U, S, Atomic Energy Commission 5/
Division of Materials Licensing el
Washington, N, C. 20545 ’ o

Attention: Donald A, Nussbaumer, Chief
Source & Special Nuclear Materials Branch

Re: License SNM-764 - Additional Information,
Application dated 14 April 1965 for Out-
of-Plant Air Sampling

Gentlemen:

Included herein are additional information as requested in
your letter of 10 June 1965,

1, Reasonable Effort (of 3 Companv) to Minimize Discharged
radioactivity

5. Exhaust Ducts

.« There are approximately thirtv-three (33) exhaust ducts
which exhaust air from building TCAAP-675, Each unit
is equipped with filters so that all air exhausted
through hoods, dry-boxes cr other plant equipment is
filtered before discharge to the atmosphere,

2. The standard filter svystem is one composed of one-or-two
prefilters followed bv a high efficiency (absolute) filter,
Some operations which cause severe dusting are cauipped
with (torit) dust collectors in advance ot the filter

boxes.
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5« Alr operation mav be cperated without the absolute
rilter only 1f (a) the nature of the operation is
such that particulates wnich are gumming cr sticky
rapidly plug the high erficiency tilters; (b) alter-
nate filtration 1s provided such as water-scrubbers,
electrostatic precipitates, etc,.; ana (¢) air sampling
within such ducts shows that the limits of the license
are nct being exceeded,

At present, there is only one duct in this category
which does not have the absolute filter, This is at
location 6~2 (incinerator) This wunit is equipped
with water-scrubber and p..filter, Tar formation in
this operation results in gummvy deposits which would
rapidly plug an absolute tvpe filter,

4, Indications of need for change of filters are the
result of (a) draft gauge readings and/or (b) air
face velocity readings and/or (c¢) exhaust air sampiing.

B, Doors or Windows

Some doors or windows in the plant areas may be open during
the summer months; air which may escape from the building
through doors or windows is of course not filtered. Since
the MPC for in-plant air is a factor of 25 greater than

for air in unrestricted areas, there mav, on occasion, be
concentrations which are instantaneouslv greater than

Table Il concentrations, which are released through doors
or windows,

Air monitoring at such locations is at the same freauency
specified for cther exhaust points; the freauency is based
on nast results or expected values as listed in our letter
or 14 April 1965,

Il Information on Flow and Concentrations

A. Flow Rates and Total Volume

Each filter unit exhausts an average of 1200 cubic feet
per minute, This amounts to a total of 17,860,000 cubic
meters ver vear per unit, The plant total (® 33 units)
would be a maximum of 589,380,000 cubic meters per vear,
Since all units are not operating all of the time, the
actual total would be something less, probably 75% of
the values given,



e - P—— T ——— —

UQSQA.EQCO '3' 0 JUIV 1965

e ladionuclides

«ith the exception of & minor &snount of normal or denleted
uranium almost all of the radioactivity released from the
oullding to unrestricied areas would be due to tullve
enriched uranium, which has an a  proximate specific activity
¢f one gram uran{un equal to 75 wmicrocuries (alpha), The
Table 11 limit for all of the radionuclides in high enriched
urasium mixtures is 4 x 10°1< microcurie ver c¢c., The
act%:lty of the mixture is principally due to the isotove
U-Z .

C. Average Concentrations at Stacks

The average concentrations at cach exhaust noint follow,
fhese are time-weighted concentrations exvressed as percent
of Table II “PC limits (unrestricted areas).

