—

W T (7  LCERL FLE )
o , FOUTING |

JE€L | %L
Prion oI [ Tal]

|

R T . e

12-4932-1 Pr!

40-2061 ,[rm wa LTI @lGlowo

c-3317

Amarican Potash and Chemical Corperatiom
Lindsay Chemical Divisica

258 Amn Street

Vest Chicago, Illinois

Attentiomn: Mr. Bruce .. Bemmett
Hanager of Manufacturing

Gentlemen:

This rafers to the inspecticas conducted om April 19 through 21 and
24, 1961, and June 23, 1961, of your activities suthorised under
ARC Bypreduct Material Licemse No. 1249321 and Source Materisl

License Hos, R-234 and C~3377.

There were no itame of aoncompliance neted for Licemse Ne. C-3377.
Vith respect to License Nos. 1249321 and R-234, it appsars thet
certaln of your activities ware not conducted im full compliance

MAX 2 6 1967

vith the requirements of the AZC's "Standards for Protection Agaimst
Radiation,” Part 20, Title 10, Code of Fedarsl Regulations, ins that:

e LicesE wo, 1349821 Pl T

L~ L. The arves in which licansed byproduct material
was stored was not posted as required by Seetion
20.203(e) (1), "Caution signs, labals and signals.”

D
LcsNse W, 8 e I

/ 2. Surveys conducted pursusnt te Section 20.201(»),
"Surveys,” wvere inedequate in that time oceew~
pancy studies had net been conducted and time
waighted exposure determinstions had not besn
made to determing complisnce with Sectionm
20.101(b), "Exposure of {ndividuals te radia«
tion in restricted arsas.”
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3. The quantities of radistion axisting is ware-
s otricted aress om the raillroad right-ef-way
, .. ®djacest to t hnlu-au storage area were
Lov'" | sesh that an vidual could have recelived
\.,;" a dose in axcess o!lﬂ-iuu'-h-ynv-
A o.n.ttn days, in viclation of Section
[ 4 20.105(5) (D), "Permiseidie levals of redis-
. tiem ia uarestricted aress.”

\/A. Alrborne redicactivity sreas were net posted
48 vequired by Sectiom 20.203(4)(2), "Castion
sigas, labels and signale.”

3. Perm AXC~3 was not podted as requived by
'/ Section 20.206(c), "lnstruetion of persomnel;
posting of netices to empleyess.”

6.  Recovds of air survey results were net sain-
\, tained in the unite specified in Section
20.401(b), "Records of surveys, radistion
wonitoring and disposal.”

It is noted that the defloiensles described in Iteme 1, 4 and 5 above
wvars corrected priorv to the Juse 13, 1961 iaspection visic,

Vith respect to Items 2, J aud 6, pursusnt to the previsions of
Saction 2.201(a), "otiee of viela'ion,” of the AZC's "Rules of
Practice,” Part 2, Title 10, Coda of Fedearal Regvlatioms, yeu are
requestad te notify this office, withia thirty days of yeur receipt
of this notice, of the steps takem or to ba ilnstituted te schieve
correction of the alleged viclations, sad the date vhea sweh gor~
rection has been or will be achieved,

The informstien you submit concarmning Ttem 2 should inelude the date
by which waighted axposure deterwinmstions will have been completed
for ladividwals wvho continwowsly or occasionally vork in areas having
comcentrations of alrborme radiesctivity.

