE + 00 0.41MEfDn n.772 Tr +nn n_n n t lair + nt n_tatztan>4

NE 0.0 0.4545E-01 0.4545E-01 0.1818E+00 0.8636E+00 0.3636E*00 0.0 0.1500E*01 0.1612E + 02

t iet U.0 0.0 0.u 0. 3 6 36E *00 0.151st+00 0.0 0.0 0.5455E*00 0.1289E * 02
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a L G.0 0.0 0 iQylL-Q1 0.5909E*00 0,2]U E+00 0.0 0.0 n.9145F+0n n,U R> F + 02
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Sit 0.0 0.0 0.454SL-01 Oa h3tE*00 Da2273E+00 0,U R L100 0.0 0 2091F+00 Dal.sh9E.in22+
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a
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4
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I CAROLINA POWER ANO LIGilf COMP ANY PAGE 7
3
'
a tulNI PERLENTAGE FREQUENCIES OF WIND DIRECfl0N AND SPEED
s FOR THE PERIOD 12:00 AM 10/ 1/F9 10 11100 PM 12/31/79
*
* ST ABILITY CLA5S G ,

e ST ABILITY CALCULATED FROM OIFF . TEMPERATURE #1+2 i

BRUNSWICK UN-511ti ME TEOROLOGIC AL FACILI TY
U i

G UPPER !
'

9 WJND SPEED CLA55tNPH) AVG.

e OlkLCT10N CALM 0.75- 3.5 3 .5 - 7.5 7.5-12.5 12.5-18.5 18.5-25.0 GREATER TilAN 25.0 TOTAL WIND SPEED g

B5

is N 0.0 0.1310E*00 0.3132t+00 0.4 0 9 tE * 00 0.3636F*00 0.13%4E+00 0.0 0.14 09E * 01 0.1079E + 02
U
se NNE 0.0 0.4545E-01 0. 273L*00 0.4 091 E + 00 0.7711L+00 0 5000E+00 0.f 6 O dL'iSE.iR1 0.1_MD E.1023g
'l

g NE 0.0 0.4545E-01 0.1364L+00 0.6 818E+ 00 0 272FE+00 0.0 0.0 0.113bE+01 0.103B E * 02

U
n thL 0.0 0.4 5 45E-01 0.4273t+00 0.181RL+00 0.1364t*00 0.0 0.0 0.5909E*00 0.9122E *01

E 0.0 0 . 4 5 45E -01 0. 3 8 t 2E *00 0. 3 6 3 6t + 0 0 0.9091E-01 0.0 0.0 0.8182E+00 0 3 M JE*01

ESE O.0 0.0 0.2iF3E*00 0.181eE+00 0.3182E*00 0.0 0.0 0. 72 73E + 00 0.1058 E * 02

E'
n SL 0.0 0 .9'i vi t -01 0.1818L*00 0 2 72iE+00 0.9091t-01 0.0 0.0 0.6364E+00 0.8 486E * 01

55t 6.0 0.0 0.1364E+00 0.2 2 7 3E +00 0.22F3E+00 0.0 0.0 0.5909E*00 0 a1.02Q1102

5 0.0 0.9091E-01 0.6364E+00 0 6 810E+00 0.2727E+00 0.9091E*01 0.0 0.1773E+01 0.9 462 E 401
''
_

3 55W 0.0 0.45450-01 0.5455L+00 0.13 64E * 00 0.3182E+00 0.0 0.0 0.1045E*01 0.9 490E * 01
'2
m SW 0.3 0.1364E*00 0.40911+00 0. I tt l e E + 00 0 1364t*00 0.0 0.0 0.RWELDO O ml.J 2 B E * D11

' . '

3 W5W 0.0 0.0 0.3636E*00 0.5455E+00 049091E-01 0.0 0.0 0.1000E*01 0.9134 E + 01

W u.0 0 .90 91 E -01 0.ble2t+00 0.90+1E*00 0.4545t+00 0.4545E-01 0.0 0.2318E*01 0.9 34 7E + 01

kNw 0.0 0.e545t-01 0.0 0.72 7 3t +00 0.5000E+00 0.3636E+00 0.0 Ot1636E+01 0.1384E*02
3
5 NW 0.0 0. 90 91 E-01 0.1818E+00 0.5455E*00 0.4545E+00 0.1364E*00 0.0 0.1409E*01 0.1149E 602

Nt4W O.0 0.90 9 t h-01 0.40911+00 9.6 3 t>4L + 00 0.6364E+00 0.2 72 TE +00 0.0 0.2045E+01 0.1159E + 02
u

o 12M ELD 2 0.1930EiD2.. 10lAL (* . 0 0 10%d * 01 0. 513 t.L *01 0.7091f+0L 0. 51 J_6_J. * 01 0.1545E+01 0.0 m

._,
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! CAROLINA POWE A AND LIGHT COMP ANY PAGE 11
!
!
! JulNT PLRCENIAGE FREQUENCIE5 UF WINO (11RECTl0N AND SPEE0
5 FOR IHE PERIOD 12:00 AH 10/ 1/19 10 11:00 PM 12/31/79
*

2 ST ABILIIY CLASS C
* SIAntLITY CALCULATED FROM OIFF. IEMPERATURE 81+2

BRUNSWIC K O'4-Sl it HE IEURULOGIC AL FACILITYi.