Max mum

Area and Actual Average, ‘faximum Expected Juani iy
Lxhaust Four Months, future Averzges Release,eU(93,5)
Unit No, Jan-Anr 1965 One Year Basis Per vear
1 1.8§% ah G,.,C5
bel 24.2 50 0,50
0'2 3500 150 1050
0‘3 ?IQU lSU 1(50
7«1 4,7 10 . 0,10
T2 15,0 <0 0.20

Je 0,8 5 0,05
‘.- 110 20 0,20

10 Sasd 20 0,20
l:‘l :‘S 10 C.IU
11«2 U,0 10 0,10
1a- 340 10 0,10
1d-2 J.,0 5 0,08

LR | 9,2 20 0,20

14 1.5 20 Pt

15 B.3 2% 4
1v-1 v 25 0,35
16‘2 S.O 23 0-25
17‘1 4.3 59 0050
17+2 3.0 25 0,25
18«] 3.4 25 0,25
182 3.0 29 0.25

19 1.0 50 0.50
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rea and ctual Ave,, imum Exvected ‘“‘axirzum Cuantitv
“xhaust “our tonths “uture Averaces; Relecase, Cram U
Init .io. Ja.:Apr 1965 ne ear sasis ,93,5) per Year
07 2.8% iod 0,45
b4 4,0 o5 0,25
23 .0 50 0,50
24 9.0 150 1.50
50 5.0 50 0,50
3l T+0 20 0,20
25 0,0 5 0,05
53 0,0 10 0,10
Cpen Doors
or Windows 150 1,50
17.0% 408 15,4 grams U
Averacge Average per vear Total

UDs Peak Concentrations at Stacks

Feak concentrations are rresent:d below, These limiting
concentrations can be expecte ! (o prevail for fractions

of ~ day (few hours to severzl hours), At any one exhaust
unit, svch peak concentrations have been observed onlv a
few times per vear, I[he peak concentrations are averaged
into .he average concentrationr revorted in C, above.

Table Il Basis

Tnticipated ruture fleleased
Act, lecorded ‘eak Concentration Grams U (93%)

Exhaust Peak Concentr'n !nrestrict Kestrict-. Per Dav at Peak
Unit No, Jane-Apr, 1265 ea Alr ed Air Concentration
1 13% 250% 10% 0,0065

0=l 1276 1250 50 0,0325

6e2 2099 5750 150 0,0970

el 5930 3750 150 0,0970

7«1 t 125 5 0,0032

7«2 15 145 ) 0,0032

Je1 . 125 5 0,0032

de2 11 125 5 0,0032

10 ) 129 5 0.0032

il=1 7 125 5 v,0032

11-2 0 185 5 0,0032

12-1 4 125 5 0,0

g
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Wwtual ‘ecoraed euxk_.oncentration rams U (93%)
“xhaust “eak Concentr'n Cirestrict- .2stracs- Per Day at Peax
Unit No, Jan - Apr 1965 ed Air eg Air concentration
13«1 13% 125% o4 0,0032
14 3 230 10 0,0065
15 4 025 : 0,0163
101 “ 2500 00 0,0650
16«2 20 2500 100 0,0650
17-1 13 1250 30 0,0325
17«2 20 1450 30 0,0325
181 dV -o00 10U U.0650
18«2 ) <300 00 U.,00650
19 154 2500 100 J,0650
el 3700 2500 o 0,0650
el 390 025 -5 00,0163
cl-1 3740 2500 100 U,0650
12 440 1250 50 0,0325
23 180 1250 50 0.,0650
! 2 <500 100 0,0650
8 5 125 3 0.,003¢
30 110 2500 100 0,0650
31 1 025 3 0,0163
33 5 <50 ey 0,0065

11T Human Occupancy 't "oints of Highest Concentrations

A, The points of highest concentrations in unresrricted
areas ‘'uring inversion conditions are the locations
close to the building, TCAAP-675, iHuman occupancy
close to the buildineg within i50 feet is negligible
with respect to a vearly basis.

5, Principal occuvancy in the region within 150 feet of
the building is bv perscns who are emploved by the
3M Company and are under health phvsics control,

Cs Although there is not a rfence around the building,
prolongea occupancy in this region is limited:

1. After-hours and holidavs, the reservation is patrolled
bv TCAAP guard perscnnel, precluding lo tr "ing or
unauthorized occumancy during these periods.

