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?h The pe====Hy autherteed steek emissian Ilmit for rolesse of mehle genes
from the Poke veester feettity at Numboldt Bey duries roottee operetteenV

.I ses established and unde a part of the teshsteel specifiesticas at the ties"

i Li the aparettes lic see see 1eemed en Ampet 28,1M2, as fellessa
' "The samast moerage steek emiestem rate for noble and settwated

IC' gases shall est amoned 0.95 euries per seeemdt the t==*==*m'

r! et emi.ei.e rete ii .et seed . 5 a.r . - seemed.

;g!| *1f the ammust meerese steek estestes note to emeseded for more
e

them a week, the poser level shall he redened or other asseseary~~

M etape shall he tahan to redmee the estostem to the amenal average
vote."3 .

Ee ;

h gaseoso westes see diosherged to the atmosphere throud a etask 230 footE
in height skish hee as sateestles11y eentrolled damper to metatata a eteek*

fles of apprestestely 12,000 efs. The primeipal sourses of gaseems unstes are_r
b the air ejaeter off-ges system, and the gland aest h === and esadonner

| J .

unehanical veemum pung enhamot system. Reseter and refesties heilding
H ventilattom system and equipment wants are atos enhemsted to the stask.
W

i K Noaitere are provided en the air ejestor aff gas system, the stack, emergeoey
I h- h wants, and at verises toestlene la the reester and refuelleg he11 dies.
ih In addities, the o==h=asal speelfications regelre at leest 30 off-site

envir===ame=1 monitaries statione egetyped with tus 10 nr stray radiaties
; shaders and with a film peek for determlales the integrated samma dose rate in| ,

the enriveen.~*

The air ejector off-gas unmiter system is set to alarm if the off-gas settvity
,

reaches a level that would eerroepend to a stack release rate of 0.05 earles
per seesad and te initiate stesure of the off-gas toelatten valve if the
eetivity reaches a levet that would eerrespond to a stask release rate of 0.5 !

euries per seeeed and remain at this value for 10 wtastes. The ea11brettom }
'

'
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shall be shaded at least emme ese meeth durtes power o.peretten.sta. .se .e. t. is set to .iasm at e e. ee.e rate . e.rt -
=====d. he eettbratten of this eyeten shstt he eheehad at least emme
eneh meath. The destas features of these asettertes systems ase deserthed
la the testedeel spectflestlaus.

'

A
F~T the stesk estestem sete of 0.85 surtes per =====d is e esteutated vetus

i sepessemates the stokse of noble and esteventam esses that ameld be
4~ l eenttmasusly esteemed fsum the husolet Bay steek esthout esseedles
F- . i te Cf130 espesure limite et any hahttable off-site noestles. his estentated
k ; welus te hosed seem the fettsutse femtoret
* i

I.. I
! 1. The IWC welee Ser the easture of games.

he omepositten ed thte statene, utdeh uns deserthed by 82,

;[I see booed open the itseles yletde, doeur omhames and essestes
et the amentdes tsuutved and teek late ======* the delay stas;

N-| hefare selease fuem the seauk. At this perled of Stae
,

Q Dieseh 1MI) Appendia B of Part 30 did est asetate IIfC watues'

hi der the shorter lived Ramse and Brypeos ens 11 des lastened la
T I the uteture. Eeuover, Os derived se SWC untos for the odotuse

-f of 7.4 m 19-8 mo/se that use wetM En seemedames w&th the
E- " percentages of the aus11 des peseemt and their sospeettwo

,

annergies, his vetus was used by the staff to dertvtes the
w@ eteek esteeles muss. (Durtet thr. past year. SMS, apt's sees

i F estahtished am Eart 38 Ser ett of the ashte asses and it
wdeg to teessentias to mete that a seithaed Hrc See the

Say stature antes the possently estabetshed must at wenues
p# Ser the tedivlemet mustedse sente to 3 a le d us/es).
&

, A 3. he esmest eversee assespherte ettetten.
| Ei h is ses dortved isum estamentottest data submitted by SOkt

and toeladed data from Areets and ausehe. It took teme =======, <

the effestive betM of the etask for varians weed speeds, sad'

IJ the losetten of the etask wtth respect to h ide Hill. He
I ealestatten used the useet setten egnet6ans

O[
s/q e shr 8 cy ca 1 *

he ametysts see performed as deserthed below, and showed that'

the ammtamus annual value of */Q at mer point la the sortreuseet
is 1. % a 10"*. |,, ._

" '
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|A. Ammespherte etability was deterstand fuem radiosende sensursenats
'

made et a omrties home in Aresta, apprestestely le attes merth'
!

from the site. There were 402 observations mete et 7 00 mm and 294
ebeervattees made at 7e00 pm over a perted of appremiantely a
year and a half. Thus sees seesses w ad more than others. This i

data ses esshtand with wind directies shoorvettens made et sureka
R 4 tiens a day to develop 14pos and taverstem wied roses for 16
i direettees.