'l
ir LUWtR
y WINO SPEED CLASSlHmil AVG.
M UlHECI10N CALM 0. TS- 3.5 3 .5- 1.5 F.S-12.5 12.5-18.5 18.5-25.0 GRE ATER THAN 25.0 IU7AL WIND SPEED

N 0.0 0.0 0.9137L-01 0.2 284E +00 0.4568E-01 0 70 0.0 0. 365 5E + 00 0.9 845E * 01
'!
in NNE 0.0 0.0 0. 4 's o t,L -01 0.913 TE-01 0,0 0.0 0.0 0._11LDE + 00 0.Ilh3EiOI
M
n NE 0.0 0.0 0.4S68L-01 0.1370E400 0.1370E+00 0.0 0.0 0.3198E*00 0.1042E + 02
n

3 ( Nt 0.0 0.0 0.4560L-01 0.9137E-01 0.0 0.0 0.0 0.1310E+00 0. 8 003E + 01
''

n E 0.0 0.0 0.1310E+00 0.0 00 0.0 0.0 0,1110E1.00 0.6 D33 lid 12
'l

E5E 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0

g SL U.0 0.0 0.0 0.18 / TE + 0 0 0.0 0.0 0.0 0.1827E*D0 0. 8115 E + 01
29
_

SSE 0.0 0.0 0.lu/lL*00 0. 913 f E-01 0.0 0.0 0.0 0.2741E+00 0 J_1}gE+01a

'!
>> S 0.0 0.0 0.913TE-01 0. 913 F E-01 0.913 7 E-01 0.0 0.0 0.2741E+00 0.9493E+01

'.'-

SSW 0.0 0.0 0.0 0.4 5 6n t-01 0.455tE-01 0.0 0.0 0.9137E-01 0.1242E+02i

"

i. SW 0.0 0.0 0.4568E-01 0.365SE+00 0.4111E+00 0.0 0.0 0 DZZ3E1DO . Q.1212E+02
l'
3 W5W 0.0 0.0 0.0 0.9137E-01 0.0 0.0 0.0 0. 913 7 E-01 0. 9 925 E + 01

.'.'. W 0.0 0.0 0.,tt4f+00 0.0 0.0 0.0 0.0 0.2284E+00 0.6 5 72E + 01
?!
. WNW n.d 0.0 0.llIHL+00 0.4hgE-01 0.0 0.0 0.0 0,1322E+00 0.7085EiD1.

*1
NW 0.0 0.0 0.9137L-01 0.2 T41E+ 00 0.182 rE'4 00 0.0 0.0 0.5482E+00 0.1019E + 02..

.s NNW ts . O 0.0 0.13F0E*00 0.4118E e 00 " Il+00 0.0 0.0 0.9593E*00 0.1157E +02.

*'
.

.. 103AL O.0 0.0 0.1719E*01 0. 214 TL + 01 0._,3151g[ 0,0 0,0 0a.ili1E + 01 Da110E +_01
*?
g NUMBER DF CALHS - O
s; HQ1t!ERLM, MD_jlO0HS - 0 *

'l

si

s4 e

U
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} CAROLINA POWER ANU LIGHI COMP ANY PAGE 12
4
y !

1
* J0lNI PERCENTAGt IRPJUENCI15 0F WIND DIRf CIION AND SPEED
} fur IHE PERIOD 12:00 AM 10/ t/F9 IO 11:00 PM 12/31/79'

*
* STADlLITY CLASS D
f STABILITY CALCULATED FROM DIFF. IEMPERATURE 81+2'

'

DRON 5WILK UN-SI T E ML IEORULOGIC AL FACILliY88

' M
LUMLiL"

sj idI ND SPEED CLA$51HPHI AVG.

( U OI ALC TIord CALM 0.75- 3.5 3.5- 't . 5 f.5-12.5 12.5-18.5 18.5-25.0 GRE ATER THAN 25.0 total WIND SPEED

M
'l N 0.0 0. 4 S 6bE-01 0.6396t+00 0. 3 0 ! SE + 01 0.5025E+00 0.0 0.0 0.4203E+01 0.9 740E + 01

( U
Ntit_ J .0 0.hbgE-01 0.R Q9L+00 0.U,JEE+01 3 18dliDQ 0.0 0.0 0.11SliF + 01 0.HJ3'aE tal'a

'1
( ?? HE 0.0 0.4 5 68E-01 0.4bo8t+00 0.1416E*01 0.1599E401 0.0 0.0 0. 3518 E+ 01 0.1173 E + 02

LNL 4.0 0.0 0.4111E+00 0.5939E*00 0.4111E*00 0.0 0.0 0.1416E*01 0.9 8 02E + 01

( U
" E 00 0.4568E-01 0,Luh2E+00 0,6'?oE*00 0,0 0.0 0.0 0.137nF401 0. 7 016F 9 01

a

ts
28 &SE 0.0 0. 45 68 E-01 0.182FL*00 0.319BE*00 0. 4 56 0 E-01 0+0 0.0 0.5939E+00 0. 8 294E + 01(
5 it 0.0 0.0 0.tT66t+00 0.4111E * 00 0.0 0.0 0.0 0.116 bE+ 01 0.6 8 75E * 01

( 2'

_ SSL 0,0 0.0 0.J123L100 0.3.AM E+00 Oasih!1L-01 0.0 0.0 .DJ 3n3F+00 GW26F +D1"

"

( H $ 0.0 0. 4 5 6BE-01 0.3198t+00 0.5 9 39E+ 00 0 2284E+00 0.0 0.0 0.118 8E+ 01 0.9 369 E + 01
"

24 55W 0.0 0.0 0.2741t*00 0.9 59 3E * 00 0.132SL*01 0.1370E+00 0.0 0.2695E+01 0.1269E +02
( ''

'* SW U.3 0,0 0 'e568t+00 0.12 7 9E,01 0.1ZlhE.if11 0.319AF+00 0.0 0.3 7 91F t_D1 n.L258EiD>
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ENCLOSURE 3'

DIITUSION ANALYSIS
GROUND LE7EL RELEASE

December 31, 1979JULY l -

BRUNSUICK STEAM ELECTRIC PLANT

Description of Attachments

The attached tables provide estimates of relative ground-level concen-

tration (X/Q) and deposition (D/Q) for the period July 1 through December 31,

1979, for a ground-level release.

A description of the tables is as follows:

Undecayed, undepleted I/Q for standard distances.Table 1 -

2.26-dny decay, undepleted I/Q for standard distances.Table 2 -

8.0-day decay, depleted I/Q for standard distances.Table 3 -

Deposition estimates for standard distances.Table 4 -

X/Q and D/Q estimates for site boundary locations andTable 5 -

special points of interest.