2. DUluring regular hours unauthorized occupancy for pro-
longed periods is not anticipated and would be
prohibited by building 675 supervision, We do not

T —
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consider that a few hours 1. this area is unauthorized

ar 48 this cansidered 2= a nrelanged terisd,

Os ‘egular sutnoriied OCCUBANCY 10 tae unrestricted areas
within 150 feet of the building incluge:

Nature of Expected Max, Hours Per week
Occupancy For Anv Individual
Deliveries 2

Train Switching l

Drivers on Road

Wavs !
Power and Trans~

former Repair * s
Crass cutting " 8
Steam line

repair » 16

* These jobs which give rise to occupancv times of more
than two hours are less than "once a vear' type jobs.

£+ During normal or average conditions, the points of
maximum concentrations in the unrestricted areas are
locate. 450 feet to 250 feet away in the direction
of prevailing wind, This region happens also to
include the locations at which maximum human occu~
pancy occurs, as described in the following section.

IV Peak and Average Concentrations At Points of Human
OCCUDENnCyY

The principal points of human occupancy in the un-
restricted areas are:

Bldg. No. 157 115 151 108 112

Distance from

bldg 075 (ft) 270 200 200 200 160

Emplover FCC FCC “ark-Lee FCC FCC
Lab

No, of

Occupants 15 12 5 P “

Hours per

neek 40 4 40 5 5

Func” ion Fire Steam Chemical Storage Tool

douse Plant Lab Storage



U.SOAQEOC. «7e 7 Jul[ 65

slde. No, 157 115 151 108 112

irection of

Jrevailing

Winds? 1es 0 NO Tes NO
Air Sampler
Installed? Yes No No Yes No

Expected Year
Average Concen~
tration; Table

11 Basis < 10% ~10% «10% «10% «10%
[xpected 108

Hour Peak

Concentrations

Table [1 Bagis 100% 100% 100% 100% 100%

VY DProcedures and Calculations to Determine Concentrations
in Unrestricted Lreas

A, Procedures

The actual concentrations of the alpha radioactivity in
the air in the unrestricted areas will be continuously
monitored by air samplers installed at nearest points of
possible significant and continuous human occupancy, and
in the directions of prevailing annual winds, These
locations are at buildings 157 and 108, as described
previously,

B, Calculations

Calculations based on stack sampling will not be used to
record concentrations in the unrestricted areas, For
purposes of estimating the magnitude of expected concens
trations, results of calculations are presented,

1. Maximum Concentrations - Reference:Section 22-2§,
"fadiation Hvgiene nanabook," H, Blatz, ed,

The simplified Sutton equation is:
j )

X max * 7776 @ ne

X max = maximum concentration in the unrestricted
areas
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J = Emission rate, nicrocuries per secondg
i % Yean wind veleocityv, meters rer second

h = stack height, meters

Average 0 = (1.6 x 10*Ouc/M3)(19.0 M3 /sec)
* 3,0 x 10*°%uc/sec.

u * 2,5 m/sec

h=3%,0m

Calculated X max » 320 x 10°8
(4,26)(2.3)(9.0)%

5,3 x 108 pe/Md

or § 1 2C o« 3,3 x 10°1% 100
4 x 10*

1t MPC (Table II basis)

dilution ratioj = %%l e 40131

Expected maximum peak concentration in unrestricted
areas

= 3750% .
T 95% MPC (Table II basis)
Location of Maximum Concentrations in unrestricted
areas - reference: rigure ¢2-40, "Nadiation fvgiene
Mandbook,” B8latz, ed,

X max = distance to point of maximum ground level
concentration, feet

where X max =
P

p = diffusion coefficient

¢ stack hoxght = 30 feet
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Condition

k3

Low
turbulence

Average
turbulence

Moderate
turbulence

0,02

U,05

0.10

sils o July 1965

X max, feet

200 feet

250 feet

150 feet

If there are any questions relative to this additional
information, do not hesitate to contact us,

Yery truly vours ,,\

P o - W —
e e, M

William E, Rowe

Supervisor

Nuclear Materials

Control

TCAAP-675S