Ve seote that the validity of your alr sampling data L questionable
{n that the velume of air sampled appears ingufficient, the alpha
count time appears toe short, and & self-~absorption factor had net
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Amaricen Potash and Chemical '
Corporation -3 -

the
this letter, (adicate the steps you have
develop and apply approprist e self-absorption factors
overall lower limits of semsitivity ia microcuries per milliliter
of air, of your sampling and amalytical procedures. Also ine
dicate vhat stepe vill be takem to improwve the lower limits of
sensitivity of your procedures 1if air sampling results ave
sufficiently reliable to show that per
in encess of NIKC,

Tour reply will be comsidered by the Cammission in determining what
further acticn, {f any, may be takes with respect

described in Items 2, J and 6, and woat ag
respect te your application for renewal of License Ne, A

Youwr letter of January 29, 1962, requesting sutherisation to make
nxmznmmu-mumuum
vhether rosstar operstors ars being expoesd to concentretioms of
airborne radicactivity iam excess of Commission stsmdards has been
referved to the Souree and Special Muclear Materials Branch,
Division of Licensing and Regulation. Yeu should soem hear frem
tham comcerning this matter.

E
2
!!

Very truly yours,

Ehex A, Price
Assistant Directer
Divisieon of Licensing

and Regwlationm
Enclosures |

1. 0cm 20
., wwcm2

bee: Complisnce Division, WQ)
Compl Lames Division,III) w/epy ler 1/29/62
Public Document Room )

SIGNED CONCURREMCE COPY IN BYPRODUCT FILE

LR KB LA 3483 co LR
EXCON 1 Lemi REC D¥wesboumer EArrice

21-27-42



AIR SAMPLINO RECORDS

A separate file for air sampling records is maintaired for each separate area
in the facility where operations are such that airborne radicactivity may con-
stitute & problem.

A file is maintained for the fallowing:

Building #3 - Thorium Furmace Room

- Building #2 - Cascade Room ’
Building #9 - Fourth Floor Pot Baking Area
Building #9 = Third Floor Area (D=7 tanks)
Building #9 - Seeand Floor Area
Sand Roasting Shed

All folders show the following information:

"a. Time schedule, Every other week take one-half sampling spots
shown on floor plan so al. spots are covered every L weeks,

b. S minute samples, Until sufficient data is accumulated to show
daughter activity:

Count 1 min. -~ 1 hr. after sample
1 min, = 10,6 hr, after sample
UO liﬂ. b 1m hro “‘.r .Wh
60 min, - L65 hr. after sample
For each caunt ogmplete activity is:
uwe/ml x 10~ -o/-xq/oxll ?x_1
7

(1) Fram 10.6 hour caint record Rne=220 byl!ulupxyi.n( activity

(2) Obtain Bi 212 activity by subtracting 0.9 (10.6 hr act. M.)
froa 1 hr lcﬁvuy. Multiply by 2 equals Bi 212, WMPC 1s
10. uc mlo

(3) Obtain na 224 by, dividing corrected 106 hr count by 1.7.
e 1s 70 x 0-11 ue/ml.

(k) To obtain Th(nat) subtract 0,1 Ra=22L sctivity from L6S
wr ut:l aotivity. Divide answer by 5.9, WPC is J x
ue,/ml.

"When C<R samples :re completely oai nted a review of procedure will bLe
made with a view to detemining Th(nat) only from 106 hr count."

In addition to the above information, the following is included for the third
Floor Area (D=7 Taoks) and the Sard Roasting Shed:

- continued -
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Air Sampling Records -2 -

"‘l'ino ach.d’lh .o

Also esvery other week lLake 2 random samples so that the. entire
area is covered systematically, These are not to be diagrammed,
but if a trouble spot appears check with RS0."

The air sampling results are recorded on the fomm attached to this Exhibit.

Documentation of exposure tine (weighed time study) has been made for the
Sand Roasting Shed. Uocumentation is in progress for the Thorium Furnace Room
but has been interrupted for installation of new equipment in that room, and
is in progress for the third floor area (D-7 tanks). No other areas have been
documented.