Method of Calculation

The ground-level release calculations represent sector averaged

concentrations at the given distances from the center of the reactor buildings.

The computer code used (X0QD0Q) was received from the U. S. Nuclear Regulatory

Co= mission (NRC), Hydrology Meteorology Branch.( }

( ) Program for the Meteorological Evaluation of Routine Effluent Release at
Nuclear Power Stations, J. F. Sagendorf and J. T. Goll, August 29, 1976.
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Input variables included:

1. Wake correction factor from RG 1.111.

2. Assumed plant grade elevation throughout area (i.e. , no terrain) .

3. Building height for wake correction = 56.9 meters.

4. Joint wind frequency from the ten-meter level on-site
meteorological tower.

5. Sig=a Z li=1ted to 1000 meters.

5. Calm winds included with joint frequency and distributed
according to the occurrence in the lowest non-calm speed
class.

The adjustment factors to account for the straight-line flow model

limitations (RG 1.111, Section C.l.c) were not anolied. The code was modified

!to incorporatn the revised curves for estimating plume depletion and ground

deposition (IOQD0Q - ERRATA, November 8, 1976).

Relative Concentration Estimates

The site b"oundary distances used for the calculations are as prepared

for the June 4, 1976, Appendix I submittal to the NRC. Special point distances

were obtained from the December 1978 site survey.

The maw -m undepleted, undecayed X/Q value at the site boundary is

3.5E-06 in the SSE sector. Site boundary ma* mnm<: for previous six-month periods

are as follows:

JUN 1978 2.9E-06 E SectorJAN -

DEC 1978 3.3E-06 SSE SectorJUL -

JUN 1979 2.5E-06 SSE SectorJAN -
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f 5 S.110L-Ob 1.93tE-03 9.%13L-09 6.0$lt-09 3.035L-09 1.us!E-09 1.244E-09 9.018E-10 6 857L-10 $.4b2E-10 4.373E-10
s $5W *.d l 3 E- B l.628L-Od 6.357E-09 S.131E-09 2.55BE-09 1.S52E-09 1.049E-09 7.60 lt-10 5. 780E -10 4.554E-10 3.686L-10
2 SW 3 494b L) .1ML-28 6 06 FL-b9 3.lg5E-09 1 8 5 7L-0 9 1 12M-09 Z.3616t-10 5 111E-10 4.196L-10 3 306g-lQ_.d.6.J6E-1Q
3 W5W t.611E-08 8.;29E-09 4.$ 33E-09 2. 784E -09 1 3 8 8 E-0 9 1.4 t oE-10 5.690E-10 4.124E-10 3 135L-10 2 4 70E-10 2 000E-10
* W 2.281E-08 F.F14E-09 3.9u1E-09 2.432E-09 1.212L-09 7.354E-10 4.972E-10 3.603E-10 2 740L-10 2.158E-10 1.74TE-10
* INW 1.6]1h-08 S.529E-09 2.8 39 E-09 1.743L-09 0,911E-10 S.2TJE-10 3 564E-10 2dRL-10 1 964L-lq_135311-10 1.2526-10 i

r NW 4.0BJE-uu i.0451-09 3.617L-09 2.22tE-b9 1 10 f E-09 6. 716E-10 4.54 f E-lJ 3.290E-10 2.502E-10 1.971E-10 1.5 96 E -10 !

-

U N,. $ 2.294E-Ou 7.759E-39 3 984L-09 2.*46E-99 1.2 2 0 E-0 9 7.39SE-10 5.001E-10 3.62 4E-10 2.755L-10 2.111E-10 1 75 FE-10
o N 2.92FE-Os 9.099L '9 S.0d3L-u9 3 12]E-09 1 556t-09 9.437E-10 6.3 dot-10 4.623E-10 3.51oE-10 2.770E-10 2.242E-10J
g NNE 5.129E-Od I.FJSE-uS 8.906L-09 S.469h-19 2 7 2 6L-0 9 1.654E-09 1.118E-09 8.101E-10 6.160E-10 4.uS3E-10 3 929E-10 !

i.e NE 6.044E-Je 2.314E-08 1.36eL-08 F.296E-09 3 6 37E-09 2.206E-09 1.492k-09 1.081E-09 8.219E-10 6.4 FSE-10 S.24 2E-10 |
's tnt 4, MQF.-Og_1dl th-03_l115Jk-09 4d16 E-09_lsillL-RY_IslME-Q?_?sillh10_6d2ZE-10_2 nS291:lD_.Je_?ME 10._3.ZO2E-10
M t 3.481L-Ob 1.17FE-08 6.u44L-09 J.illh-09_ 1.050t-09 1.122E-09 7 58th-10 5.498E-10 4.181L-10 3.294E-10 2.666E -10

'

M ESk 2. F0 3E-Uo 9 141E-0 9 4.693L-09 2.Bu2E-09 1.4 3 7 t-09 d.it4E-10 5.39 2E-10 4.269E -10 3. 246E-10 2.558E-10 2.0 70 E -10
se SL 3 d!2E-00 1.037L-Ud 5.334t-09 3n{Jgt-99 1 633t-09 9.9q4_g-lg 6.b96E-RO 4 652E-10 3 690L-19 2 90_Jk-1Q_Z,MJE-lQ
c 55L 4.642L-Os 1.5FOL-08 8.059L-09 4.949E-09 2.4 6 7L-09 1.496E-07 1.011E-09 7.331E-10 5.574L-10 4.391E-10 3.555E-10
't

e _ RIM L719N D1111MEl_ lit}&LES
S FduM 51It 5.00 F.50 30.00 15.00 20.00 25.00 30 00 35.00 40.uu 45.00 50.00
n 5 3.61eE-10 1.773E-10 1.112E-10 S.622E -11 3.4 0 3E-11 z.282 E-11 1.635E-11 1.22 8E-11 9.545E -12 7.624E-12 6.223E-12
n S i,W 3 049E-10 1 4 94k-l O 9. $ F6L-11 4.739E -11 2.8 68t-11 1.923E-ll_1.)Fut-11 1.035E-11 8.046L-%d 6.42ff-ll_hslMhl2.

