STATZ OF RHODE ISLAND AND PRUVIDENCE PIA:NTATIONS
ATQHIC EnulRGY COMMISSION

Docket woe 50-193 April 16, 1963

Chairsan
Us S. Atomic Energy Comaission
Washingten 25, D, C.

Attentions Divisicn of Tacansing and Regaiation
Gentlowen:

The Rhode Islend Atcwic Energy Conmission (HIALC) heraeby submits for approval

of the Us S, Atomic Bnergy Coewmisoion (USAZC) infoimatica to establish an
atmoophieric dilution factor of vl h /nj for deternining the permicsible
average concentration of radiorctive cffiuent fvom the reacter effluent diuposal
stack widch 1g 22 inches in dicnztor wnd 115 feet nigher than the surrounding
tarvain., Such & dilution factor aoplicd to the disposs. of girborne radiouctive
material 1s suflicizut to conure st the yoorly eversge concentratiun of sich
patevials st 21l points in wwrestricial arcas sround the stack, shich coulid be
cecupied by dndividusis will rot wxcoed the waxinue peraissivlie, non-occupaticnal
concentraticns estublishad by the UbLAVL

The infornation which follems ‘rdicates that diespesal ol airborne radiocactive
gsteciel from a stack which provides & dilution fector of 104‘ uc/n’ san bu
scfely permitted, Tuls Fattor will te rogmued as a limit and gases will be

releasdd at a atniaaun lovel adler cerelul aonitoring.

The reactor building ventiletion systew and the & stems for removal of aabiont
ataosphers vedergoing neutren buderdsent in the dbess ports, dry guus facility,
and allied regctar experigeats) facillties, nes besn described previcusly (1,2,3).

Thies exhgust systexs wili aloo be used or tno rewsval of various flushing guses,

L. "Inferawtion S\.,,pl‘.ed in ‘«'Jesuu': w9 Lo Quostions Cowpiled by the USALC
Regarding the Rhode Jsuwnd Alowuiv Buergy Caasisvion Reactor", siowers
A3 and A-L, sobmitted to USEEC on June 29, 1952,

“Jrforaaticon Supplied Oy the iode Jsland Atomic Energy Commissiun to
Questions Cocciled by the 'u:. Atoice Foerygy Commiosion®, answers ltex
1) ond ottaci.ed fioa sheet, Tlap 33, cubmitted to USAEC on May 2, 1962

pInfornation fuuniied 1o la Ourerer fiactrie Conpuny An lesponse o
Quedticas Touptiud U T O Rosacding tae fnodo Ysaend Atonis Boeny
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sich gs helium requiral din cerioty cuparipdnial sl ups in “he ganeryl regsarcn
progrer. Theasc geses i1l Lo colleceed in a peulfold and after sereful
mondtoring exhiausied to the exicrior od tho builaing througa particnlate filtura.
These systems will exhsuot tliocu h a stack 13% £25% ghove the gurrouniiryg terrain
by aeana of a LOOO efe dlowcre ALY Luliding vertiiatiea intakes aie fitisd with
louvers to elose thea off sutosullcuily du Lhe event of tho necassity of ualng
the building clean-up gystaw follering & 1oscior incidont.

In relsasing gosecus sctivity o ths stacephure, ithe RYAIC reslizes th: nezealty
of pretacting inhabitsuic of unrosvidoted aicog no.e “he rosctor site fra over
ecposure dua to the stack afflvents duvwowr, dus to diffusion in the atiocsphore
and veriations in wind oper wid cfiésiion, eflluent conccutratiocns of radiosctive
gases in excess of the ’C cea be sufely dischivyged froou the stacke It is tho
purpess of the remsinder of this tr isuditel Yo reviow the resctor losatica, ihe
a)propriste oparating procadutis, ¢nd the spplicadle wotoorological diffusion
wecty da cvder to Justify tnlo steivuani,