The documentation for the Sand Roasting Shed consists of the following state-
ment:

"Time spent by operators in Sand Shed. Estimated by J, Clayton, Day
Operator and bradford, Night Foreman,

1. Day Operator spendds 6 hours in shed, 6 hours at the hopper.

2. Night Operator spends 6 hours in the shed, L hours at the
hopper.,"

EKHISTE §
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RECOAUS O EXPOSUIE. TO AIRX RADIOACTIVITY

The only record of exposure of individuals to air-
borne radicactivity commists of a report of over-
exposure dated Jaruary 27, 1962, Vetermination
of this exposure was made as set forth in Exhibit
Ge

For those areas in which air samples siow less
than 3 x 107 uc/ec of thorium, no detemina-
tion of exposure received from timse lesser con=
centrations is made and consequently no records

of exrosures dues to these concentrations are made.
The licansee states Ly knowledge of the area in
waich an individual is assigned (“ecords of such
assignment are kept) and by sample results, he can
arrive at such records of exposure assuning eight
hours per work day.

The licensee comsiders exposure resulting from
exposure to airvome radi.activity and exposure
from external sources of radiation as two separ-
ate entities,



AIR SAMPLING TECHNIQUES

Beginning in May 1962 the licensee instituted a revised air sampling pro=-
gram. Prior to the institution of the revised program, the licensee used
a variety of sampling times and sample counting times varying from 1 min-
ute to 1 hour.

Under the revised procedures, the licensee intends to take 5 minute san-
ples (175 liters) in restricted areas and 1 hour samples (2100 liters)
for ervironmental samples. For samples from restricted areas, counting
times are of 1 minute dumtion for the sample after 1 hour decay and 10,6
hours decay., After the 106 hour and L65 hour decay, the counting time is
1 hour. For environmental samples, counting will be performed only for
the 106 hour and L65 hour decay. One hour counting time will be used,

Air sampling is accomplished us' . a locally constructed air sampler draw-
ing 35 liters per minute. The ampling medium 1is 1,25 inch ¥hatman L1
Filter paper.

No chemical processing is performed on the sample. Thorium conmtent is de-
termined solely by measurement of radioactive content.

The counting time and . gth of sampling, acco ding to Jr, Healy, were dic~
tated by the numerical value for the maximum permissible concentration as
set forth in the Federal fegulation. Dr, Healy stated that a value as
counts was calculated which would give good statistical precision and would
represent the maximum permissible concentration. Based on this value, he
had determined the sampling time and counting time necessary to arrive at
this calcilated value assuming that the air being sampled was at the max-
imum permissible concentration. He stated that for samples below this cal~
culated value, a loss in statistical precision has little significance
gince the samples are below the maximum permissible concentration.

The formula used for calculation 1;129 2

ue/llxlo'u- e/mxd/exT x

¢/m is the measured counts per minute.
d/c is the disintegrations per count based on a direct corversion
using & uranium standard,

1.29
{8 a factor based on valume sanpled and time of sampling.
1
7  is & factor to allow for self-absorption by the filtering medium.

Currently, measurements are made at 1 hour, 10,6 hours, 106 hours, and L65S
hours after sampling, The L65 hour count divided by 6 is considered to re-
present the thorium content, The results are divided by 6 due to 6 alpha
emissions per disintegration.
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.. the period June 1961 through April 2, 1962. ALL results are shown as =i
SRNE:/ e per milliliter of maturel thorium. Attachment 1 to tids exhibit sfiow
L0 same results armanged to show samples taken per ares. u\u..tmtbt
el wsed by U Licenses for recording sample results, ol

‘Wﬁo-l-lnhbamm.fmlﬁn-hi-ni‘ buroed: ¥

A sasples of 15 minutes duretion; o-u'ﬂ-durh-m Lotal
$4 counts from 7.7 to 105.5, Maximus results 7.9 x 2!.
e T slnoe this sample, facilities have been changed.)