~

F -
<

1 u 3. The data psevided ladiested a total E. , r y of meta of 24.4%.

h7 f
this ses orbitrarily distributed as that 1/3 of it uns sivun to the

yA 3 easters from skish stads esm14 travel teamed hidt 5111.
h MEE h a 68%=40% spitt of this ties for Ameerstems and tapee

,-.

esadittees, anklag the frequemey for these eastees 4.8811swerstem,p y
and 3.3% ! apes. The staff ase13and the wied veteetty rense 6-4 syk

gq to this sale estagery, since this =====d appropriate for the type-

b1 et data et head.

C. Altheegh the shove data is ehetsby, the staff was shte by selying
L~ en =, ,1o e as inf r ttaa .htainw at .ther sit =, to =he

- 9
E the resseeable ensemyttens regstred to develop the tables r. : - ,a

g j here and in paragraph 8 helse.

[p Peremeter Imrerstems Eastable

a 0.5 0.2{.g
,

@ Direettaa speed F speed 7.- y

1 (uph) 1 la 47 (uph) % is 67%s

h.g .N 8.4 3.90 18 10.3

P IBRf 8.4 1.35 10 S.47
3

T -2 NN 3.4 1.44 le 7.05

I ~f Cels 2.5 4.88 2.8 3.3

TOTAL - 4.0 10.55 9.9 26.32

D. Ut111 stag data from other sites esacerning the distributtaa of wind
speeds, a ilme was draum en les probab111ty paper with the slope

#

obtsteed from other sites and the average speed obtaland from the
G. Ale above. The speeds ehtataed from this graph eere them used to 7

ealculate u.. ;r' tag e8fective steek heights, seing the semel

A
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Dryant-Devideem equatten, with a steek enhamot velocity of 100
feet /sec. In this way, one ehtains the followtag table of wtad - -

speeds, frequemeles (converted to a 45 degree soster), and effsettve'

stack hetshts (empressed la meters eheve asam ses level)..i

t

Stable Westable

f a Freg. h Dist. m Frog. k Dist.
'I I m/soe 1 meters esters e/see 1 meters meters
l'~

-! 1.0 1.20 300 3000 2.24 2.89 117 2320
r

1 1.5 1.27. 145 2700 3.36 3.15 100 1820a
' 2.0 1.06 125 2320 4.48 2.62 94 1720

6 _ 2.5 0.78 110 1900 5.60 1.93 90 1700

, p 30 1.13 105 1830 6.72 3.80 08 1600

i 5.0 0.85 92 1700 11.1 2.10 86 1665
_

f,s 7.0 0.78 08 1680 15.7 1.93 82 1650

i tT -
! p a E. This table also lists the distammes fsem the steek et uhteh plumes

C. travelles at the vartees speeds and heights would tataroest Emmhelde
p: ' Bill (at ektek pelat the effeettve steek helskt becomes sere). the
| eerrespondtag values of Cs for seek speed and height were deterstaed'

G by the methods of Serad and Ellst (Ef-21415 Rev.). The plume was'

spread uniformly ever a 45 degree soster, weighted for the wind#

K"r opeed and direetten frequemey, and the effeettve value of aesk
| ? I/q for that distanee salentated. It is seem that the lowest

taverstem wtad speed group sanoes the plume to latereest the hill'

qj at a distamos of 3000 unters, and that the lowest tapee wtad speed
p! ,

esmoes the plume to laterseet the hill et a distanee of 2320i.c

. @ meters. After the plume for seek esedittom totaroests the hill,
it is assumed that it coattamos sa up the hill, addles to other plummei ,;.

# j; wkteh latereest higher up and et greater distanees. Atsespherte
diffustos esattamos at the same rate as the plano passes on up the

; t bill (a esamervative aseuytten, stase the rough terrata might leeresse"

:F I the rate of diffustem). The summ1stive offsettve of all the plumes
' ' * ' ' * ' ' ' "'a

tJa
' '' * ' ''"

* r es/m3se obtstand is 1.28 m 10* s A seeeed eumalative salemistles uns
made la uhtch it was found that ag a distanee of 2700 meters, the4value of I/Q 6e tap 6 x 10 sec/m . Similary, et a distance of 2320

.

asters the value obtaland was 1.37 x 10-6 seef 3 On this bests,,

: the usstuun valog of X/9 at say potat sa Emmholdt 5111 was tehen
to be 1.56 s 10* see/m , escurries at a distamme of 2700 meters. [3

'
.
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3. Colemlattom et does hosed os coneestratten.
Dividing the arc value for the stature (7.4 s 104) by the I/Q
obtaland aheve, one arrives at the steek limit,ihtek, estas the
esset suuhers stven here, is 47.900 us/ses. his value was rounded
to 30.000 us/ses for the 11eense limit.