U SW 2.214E-10 1.085E-10 6.800L-11 3.441E-11 2.083E-11 '.396E-11 1 001E-11 7 513E-12 5 842L-12 4 666E-12 3 809E-12
e W5W !.654E-10 8.106E-11 5.0 86E- 11 2.5 F 1L -11 1.5 5 6E-11 .043E-11 f.4 7 6E-12 5.613E-12 4. 365E-12 3.4 86E-12 2.u 46E-12

4] leg-lL_2M2E-ll_it?Q11-12 3.81% lMQME:12_Z,M6E 12n W !.44SL-10 7.06 3E-11 4 444E-j i 2 2461-lLisJsM-11 6
y WNW l.03bE-10 $.0f7E-11 J.lHSL-11 1.010E-11 9.F45L-12 6.534E-12 4. 6HtE-12 3.515t-12 2. 733E-12 2.le3E-L2 1. 7 82 E -12

q NW l .320E-10 6.469 L-11 4.0$9E-11 2.054E-11 1.2 4 2 E-11 8. J2 5 E-12 5. 965E-12 4.479E-12 3.483L-12 2.182E-12 2.2 31E-12
no NNW l.45M-10 F.124 E-I l 4.ae 70t-11 2 259E-11A 3,6 FE-11 9 168 E-12 6.570E-12 4.933E-12 3.836L-12 3.Do4E-12 2.50lf--12
n N 1.85$E-10 9.069E-11 5. 703L-11 2.88 3E ll 1.t 4 5L-11 1 17 0E-11 8.382E-12 6.294E-12 4.894L-12 3 909E-12 3 191E-12

~

L NNE 1.2$0E-10 1.593E-10 9. 99 sE-11 5.051E-11 3.0 5 FE-11 2.050E-11 1.469E-11 1.103E-11 8.5 FSE-12 6.8 50E-12 5.591E-12
3_60[-il_1 4 Hf-I LI .144 E-l l_9 119 E-l {_I_.4 S? g-liN NE 4.336E-lO 2.125E-10 1. 333 E-10 6. ]}9E-lj 4.0 7 9L-11 2. 7355-11_1 9

y tNL 4.64ut-lu 1.ivub-80 n.14 3L- 11 4.116h-81 2 4 914 -11 1.670E-11 1.19fE-81 8.987E-12 6.98bt-12 5.582E-12 4.556E-12
_

ts E 2.206t-10 1.Ou! L-lo 6. 7 8it- 11 3.stoE-11 2.0 7 5L-11 1.39 t E-11 9.96dE-12 7.485E-12 5. 819t-12 4.649E-12 3.794E-12
i. E SL 1.il3L-10 8.393E-11 S.206t-11 2.662E-11 1 61tL_-j! 1 030E-11 7. iguE-12 5.SGL-12 4.519t-12_3 61QE-12 2.?ME-12
" SE 1 94 f L-10 9.5 39E-11 S. 98)E-11 3.02 SE-11 1.8 3lf-11 1 228 L-11 U. if fE-12 6.606E-12 5.136E-12 4 103E-12 3 349E-12

55E 2.v41E-!O 1.441E-10 9.042t-11 4.5 F0E-11 2 766E-11 1.855E-11 1.329E-11 9.979E-12 7 7S9L-12 6.198E-12 5.059E-12

.. *****o********* ******** RELAllyt ut e'058 IluN PER ONil ARLA IN**-2) DV DOWNWIND SL01045 ************************

$ SEbMENI BUJNU4Rith IN MILES
N DIRLLituN .S-1 1-1 2-3 3-4 4-5 5-I tj 10-20 20-30 30-40 40-10
o FROM SilE
T. 5 1.030L-us 3.1820-09 1.266E-09 6.920E-10 4.390E-10 1.uS9t-10 S.sS8E-11 2.322E-11 1.240E-11 f.674E-12

1 MJL-g9 S.33}(-jo 33 M gria 1.42]E219 4.9_ML-11 1,15fLrll___1,945E 11 6,.h?L:!L
_U SN 8.tO84t-09 2.d8pt-09 3

y SW 6.3h t-09 4 94Jc-Ov f.75Lt-tu 4.235L-10 2 092E-! d 1.120E -l o 3.>e5k-11 1.421E-11 7.SU8E-12 4.697E-12
o se 5d 4.i!OE-09 1.oSE-99 S.itit-lo 3.lb4E-10 2.btlE-!O U .0 3 7 L -11 2.679E-11 1.062E-11 5.670E-12 3.509E-12

[. W 4.1 t > L-0 # 1.tiat-09 5. 0%L-10 e. in$t_-10 1. F'a it -10 7 5e6L-11 2 3tlE_-[] 9.2_17(-12 4.954g-12 3. 06_6t-j 2
.. WNW 2.950E-c9 9.!!3E-10 3.62ft-10 1 762t-10 I.260t-10 S.sl0E-fl 1.oi8k-11 6.6 4 9E-12 J.551E-12 2 198E-12

J. ibi 3.759E-uv 1.lo1L-09 4.0216-10 2.525E-10 1 605E-10 o. 094 E -11 2.138E -11 8.4 7 2E-12 4.S2*E-12 2.800E-12

U flNW 4.139 t -69 1.2]9L g9 5.099L-10 2,M1L-10___). h7E-{0 I d 9tg-J i_ _ ge M M -{1 9,330k1 L ,4 903E 11 3.0Hk12
y N 5.tjit-09 1 634ti-09 u. 4 d 36 -lb J.S*dL-10 2 2 '>5 t.-10 9.cs6E-Il 3.ud4E-11 1.190E-11 6.35FE-12 3.935L-12

n NHL 9 454E-HV 2.dS9E-b1 1 13ot-ov u.illE-RO 3.9SIE-10 1.u77L-10 5.263E-11 2.O S 6E - 1 1 1.114E-11 6.895L-12
G NE 1.2391-08 3 . 414 t -s e t 1.51st-09 6.294g-10 5 2Fah-10 2 264t-!J 7. J2iL-l_1 2._IM L-1.1 1. M E-Il 911Y9E-ll_.
9 kNE F.5411-09 2.33uE-09 9.allL-lu 5.L66L-10 3 2206-10 1.353L-10 4.Ju9E-11 1.700E-11 9.ul7E-12 5.619E-12

s. E 6. OE-09 1.943L-09 f.721E-10 4.219E-10 2.us2t-10 1.152E-10 3 372E-11 1.416E-11 7.56dE-12 4.679E-12
$ E SE P L-09_ | .50 F E-u'a S.?951-10 J.4 9E-10 2.0ttp-P J.Mit ell __ A,7]it:11__1 99 9k-11_5 0 #0F.-li__J. -1L