__.cn/u-mmneu-.k-. L breath -n-phodllt-a
“pe Siony oounted after 1 hr, 10.6 hr, br, 35 days; duration of firef
- two counts - 1 minute; dumtion of second two counte - 1 hour, M
A . s-mun.exm-ha/u (oatursl thorium) R ©

6/7/61 « Bailding #2, Firet Floor Arear ) breathing sone sesples of 1

Gurtion) counted after 1 hr, 10.6 hr, 106 hr, )5 days; duretion of
. firet two counts - 1 minute; duretion of seoand two - "l
L total ocuints from 9.6 to LOO, Maximum result 16.2 x L0~dlye dd
' wrl thorium), On & weighed time basis, this was below limi T
mnthnmhun-wdh\.ml-tonw“u

" . We 7
e “" 6/10/61 « Mllding £, Thorium Fumece: L samples of 1 mimute durntion; oa.
¥ e after 3.2 hry, 10.) br, 106 br, and 35 days) duretion of fires 2

= 1 ndrute; duretion of second two counts - 1 hour; total counts from
9 % 1,100, Maxisum result 205 x 10~Muo/ul. On & weighed Sime ba-
. Ma, this L» recorded as 0.5 mpe. - :

Ly Y 861 -« Bavirormental semples: ) sasples of 1 hour durstion,

VA of 1 hour dmuﬂ total oounts fram 277 w Results -
e oite - 0,20 x Wuo/nl; Vedder's « .05 x wo/uly Ball's « .u
Wil /ul,

. AL
"7 10/20/61- Raviromsental ssaples: ) samples of X lmn.o sach. Counting
of 15 dnﬁ:; total counts from 70 to Results « Plant site «

T .d.:w- /ul, Yeddar's - ,009 x 10" /n.m'--.ua

. ",
“’ 10/20/61~ Thorium Purnece Roam: 16 samples of 60 minutes; counting e of b 1)
umvﬁ_um counts from 221 to 12,207, Maximus results of 10,2

/al. On s weighed tise basis this was below Limite, -

L/15/60~ Bullding 9, Piret floor: A5 samples of 15 minutes Muretion) eount ing
e of 10 minutes; total caunts from 36 %o 19, Maxisum results of
1.4 x 10-Mye/ml, .
o
1/16/6)- Bullding 9, Secord floor: 22 samples of 15 minutes huﬁ-.
ing tiee of L0 ) total counts from 3) %o 121, .dh
“OQM.W. /-lo ' e
REPY O gl B g ar IV N R I
Bullding 9, Third floory l)oq:ludl!mhnm
S of 10 u.wmuwum. L-

0,L88 x /ml., .
i .4,- - m a..J !
huun u-un.m senples of 15 mir Y M ing

I,u-hol mx un\- from 14 % lda.-hd- sulte
of ‘.,m x fm ue/nl,

.

M/17/6ke Bullding 9 Rooft 1 sasples of 15 minutes dumtion) couwnt tine of
10 ﬁmﬂﬂl total ocunts of 36 t B0, Maxioum results of O,L0) x
Wr-Mug/ul,

L/21/6) Bilding Roof 1 7 semples of )0 minutes duretion; counting time of W
minutes; total counta of 36 to L0, Maximum results of 0,0L) x 1oM

we/al,
- gomtirued -

BLET N

J6
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Compilation of Licensees Alir Monitoring Progrma Results - Continued

Exhivit H

u/21/61 -

2/1n/%6 -

12/12/6 -

12/1)/61 -

e -

-

et -

‘\.M
Roasting Shed: 12 sasples of xswamu.m

M1

g
> §

tf
5" ?S; "

F s
E
.

' nmollbwtntw eaunt ing
n,:uuamonnum. Maximum results of

£
w3

2 llurhmuuo.m 9
b total ocaunts of %o 282, Maximum results of

H
i
g

S 2 s of 1 hour dumtion; eount time of
oounts of 1,011 to 10,175, Maxisus mesults B i

:
£
&

~ |
H
;

of
:
:
;
£

Area around De7 tankn (aot in oparetion): L1 samples of § sinutes
duretion; oounti u-u’!m-;‘m-.mdhﬂhmx.
Maximum results of 3.7 2 0 .