-

4. Shias dose from the plume.
M

! A. As a shook en the above method of eatentation, which tu based
I en esmeentrations, and taselves the commervative eseumyttom that

. all the plumes are effectively tafinite la estant (en the ender
- .

of 500 meters assess), the fellevias salemiaties was
E. unde before the steek limit was !!oemood. la this salemistica,

..

b the geometry of the plume was esasidered, alens with the.

spostal distributism of the radisestivity. Radiattom fromf* - :

point sourses at all potata la the plume uns alleued tot H
$U 1ayings en a resepter after esseunt was tahem for air attemmetten-

for seek eeures to recepter distamos, med the total effect wasC

[ ehtatand by a momeriaal latogratten over all spees. Mis
work was originally does by R. L. Waterfield in 1953 and puh11shedc

N to B - IRC-54-4-12(Westassified) as part of the ANF,

L.'' Psegras. The beste equatises involved are as fellouss
;

[(s,e'**/r3,,2$ anse =
a2 34

deere S, = (14/ tr u Cy Cs a 2-s),4 /Cs.
w a
b i'

4 u

y and 4 = total series released duries the espesure ties.

he other parausters are as described above la the eeneentration'

salculaties.-

r .- ,

I~ B. his equaties thus takes into aseeunt the asassian distributies
; of the radieestivity la the plume (and therefore the sies of the
I

[ ,r plums). Although buildup due to saatterias was not included
f ta the seda1. this was sospensated for by deereastas the amount' '

.-- l of attomustica la the air to ehtata apprealmstely the same'

effect. The fissi results are presented in the form of a
graph to the referenced report. When this graph is used to
calculate deae, see needs only the s%se of the plume as it
passes over the pelat of interest, and the appropriate wind _

#opeed and eenverstem facters. The dose is a slowly-eksaging
,

'

-fumsties of plume sine for the senditions betag eensidered
at this site. , ,

E
-

e
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'The egnation ist'

z

Bees = K Q F 1/U ,
,

'

where F is the frequemey of the wiad speed, direstion
and stability

,

'

i ! K is the dose eersestem fester,

b!
:r ;| 1 is the eloud lategral described abers,

11 i. the .imd op.ed,

i3 and Q is the total euries released during the,

; j; emposure tism essaidored.
; m - i

*

7
C. Besamos the dose rate is relatively tesenettive to change la

t., ,

i N L elend atse a coastaat value of Ca (salentated as aheve for
R1 the maatsum plume height) wesemed for all stad speeds and

,

1- : steek hetshts. The value used for layerstems'was 0.027,
| and that for tapes esadttless uns 0.12. efter the plums

_

eenter11as latereested the hill (for aesh wtad speed and,

5 effsetive steek hetsht as eatentated above), it was assumed
h to emettane en up the slope at a hetsht of 15 matars above

,

the surfees. The peak dose mas found at a distense of 2100-

% meters, with most of it esseributed by the taversion eendittees.
g

9. 9t111 stas the sans MPC value as used above la the esasentrationw

Q. salestation, the shine dose from as amiestem rate of 50,000 oc/see
;

r found to be 72 ar/ year, uhtak is a fester of 7 less than permitted
i m by Part 30. We esmaluded that this provided suffleiant addittamal

[/. '
support to the previously eatentated emisstem Itait that it

,

y could be authorised.
t

5. In the past year, Part 20 has been autended to sever all the nobleL -

;

|r | fissien gases, and NFC of the mixture at hand was found to be
approximately 3 x 10* /ec. On this basis, the shine dose (esa.!- +

Id sidering the finite eleod size) for the itcensed eminden rate is
'

|
176 ar/ year.

6. PCAE has recently submitted detailed on-site meteorological measure.'

,

ments which have been reviseed by the writer. It has been found that ,

the distributism of velocity and stability sendittens with direction !
ubich was assumed based on the lattial meager data shoes an massing !
agreement with the on-site dets. We therefore esmolade that the f
the original estinstes of atmospheric diffusion for this site are as i,

'

: accurate as saa be obtained from data of this type, sad that further .

]* .f!.n .1., ei.11 i _ .

omes >
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5 We feel that only a tees-tera diffusion test, sash as the period
of high steek endsstaa rates, usuld give diffecten estiestes which
are more reliable than these saleuteted above. The enviressental
moniterleg measurements obtaland during this ties have boom

,

smalysed by the writer, and will be the subjoet of another uomo.
the results of this analysis show that if the plant were operated'

at the presently 11eensed stack emisstem Itait for an eettre-

year, the anzimum off-site espesure sa Numboldt E111 would be
p! apprezimately 300 stiltres, as easyered with the solemleted value

} j of 176 millirem obtalmed la the amens shims calculaties above.
i -

- It is seem that destimeous operation at the licensed level unutd
:- leave only a san 11 %srgte of safety" in meettas the requiremmats
b~ ef Part 30.
'
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