SL 3t-09 1.fl4L-u9 a.. e l 'e t -l b I.72*L-RO 2 3 nit . 1.olit-14 3.l>2E-11 1.2 4 9E- 11 6.672E-12 9. -12

55E 8.3fst-Li 2.SudL-09 1 01st-L9 >.edt-10 3.SiSL-lu 1. 936 L -l '1 4.Fo2L-11 1.ed8L-11 . 108E-11 u.2Jvt-12
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_ E A ll_WE- Gh4W!U_LLM LliLLLAlt-- l/l/ #9-1/L11/_19
1 SPLCIFIL PolNIS OF INIERLST

'

__BE LE AH _Ifft UF OIMrd1W U[.$ f At[GE M/g X/Q X/U _ __ ___ __M/ 4.
_(HeleR51 ISLL/LUU.HtIERI I SE L / Lob .NE I ER ) ISLL/CUS.NEIER) (PER SQ.NE IE RIf 10 LUL A lluN INILE5)

e NO ULLAY c.260 UAV OECAY 8.000 OAY DECAY
. dN D L PLL IE U UNDEPLE Eu DEPLEftU
8 A SIIE DOUNDAkV 5 1.04 1674. 1.9E-06 1. 9 E -06 1.7E-06 S.7E-J9

f A SIIL HOUNOARY 55W 0.96 1545. 1 3E-06 1 3E-06 1 2E-06 S.5E-09

f A S j i kt.b_0Jt_) A RY SW 0.69 _13]f. 9.} E -o f 9.ut-07 8.0E-OF 4.5g-09
** A SIIL buuNUARf W5W o.74 1191. 9.g E-U l 9.JL-of 8.3E-O f 4.6E-09

i} A Silt UUUNDAstf W 0.69 1110. 9.6E-Of 9. 6L -0 7 U.6E-07 4.6E-09
is A Silt UUUNDARY Wi44 U.64 [_0 3 v . 8.0L-0T U .0L -0 7 7 2E-07 3.{E-09
g A SIIL BUUt10ARY Nd 0. 70 112F. 8.FL-07 0.iE-07 7.0E-0 7 4.1E-09
a* A bile DuuNOARY NNW O.04 1030. 1.2E-06 1 2E-06 1.lE-06 S.2E-09
is A Sl{t_huuNDA6L N OsD4 Igje 1,3E-26 1A L-06 1,ZE-06 6,fd-92

if A Slit buuNDARf NNe o.64 103u. 1.*L-Ju 1 4E-06 1. 3 E-0 6 1.2E-08
o A Silt DudNOARY HE u.91 14uS. 1.!E-06 1.lt-06 1.bE-06 8.6E-u9
as A SRIE uuuNOARY (NE U.67 107b. 2.4E-06 4.4L-06 2.2E-0 6 8 . U E-0 9e

e A SIIL buoNbARY E 0 60 1094. 2.9E-06 2 . 9E -0 6 2.6E-06 7.lE-09
a A SITE puuNUA4Y L5E b.60 1094. 2.4E-06 2 4E-06 2.lE-06 S.SE-09
n A S I I E _f*UUNtJ A p r SE 0.67 1078. 2dE-06 2.SE-06 2dE-06 6.4E-09 +

i_i A SIIL 000t40 A R E d5E b. 7% !!91. 3.$E-06 3.5E-U6 3. !E-0 6 8.2E-09
n A HILK LLW SSE C. I9 12F1. 3.2 t-06 3.21-06 2.uE-06 7.4E-09
N A HEAR ANIHAL SW l.70 2736. 3.6E-07 3.6E-07 3. 0E-0 7 1.5E-09
N A PEdf~AN1HAL d 1 08 113d. 5.oE-of 4.9E-07 4.3E-07 2.IE-09

^

h A HLAI ANIMAL NNE 1.10 1776. 6.SE-OF o.SE-07 5 7E-07 4.6E-09
'' A HEAT ANIHAL Sk O. 79 1211. 2.2 L -0 6 2 . 2L-0 6 2 0E-06 4.9E-09
_

3
n A MLAI ANiitAL $5L 0.00 1207. J.lt-vo 3. l E -0 6 2.8E-06 f.2E-b9
n A RE510tNLi 5 1.45 2382. 1 2 L-06 1.2L-06 9.9E-0 7 3.1E-09
m A RE510ENLE 55W !.44 231F. 7.6L-O F F.SE-07 6.4E-07 2. 7E-09
n A Rt51Uts[L SW 0.89 1432. 9.lE-OF 9 0E-07 8.uE-0 7 4.5E-09
Ir A RE5806NCE W5W l.00 1609. 6. l E-o f 6.0L-OF 5.3E-07 2.0E-09
" A RLSIDENLE W 0.dl 14,00. 6.0 L-0 T 6.et-07 6.0E-0 7 3.lk-09
*e A RL5tutNLk WNd 0. #9 1271. 5.8c-OF S.LE-U? 5.lE-07 2.6E-u9
_