Tae reistor facility erviron.ct bas besa deuccibed dn prior transmitiuls Lo the
Civiaion of Tdeencing nd Mamlaiiea {0,5,6,7). A sw.axy of this inforuatica
follova,

The rescior is located on thice a:mus of laud ou a 27 scre cbandoned atliit.ry
recervition fovmerly enllad Ferd ¥o.uavy, "he resexveticn iu in the Town of
Rarregaasott, Re T- on tho wost uhooe of Navrogsnsett Pay appracanately 22 wilos
south of Providence, He I o7d spproriestely & miles norih of the entrunce to the
Pay from the Atlentde Coeans Tozuted e this 27 acre site are the R, I, Nuclear
Selencs Center (ths riccter) end tho University of kneda Island Marine Leborstery.
There 18 » ssparction sf about LOO feab Lotioen these facilities. In adéivien he
U, €, Public Meedid Scrvico do proseatiy coustructing the Northeast Shellfish
le2earsh laboretory 21 will eocn construct w Polluted Weter Laboratory adjacent
to the 27 core s°ta. The )ond suprvunding e vesctor is essentially centrolled
by the State of hnwde ol wd “hiroph the Unsvecaily of Rtode Tsland. “he distance
frea the rescter biilding to the boawlery of the UWivu ucres of reactus land is

— —— - —— -

L. 1etter, Arthar L. Quirk to USAZC, deted Augusi 3, 1962.

S, letter ard anclowures, Avinur Lo Guirk to USAEC dated May 2, 1962
¢, letter, Arvtiur Lo Quirk to LOAEC duted Janvary 15, 1962.

{. Technical pucificaticra to b sulmil*od Lo UoALl,



.iLO feet. This boundary is to ihe sast of the dbuilding toward the shore of
Narregensett Bay., Tha closest off site structure is the 0ld Ferry Church
(01d Narraganseit Church) at ebeut 1300 feets Ths closeut privats dwelling
18 1L00 feet from the {acility.

No gaseous efflucnt will bo roleasod fram the stack without the knowledge of
the resctor cperating staff and witheut appropiiate moniloring. FPrior to the
conduct of any eiporicunts, tha cperating staff, the scientists invelved, and
the Reactor Utilization Committee analyze potenticl hasards connected with the
axperiment, including studies of the euwunte of any rediosctive gases to de
svolved, DPxporiments involving tho relesce of such gas are then fitted with
sppropriste wonitore. After monitoriig, the gas would be discharged through
the stack providing ths steck diluticn factor is sufficieat to result in
concentraticne beloy V7S Ier unisotiictad areas,

The merimum grcund cencontration of gasecus offluvents from a stock 1s calculated
using the Sution diffvgien rol tion (3)

where

A - concertration (me/e2) at ground level frr the poeition of
paxirun concentration downwind from the stack

Q = emission velo of ridicsctive ges (curies/sec)
h = heigiht of stack (masters)
u = wind velecity (retars/ses)

2 < the zatio of the vertice’ oo horizontel staooapheric diffusion
y coafficients, which !4 &lways lece than unity.

a!l o

In Tadle I, Colusmlend ? gre procented tho'X..t/Q for a stack 117 feet in
hedght and for wvarious wind specds, 7Tho riee of the exhaust plume above the
plack becsuse of the wilioust wlscity (17 mpn) has tean included in the
caleulatian,

- s .

8 U.So Departusat of Comawrce "Weterology and Alcaic Energy®, AECU- 3066
July 1;55, Pe ‘XOI




Tadle 1, Column 3, presents tha perventuge Irequency of the various wind
speeds for the locations The data ia taken frow Reference 9

Tebls I, Columa L, presents (ho product of K /a2 ond frequency of wind oc-
currence. The atocspheric dilutlca fuctor X /Q svercged over wind speed and
frequency is the sum of the last colwm of Teble I end 19 5.35 x 10"s uc/m3 ;