A ML510tNLE Nd b.b0 1267. 7.1L-UF 7.lE-07 6.3E-07 3.2E-099
= A RESIULNLE NNd 0.HS 1360. 7.7E-OF F.ht-07 6.dE-07 3.2E-09
L A R Gl5tHEE N 0.ua 1U6. 6 0E-OF F.9c-0T 7 0E-07 37E-09
E A Rk5lutNLE NNE O.91 1465. 8.6E-07 8.6E-OF F.6E-07 6.4E-09
E A RE51Ut:4LE NE 2.24 3605. 3. [ E-O F 3.lE-uF 2.5E-0F 1.8E-09
.. A Rt$1DLNLL ti 0.94 !>lJ. 1.tlE -0 6 8 . ti t -0 6 1.6E-06 4.1E-09
5 A RESIDENLE SE 0.82 1320. 2.lE-06 2.ll-06 1. dt:-0 6 4 6E-09
er A RLSIDLNLE SSE u. 79 1271. J.2t-06 3./E-06 2.dE-06 T.4E-09

U A GIiiO'L N 5 1.57 JS2#. 1 1E-00 1.lE-06 9.uk-0 7 2 8E-09
y A GARUEtt SSW !.44 2317. l.6E-Of f.St-07 6.4E-07 2.16-09

9 .A GARDEtj_ SW j.h } 6 7_4. I.2k-OF F.st_91 6 ]E-O F 3.56-091

3 A GAR DE N W5W 1.LO 1609. 6.lt-OF 6.ul -O F 5 JE-07 2.8E-09

+] A G ARDE N W 0.87 1400. 6.8 L -0 7 6 0 L -J F o.0L-3 7 3.1E-09
.e A GARUE*4 WNd L.ul 130*s. S.6L-OF S . *it -U [ 4.9E-JZ d.5E-09
.y A GAMUEN NW 5.00 8U47. S.4E-09 S.3L-03 4.OE-08 1 3E-10
s. A G AROL *4 NNW U.97 1561. 6.3E-Oi 6.3L-01 S.5E-O i 2.6L-09

u A __ M Rutti . _ _ N J . d L__l j y f!, p.4k-Q[ U.jt;QJ M(-Q l __ g.1g;g?
.i A r. ARDE N NNE 1. 39 4237. 4.6E-Ji 4.ut-ui 4.ut-Ji 3.16-09
sj A GARUCN SE U.94 1513. l.7E-06 1.FE-06 1.5E-06 3.6E-09
se

ss VENI Ae40 00llulNG Pale AHL |LR$ 8
$ RELE A5t HElb4T INEtcR$3 0.0 flip . WINu litlGHI (MEILRL) 10.0
0 UIAM' |HElli$) 0. 'J UUILDING O' MHT _ ( Mt. [ Li_(p 56.9

EXII Cilf (HLit ts) 0.0 Utub. IIN.L .St L. art A in.HtlER$3 2120.0
HEAL I.H155tO4 4 Alt (LAL/ scc) U.0
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ENCLOSURE 4

DIFFUSION ANALYSIS .

ELEVATED "T NE
JULY l DECEMBER 31, 1979-

BRUNS'w'ICK STEAM ELECTRIC PLANT

Descriotion of Attachments

The attached tables provide estimates of relative ground-level concen-

tration (I/Q) and deposition (D/Q) for the period July 1 through December 31,

1979, for an elevated release.

A description of the tables is as follows:

Table 1 Undecayed, undepleted X/Q for standard distances.-

Table 2 - 2.26-day decay, undepleted I/Q for standard distances.

Table 3 8.0-day decay, depleted I/Q for standard distances.-

Table 4 Deposition estimates for standard distances.-

I/Q and D/Q estimates for site boundary locations andTable 5 -

special points of interest.

Method of Calcul2 tion

The elevated release calculations represent sector averaged concen-

trations at the given distances from the center of the reactor buildings. The

co=puter code used (X0QDOQ) was received from the U. S. Nuclear Regulatory

Comnission (NRC), Hydrology Meteorology Branch.(1)

( Program for the Meteorological Evaluation of Routine Effluent Releases at
Nuclear Power Stations, J. F. Sagendorf and J. T. Goll, August 29, 1976.
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Input variables included:

1. Elevation-distance relationships from the December 1978 site
survey.

2. Joint vind frequency from the 100 meter level on-site meteoro-
logical tower.

3. Sigma Z limited to 1000 meters.

4. Calm vinds included with joint frequency and distributed
according to the occurrence in the lowest non-calm speed
class.

.

The adjust =ent factors to account for the straight-line flow model

limitations (RG 1.111, Section C.l.c) were not acolied. The code was modified

to incorporate the revised nrves for estimating pluma depletion and ground

deposition (IOQDOQ - ERRATA, November 8,1976) .

Relative Concentration Estimates

The site boundary distances used for the calculations are as prepared

for the June 4, 1976, Appendix I submittal to the NRC. Special point distances

were obtained from the December 1978 site survey.

The n v4- undepleted, undecayed I/Q value at the site boundary is

2.3E-08 in f.ue NE sector. Site boundary mnvim m for previous six-month periods are
i

as follows:

JAN JUN 1978 2.lE-08 NE< Sector-

JUL DEC 1978 3.0E-08 NE, SW Sectors-

JAN - JUN 1979 3.4E-08 NE Sector

The ,nv4m m elevated release I/Q value occurs bevond the site boundary

m _vr..nr es. a on e o m., * .
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!

g ! THL JOINI f RtuutNCf U15 I h llid i l uN , !=d!Nu SPEED CLASS, J= SSAull.IIV CLASS

! _ .D I RS ( IU N _= _ H N% __ N L __ L N( __ _.1; IJ g _._ $ t;___ h 5 E } 55d W__id S 64 ef WW N>L_NNd
* != 1 J= 1 0.0 0.0 u.0 0.0 u.o 0.0 0.0 0.0 0.0 U.0 0.0 0.0 0.0 0.0 0.0 0.0
5 != 2,J= 1 0.0 0.0 0.0 6.0 0.0 L.0 u.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
_{=_3,J= 1 U.0 0.0 0 02 0.02 0.0 0.0 u.o C.02 u.0 0.05 0.0 0.02 0.0 0.0 0.0 0.0.

? != 4,J= 1 0.02 0.14 U.05 0.0 0.02 0.0 0.02 0.0 0.0 0.C 0.09 0.07 0.02 0.02 0.0 0.05
e != 5,J= 1 0.02 00 00 00 0.0 0.0 0.0 00 0.0 0.0 0.02 0.02 0.02 0.0 0.0 0.0

L.0 00 0.0 0.0 00!= 6,J= 1 0.0 0.0 0.0 0.0 U,u u.O 0,0 0.0 0.0 0.0 00' J3
a != i,J= 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
y != 1,Ja 2 0.0 U.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0
g != 2 Ja 2 0.0 0.0 6.0 0.0 0.0 u.0 0.0 0.0 0.0 0.0 u.0 0.0 0.0 0.0 0.0 0.0t

a != 3,J= 2 0.0 0.0 0.0 0.0 0.0 0.0 U.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
La != 4,J= 2 0.03 0.0 0.02 00 00 0 02 0 16 00 0.02 00 0.0 0.0 0.0 0.0 0.0 0.0

!= 5,J= 2 0.0 0.0 0.02 0.0 0,07 0.02 u,0S u.0 0.0 09 0. l l_Q. 3 00 00 00 0.0a

e != 6,Ja 2 0.0 J.0 6.02 U.0 u.0 0.0 0.0 0.0 0.0 0.0 0.09 0.0 0.0 0.0 0.0 0.02
_.

U I= i,J= 2 0.0 0.u u.u O.'J U.0 G.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02
!= IgJa 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0is

!= 2.Je 3 0.0 0.4 0.0 0.0 b.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0a

? != 3,Ja 3 0.u2 0.07 0.0 0.02 0 0S 0 02 00 0 0F 0 02 00 00 0 02 0.05 0.02 0.05 0.02
!= 4,J= 3 0.0# U.02 0.US U.10 0.0S 0.09 0.20 0.09 0.0F 0.11 0.07 0.0T 0.07 0.05 0.0] 0.11n

{! != >,Ja 3 u.0 9 0.02 0.09 0.0F u.02 0.09 0.0T 0.11 u.16 U.09 0.57 U.0 0.0 0.02 0.07 0.18
y != 6 J= 3 U.O s 0.0 0.0# u.02 U.0S 0.0 0.0 0.0 0.0 b.02 U.32 0.05 0.0 0.02 0.02 0.16

_!=_lt.J= 3
l= 0.J U.0 0.0 0.0 0.02 0.0 0.05 0.0 0.0 0 .0> 0.0 0.0 0.0 0.0 0.0 0.o>a

1J= 4 00 00 00 0.0 0.0 0.0 0.0 00 0.C 0.0 U.0 G.0 0.0 0.0 00 0.0q
e != 2 J= 4 0.02 0.02 0.02 0.0 0.0 0.0$ 00 00 0 05 C.0 0.0 C.02 0 05 0 02 00 0.0
" la 3,Js 4 0 14 0.14 0.16 0.14 0.23 0.20 0.30 0.20 0.25 0.39 0.20 0 36 0,34 0.23 O W_ 0. H
? 15 4,J= 4 U.F# G.82 0.5G U.61 U.08 0.48 0 30 0.48 0.F5 1.25 1.04 0.50 0.59 U.68 0.36 0.5F
n !=SJ= 4 2.00 1.98 1.09 0.59 U.43 0.32 0.16 0.43 0.50 1.5# 2.04 U.30 0.32 0.50 0.48 U.06

!= bgJ= 4 0.3% u.41 1.U* 0.S9 u.23 U.!* 0.02 0.07 0.32 0.ub 1.13 U.32 0.11 0.18 0.07 0.43*

n != f,Ja 4 0.09 0 02 3.07 00 0.0 00 0 09 0 05 0.05 0.84 0.52 0.07 0 02 0.0 0.0 0.11
y != 1,Ja 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0

!= 2eJ= 5 0.0 0.0 v.0 0.0 0.05 0.0 0.02 0.05 0.0 0.05 n.0 _ 9 0 0.0 0.02 0.0 0,0"

$ I= 3,Ja > 0.14 0.18 0.0) u.l! U.bv 0.bv 0.11 u.18 0.11 U.14 0.23 0.30 0.16 0.0S 0.09 0.0F
_

a != 4,J= S 0.16 0.0F u.14 0.25 0.54 0.14 0.2# u.ol O.84 0.43 0.70 1.07 0.84 0.32 0.09 0.20
In 5,Ja 5 0.F7 1.54 1.b7 0.7F 0.6b 0.39 0.32 0.32 0.50 1.04 2.25 1. 36 0.o1 0.39 0.32 0.45*

!= 6,Ja S 0.36 1.61 0.uu 0.61 0 09 0.23 0 41 0 66 0 21 0 68 1 82 0 36 u.23 0.20 0.09 0.34"

i ? != f,J= 5 0.02 0.02 0.0 0.05 0.05 0.16 0.27 0.45 0.41 0.69 0.43 0.14 0.0 0.0 0 02 0 02
? _l= 1,J= 6 0.0 u.0 u.u G.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
=_. != 2.J= 6 0.0 0.02 U.62 0.0 U.62 0.0 0.0 0.02 0.05 b.0 v.0 u.0 0.02 0.0 0.C 0.02

i .j != 3,J= 6 0.05 0.09 w.14 w.!! 0.07 b .01 0.05 0.09 0.14 0.18 U.14 0.20 0.16 0.09 0.05 0.02
!= 4,J= o 0.07 0.11 ti. 3t, 0.43 e.39 0.05 0.10 0.45 u.23 0.16 0.34 0.o0 U.S2 U.18 0.18 0.ui.i

U 7 = 5,J= 6 0. l t, 0.23 0.40 0 27 0 16 0 14 0 20 0 11 0 07 0 05 0 30 0 52 0.50 0.32 0.25 0 18
!= 6,J= 6 0.%1 0.39 0.23 0.02 J.0 0.02 U.05 0 14 0.11 0.0F 0.!! 0.11 0.09 0.20 0.09 0 09* ..