Table ]I presents the percontage freguency of wind direction based on 16
cozposs points end an entual average, The duta is talen from Reference 9.
From the tsgble it 4s scen thet tho wind direciiva i» guite variable but that
W2 most frequant directlicn, rofuived Lo ths sixtesr compazs points occvurs
no mose then 10,5 porcont of the tiwe and vecuvs {yom elther the south west
or north wost directicn. Therelore, the year round L /Q averaged over wind
speed =nd gljusted for wind dirsctien o (5.35 x IO‘S) (s208) eor 5.6 x 10"6
uc/n’,,

The distances dovmeind {rom the s%izel whare these maximva concentrations
occw® ere compnted from the velution (8)

S
4 {h;’ y ©-n
NEX S| cepgre
\*

whsre
Ay « digtonce (matory) of raxises coicontration from the stack
h = affeciive =tack hai ht (voteis)
n = Sutton etabliily psreaatar

e = generglized diffusion cosfilcient,

Y

- i i

9. "Climatography of tae Uritud Jilriss No. 30-37, Swwmary of Hourly
Obaervaticas, Providence, o I.", U. S, Department of Coamerce Weathew
Bursesu.




Table III presents the d = far an 115 foot steck and for various cholce: of
the etability paremeter. Tho diffusion coefliecionis appropriate for the
particuler stack height, wind veloeily, and metenrological conditions are
obtained from Tedbles III and VII of IDO-12005 (10).

This crlculation is ccacervialive e the following reasons:

1.
2.

3.

c'/c’ is assumed equal to 1.

The radlcactive decay of tho gasocous effluents is ignored. This
fector can bocone lmperiant for the dispersal of a gas cf relatively
short half life under the conditicn of luw wind speed - e.g. for
1.8 bour Argon-Ll whish ic ascumed to be ths major radicactive
conetituant of the vaan port atmospheric conisnte

The dilution factor calcnlated ic for the position on the growrd
where the maxiaum concentratica occurs, The extent of this pouition
ie lipited, In the croce wind direction the concentration in “he
exhsust plume 18 gavesien fa chepe end ite volue falls off rapidly

as distance {rom the plume canterline increacec. It cen be showm
that the average concentratien in the croas wind directicn is .57

of the maximum of ths gavssian when 91°/. of tho gaussian is included.

The effiuent cuns, ecneclally uvider iaversion conditions, is limited
in cross «ind size and le cffoctive cross wind diemeter especially
under invorgion cerditicon 43 ofton smell compared with the distance
interceptos by the 22 1/2° wind seclor over which averages were made
for wind direction.

The wtbave caleuluticns chow thet i everego diluiien fector X /Q 1e at lsast
5.6 x 10'6 uc-.-/u3 at the locatich of rexlimum giround cencentration: therafors,
it le roquected thet the USAEC parril the NUALC %o utilize &n atmospheric

10, "Workbock in Atmcgphe.dic Diffveien Colculaticns, 0. A, DeMarrais,
1D0-12005, Pabiuary 1959, po L%




; dilution factor of 10"‘ sec/uj for the release of radiocactive gases from

L its stack.

Vory lruly yours, N

Arthur (o Quirk,
Chairasn

Subecrived and Sworn to before w this /& :_‘ dey of % 1963,

My Comdission expires 5P, Loé & B
x

Enels

(1) Tadls I

2) Tadla II

3) Table 111
-




TABLE I

Wind Speed Frequency of Oecurrence

P A i for X /a)xe
Sec/a Dosigrated Wind Spesd
£

V| 11.7 = 10’5 .05 0.585 x 10‘"5
1«3 noh x 10“5 -093 11115 x 10“5
h - 7 609 - 10-5 )25 1.7 X 10“5
8. 12 L =x 10'5 2298 1,19 x 10"s
13 - 18 2.7 x 10°° .238 0.6L x 10°°
19 - 2 2 =x :Lo"s +05 cl x 10‘5
> 324 018‘ 10.5 2033 602 x 10°s

TOTAL 5,35 x 10" sec/n’