!= 7p= 6 U.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.02 0.0 0.0 0.0 0.05 U.07 0.u 0.0s

? i= 1.J= I U.o 0.0 b.0 v.0 U.u O.u b.u U.b 0.0 u.0 u.O O.0 b.0 0.0 0.9 u.b
a? != 2.J= I O.0V U.02 0.02 0.02 u.uS 0.0 U.OS u.0 0.07 0.u2 0.L9 b.0 0.05 0.02 0.05 u.05
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ENCLOSURE 5'

METEOROLOGICAL DATA POR
DIFFUSION ANALYSIS

DECEMBER 31, 1979JULY 1 -

BRUNSWICK STEAM ELECTRIC PLANT

The vind frequency tables present the number of hourly combinations

of wind direction, vind speed, and stability for the upper (100 meter) and

lower (10 meter) sensor elevations.

Pertinent information from the table is as follows:

1. Stability

Percent occurrence Pasquill categories:
\

A B C D E F G

0.7 0.8 4.4 37.1 33.3 12.5 11.2

2. Wind Soeed 10 Meter 100 Meter

Average Speed (mph) 7.8 14.6
Percent Calm 0.2 0.0
Percent Less than 3.5 mph 18.0 1.2

3. Wind Direction 10 Meter 100 Meter

Prevailing Direction SW SW ,

Percent Occurrence 11.8 13.6

4. Data Recovery 10 Metet 100 Meter

Percent Good Hours 99.4 99.7
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ENVIR0!aIENTAL TECHNICAL SPECIFICATIONS CHANGES

July - December 31, 1979

Brunswick Steam Electric Plant
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There were no changes.
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OCEAN OUTFALL THERMAL MONITORING DATA -
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July - December 31, 1979-

Brunswick Steam Electric Plant
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Thermal plume monitoring was condncted on August 15, 1979
and on August 17, 1979. Data collected at these times is
presented here.
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Unit 1:g #y - BSEP -

.

Unir 2:#f 2./7 _ THER!!AL PLU'4E MONTIORING.

ide: Flooding .-.

ca tr : Overcast

nc m 7 10
tt -august 15, 1979
servers: nfg;/JMS/LUS *

^

ation 19 Salinity D.O. Temp. Station 18 Salinity D.O. Te=p.

ice TiacIPf5
434 3' 33.9 28.6 3' 33.7 29.1

6' 34.1 28.4 6' 33.9 28.4

10' 34.1 28.5 10' 34.0 28.1

2' 13'
Bottom 34.3 28.4 Bottom 34.3 27.8

ation 1 Station 2
"

Timeice

452 3' 33.8 28.8 1457 3' 34.4 28.2

6' 34.3 27.9 6' 34.7 28.1,

10' 34.4 27.9 10' 34.6 28.0
2, ,

34.8 28.0
Bottom 34.7 27.9 Bottom

_

ta an 17 Station 20

'

TimeLac
3' 34.4 28.63' 34.2 28.4

6' 34.2 28.3 6' 34.3 28.2

50' 34.2 28.3 10' 34.3 28.2

6'
Bottom 34.5 28.1 . Bottom

tation 21 Station 22
.

TimeSee
1600 3' 34.5 28.4' 1603 3' 34.7 28.2

6' 34.4 28.4 6' 34.6 28.2*

10' 34.4 28.4 10' 34.6 28.2

Bottom gotton

tation 23 Station 24

ime Time
1610

1606 3' 34.5 28.1 3 34.7 28.1

6' 34.6 28.1 6' 34.6 28.1

28.1
10' 34.6 28.1 10' 34.6 ,-

3 'E *
Bottom 12e 34.7 28.1 12' 34.8 28.1

y*

,
~ ~ _ . ...,_ g-~



Station 12 Salinity D.O. c=p., g
*

.on 25 Salinity D.O. Temp.

Time 1540 28.41615 3' 34.5
2.7.93' 34.8 .-

6' 34.6 28.4,

28.0 i
6' 34.8

28.4 i10' 34.628.0
10' 3,4.8 97 g

28.0 22' Bottom 34.9
16' 34.7

ottom Station 14
fon 13

. Time 1549 '
28.5e 1545 3' 34.428.5 ;

3' 34.3
28.56' 34.528.56' 34.7
28.310' 34.628.410' 34.7 27.9

18' Bottom 34.7,

27.8
ottom 34.8 Station 16
tion 15

Time 1556
e 1552 3' 23.733.7

3' 34.4 28,4
'

! 28.76' 34.1
6' 34.4 28.4

28.3
10' 34.1

28.310' 34.5 28.3
8' 28,0 15' Bottom 34.5
Bottom 34.6 Station 4
etion 3

Time 1518
28.2me 1515 3' 34.2

*

28.03' 34.1
28.26' 34.2

B' 34.6 28.1
27.8,

10' 34.628.1'

10' 34.5 27.8: 34.7
27.9 21' Bottom

34.6Bottom Station 6*

ation 5
Time 1526

28.3ime 1521 3' 34.4 .

28.33' 34.4 ,

28.36' 34.628.56' 34.7
28.210' 34.9

10' 34.7 28.0
27.83?. 8

27.8 28' Bottom
Bottom 34.9 Station 8

cation 7
Time 1658

27.93' 35.0i '533' 28.6.

3 34.5 27.9-
-6' 35.028.6
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ATTACIBfENT 5
_

MAINTENANCE DREDGING IN INTAKE CANAL

July - December 31, 1979

Brunswick Steam Electric Plant
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No maintenance dredging was performed in the intake canal
during the period July - December 1979.

.

t

.
.

.*

e

D

e

G



.

.

.
'

t,

_

.

b

ATTACHMENT 6

Milk Usage Survey
_

July - December 31, 1979

Brunswick Steam Electric Plant
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In accordance with Environmental Technical Specifications
4.2.7, surveys were performed on 9-17-79 and 10-10-79 to determine
the presence of an infant, child, or teen consuming the milk from
the cow at Sample Station 35. These surveys indicated that no
infant, child, or teen was consuming milk at this location.
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