Fnei (1, to RIAEC itr
Dateds April, 16, 1983




TABLEI

PERCENTAGE FREQUENCY OF WIND DIRECTION

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC SIM SUM/12

N 9 9 7 6 8 3 - 5 6 7 6 5 75 6.25
NNE I 4 6 6 8 8 4 3 5 6 a8 5 3 69 .75
NE 3 S 5 B 7 S 3 “ S 6 4 4 53 4.42
BNE 1 1 2 1 2 2 1 1 1 1 2 1 16 1.33
E 1 1 2 2 1 1 1 1 1 1 1 13 1.08
ESE 1 1 2 1 2 1 1 2 1 1 1 1 15 125
SE E 3 7 8 12 7 7 7 4 K 3 o 70 5.83
SSE - 4 4 6 8 8 5 & 5 4 4 3 59 4.92
S 4 S 4 7 5 7 7 7 7 6 6 4 69 5.75
SSw 8 B 6 8 6 12 12 12 11 7 8 7 10 8.42
SW 10 7 5 10 6 14 16 13 13 12 10 10 126 10.50
WSW 7 5 4 6 < 6 8 7 5 6 8 11 77 6.42
W 7 6 o 6 5 7 8 6 6 6 9 10 82 6.83
WNW 11 16 15 8 7 8 7 6 7 7 9 13 114 950
NW 13 14 13 10 8 8 7 8 9 9 13 13 125 10.42
NNW 7 11 9 6 6 4 4 6 6 8 7 7 81 6.75
CALM 5 B 3 3 5 4 6 7 7 6 5 3




TABLIE III

Stability Parameter Wind Veloeity  Diff. Coef.  Smax
n wph c miles
22 (super adiabatic) 31 +39 0.21
s o3 0,12
10 231 0. 12
«25 {adiubatic to s o? 0. 56
isothermal)
5 016 033
10 s15 0. 362
033 (Iscthermal and 1 o3 1.7
slight inversion)
5 .08 1.07
10 07 1,25
o5 (streng inversion) 1 +05 Gl
5 203 81
10 - 02l 011

Enel (fII) to RIAEC ‘tr
bateds April 16, 1963




EF ST HT 14000 DAVID

A B C D | E F G H
- J
2 e
3
a delta H H + delta H
5 26.95/COLC [COLD*.4  |dxCOLE COLF+35 |COLG-146
6 EFFECTIVE _ |EFFECTIVE
7 | WIND SPEED U w/u STACK STACK HGT -
| 8 | AVG. WIND HEIGHT HGT OF BLOG
a MILES / HR, METERS/SEC| METERS/SEC METERS METERS
1 0.447; 0.45! §0.29| 310.71 173.62 208.67 194.04)
1703 .44 TO 1.32 0.89 30.28 118.48 56.21 101.26, 86.63|
4707 1.76 TO 3.08! 2.45 11.00) 28.7 16.04f  51.0 36.46|
8 TO 12| 3.52 TO 5.28 4.47 6.03 12.37 6.91 41.96 27.33]
13 TO 185072 TO 7.92 6.93 3.89 6.70]| 3.74 38.7 24.16|
19 TO 24/8.36 TO 10.56 9.61 2.80 4.24 2.37 37.42 22.7
> 24 >10.56 10.5¢ 2.55 3.71 2.07 37.12 22.4

W = STACK DRAFT = 26.95 METERS PER SECOND

CACS BLDG HGT = 48 FEET = 146 METERS |

N IR ot o ot |t |t |t |t |t |t |
~ O INOnsIWINI=O

d = DIAMETER OF STACK = 22 IN = .5588 METERS

Spreadsheet 1



EF ST HT 14000 BOSANQUET

A C D G
1
2
3
4 defta H
5
€ |AVERAGE ¢ (W/U)A2 615/COL D 11.31 - COL E |COL FxCOL Px
7 |WIND SPEED 3.14y.5588
8 |METERS/SEC
9
10 0.447 3634.98 60.3 0.01 1 137.5
11 0.89 916.93 30.29| 0.02 1 68.52
12 2.45 121.00 11.03 0.06! 1 24.21
13 4.47 36.35 6.0 0.10 1. 12.79!
14 6.93 15.12 3.96 0.16) 1. 7.88|
15 9.61 7.86 2.90 0.21 1 5.13
16 10.56 6.51 2.66) 0.23 1 4.8

Spreadsheet 2



EF ST HT 14000 HOL'.

A B c 0 r
1
2 _ 26.95/COL A |1.5x.5588xCOL B |[COLC +35
3
4 (U w/u o
5 |WIND defta H H+deltaH  Heff -
6 |SPEED BLDG HT
7
8 |METERS/SEC
9 |
10 0.447 60.29 50.54 85.59, 70.96]
i1 0.8 30.2 25.3 60.43 45.8
12 2.45 11.00, 9.22 44.27 29.64
13 4.47 6.03 5.05 40.10 25.47
14 6.93 3.89 3.2 38.31 23.68]
15 9.61] 2.80 2.35 37.40 22.77
16 10.56, 2.55 2.14 37.19 22.56
17
18
19
2 0 |delta H = 1.5dW/avg u

Spreadsheet 3
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LINE SOURCE 14000 HOLL

A B & D E 1 G H 1 J K
1 12COL A ICOL B/.01 _ |COL Cx3.7EXP 07|COL E SHEET 3/COL D/4CO:i. E [COL F/400 [COL 5x1000 COLHXCOLI | COL Jx.1
2
3
4 |U
S |AVERAGE  |UNE SOURCE UNE SOURCE DISTANCE FLUX AT DOSE RATE |DOSE RATE  |FREQUENCY | DOSE RATE DOSE RATE
6 |WIND SPEED |STRENGTH STRENGTH LINE TO RECEPTOR MICRORMHR |OF WIND CORRECTED FOR| CORRECTED
7 RECEPTOR SPEED WIND SPEED _ [FOR
8 |METERS/SEC |/mC/METER |mCi/CM DISEC-CM oM PHOTONS PER |MRHR DIRECTION
9 SQ CM-SEC MICRO RHR  |MICRO R/HR
10 0.44 0.27] 0.00268456, 99328.86| 7096| 3.50| 0.0087486 8.75 0.05{ 0.
(11 08 0.131 0.00134831 49887.64] 4580/ 2.72| 0.00680781 6.81 0.093 0.63]
(1 2 2.45 0.05 0.0004898| 18122 45 2964 1.53| 0.00382 37 38 0.25 0.96]
13 4.47 0.03{ 0.00026846] 9932 89 2547 0.97] 0.002437 2.4 0.0298] 0.07]
14 6.93| 0.02| 0.00017316 6406.93| 2368( 0.68 0.0016910 1.69 0.238; 0.40]
15 961 0.0!| 0.00012487 4620.19] 2277 ¢.51| 0.00126817] 1.27] 0.05 0.06]
16 10.56! 0.01/ 0.0001 tsul 420454 22 0.47] 0.001164 1.1 0.01 o.oz%
17 i i
18 | THIS LINE SOURCE CALCULATION IS TAKEN FROM LAMARSH| PAGE 462 2 0.
19 |AND CALCULATES THE PHOTON FLUX AT A RECEP ORX CM |
2 0 |FROM AN INFINITE LINE SOURCE. THE PHOTON FLUX IS THEN CONVERTED
2 1 |TO DOSE RATE IGNORING ATTENUATION DUE TO AIR SCATTERING
2 2 JAND ABSORPTION AND IGNORING BUILD-UP
23 1 L L
24 Mw?&c.wmomammmmmwmuw.
25
2 6 |IT TAKES 400 GAMMAS/SQ CM-SEC TO PRODUCE 1MR/HR
2 7 |[FOR 1.3 MEV GAMMAS. 1 1 {

Spreadsheet &
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PLUME DOSE 14000 HOLL

A B C D E F | G H 1 J K

1

2 lu s usS

3 |AVERAGE PLUME 1SUB 1 1SUB2 xl SUB 2 1SUB1 + COL G TIMES COL H 1 DOSE RATE
4 |WIND SPEED |CENTERLINE k|1 SUB 2 F19 DIVIDED BY |FREQ OF __ |PER UNIT

5 TO RECEPTOR/|.0073XS WIND SPEED WIND SPEED| EMISSION

6 DISTANCE RATE

7 Davgu/Q D/Q Davg/Q

8 |METERS/SEC|METERS

9 e
10 0.447 70.96; 0. 0.65) 0. 0.506 1.156| 6.0276E 1.3485E 0.05! 6.7423E-07
11 0. 45.8! 0.33| 1.6 0.82] 0.902 2.502] 1.3046E-05| 1.4658E 0.093] 1.3632E-

2 2.45 29.64; 0.22) 3 1 1.1 3.5 1.825€-05] 7. :27 0.25 1.8622E-0€
3 4.47 25.47! 0.1 2.6, 1 1.1 3.7| 1.9292E-05| 4.316E 0.0298] 1.2862€-07
14 6.9 23.68; 0.17 2. 1 1.1 3.8 1.9814E-05 2. osme-osl 0. 6. -07]
15 9.61 22.77 0.17] 2.7 1 1.1 ?& 1.9814E-05/ 2.0618E-06{ 0. 1.0309E-07]
16 10.56, 22.56 0.1 2.7 1 1.1 3.8| 1.9814E-05| 1.8763E 0.013 2.4392F
17
18 TOTAL 4.8362E-06]
19 0.1616 0.007 0.00 1.3 5.2142F
20
21 DIRECTION

2 |DavgO X FREQUENCY [X Q X lsectwr =
23 | 4.83624E 06, 0.1 0.00012] 3600] 2.0893F-07| RAD/HR 0.00020893| mRVHR

Assume BO; = .0073 because ¢ = 1
Oy =0, = ©,
B, = -0034
k = buildup factor = 1.1

for Argon-41, ET = 1.3 MEV
o= .0073

Y
receptor = (.1616 MU Ey) Q(I; + kIz)/'lavg

where I; and I2 are from pages 341 and 342 of Meteorology and Atomic Energy, 19€&

Spreadsheet 5




MAX GRD CONC 14000 HOLL

A B O - D E F
1 C=B/A E=D.
2
3 f CORRECTED
4 |AVERAGE FROM PAGE FREQUENCY |FOR WIND
5 |WIND 410 OF WIND SPEED AND
6 |SPEED PASQUILL A SPEED FREQUENCY
7 |METERS/SEC
8 U ¥ /0 v/Q Yavg/Q
g
10 0.447 0.000052| 0.00011633 0.05 5.81655E-06
11 0.8 0.0001| 0.00011236 0.093| 1.04494E-05
12 2.45 0.00018! 7.3469E-05 ~ 0.25 1.83673E-05|
13 4.47 0.00025| 5.5928E-05 2.0298 1.66667E-06
14 6.9 0.00027| 3.8961E-05 0 238, 9.27273E-06
15 9.61 0.00035( 3.642E-05 0.05( 1.82102E-06
16 10.56 0.00035 3.3144E-05 0.013{ 4.30871E-07
17
18 TOTAL 4.78246E-05
19|
20| VYavg/Q XDIRECTION (X Q =
21| 4.782462E-05 C.11  0.00012] 5.73895E-10/CURIES PER !
22 | METER CUBED
23 JUNRESTRICTED MPC FOR ARGON-41 IS 0.00000004| MICROCURIES / CC
24 262000/ 5.738955E-10 0 000001 1.3| 1.95469E-10|R/SEC
25 ‘ i | 7.03688E-07 RHR
26 | 0.000703688 mR/HR

X = 2.62 x 105¢E R/sec, Lamarsh page 568

where @is Ci/cm3
E is MEV

Spreadsheet 6