l-?‘!“-dlmu u:uocluammum-m i
of ) total counts of 365 te 2007, Maximus mesults of 0,76
x

Mnumum. 12 samples of 2 minutes duretion; counting
;‘ 1 wtal counts of 35 to 510, Maximus results of
i x

0.7 Tanks Cotwalk Arwa: 12 samples of 5 minutes durstion; counting
. 3

e uw U\-o:“ha‘-

4 lui hn\u. Shed: 17 c.ln of § um 'hnua. ooumting time

minutes; total counts of 25 to 208, Maximum results of 0.2 x

Pullding 9 « Nitmte on Areas lo.hool!lu\;o”-
M-.-uuund } total counta of 1399 %o 2510,
imum res.lits of .hllw‘m.

Budlding 97 - Nitrate Evporation Arear 10 samples
Slon; eounting time of § pinutes; total counts of
fwus results of 27 x /al,

1= P M b A

oo . maulte o
lo‘h-hl. (Inn .\y aum on floor creating dust du‘)
Next highest mesult: 2.8 x L0~

“esbove lindt specified in vontinued
0 ¢ 22, ° )



Compilation of Licensee's mummwu-
Bxhibdt N « gomtinued )=

310462

¥w/e2

V62

¥ Xo/62

L/R/62

Arear 8 sm .hootSnmuuuuo-nu.I.

x °

Sand Roasting ned: Uul'hootimanmm euming

tae of § ) total counts of 20 to 190, “aximus resul ts of

‘o’. al,

Sand Roasting Shed 10-.1- S minutes duretion; coumting time

of 5§ minutes; total counts of 22 to 70. Mxisum resd ta of 2.5 x

Sand Roasting Shed: loqhod!dmtnu-.umtmu-

¢m.mmm¢n 156, Maxivum vesults of 2.)

x .

Samd Rossting Shed: § samples of § minutes duration; eounting time
total counts of L) to MO, Maximum results of 2,)



QOMPLLATION OF LOCATION OF LICEMSEE'S AIR SAMPLES
PN S— 1) Mo, of Samples  Maximws Results ue/ml
Cascade Room 6/1/61 4 2.8 x w4
-1l
. 2 floor W.2x W
“(b'ﬁ?‘m .-mu:ﬁﬁd w0 hn.l’uu in Cascade l.:-) "
Purmoe Roam 6/13/61 L 208 x 1M o
10/20,'61 1% 10,2 x W™ o

(Noter Fumace Room has bwen modified to place operstions within hoods)

Sard Roasting Shed u/? 12 0,39 x
1/ 962 12 x Wk
¥ /62 17 8.2 x 10°M o
¥ 9/68 1 10,7 x WM o
J0/62 15 6.5 x w‘& -
MW ' 'o’ x wu
’M h 'o’ x ”.
W/ /62 5 2. x w8
(Note:r W time study shows persomnel exposures below pemitted
linite o for ) individuals reported in licenses's latter
of 1/29/62.
D7 Tank Ares V/%/62 u 3.7 x 10°Me  (Tanke not 1n
18 0.76x 102 operation)
2 12 5. x wﬁc
2/2 %2 12 0.98x W0~
Gontrifuge Area 310/62 " 0.5 o™
Nitretion Brapomti / 2 . 0.2 o
- M 0 0,27 mao™ M
<1
Bldg, 9, lat floor 61 18 1.1 0
- tn: floor n/uM’;sx 22 o.nomo-ﬁ
Ird floor  AL/16/61 2) 0. L08xio"
Wb floor  11/26/61 18 0. 5540~}
“ ’ [ J 8.
Bldg, 1, Lot floor  12/13/61 2 0.076ma0™
Ndg. ), floo 12/12/61 0.068m10™ 4
-5 - n//g/,:x ¥ 0. Ubmic™M
. 5, Mat floor  12/A1/61 u 0,07%6x10" 1
- Balcony uﬁuw 1 0, Jsmio™Md
Outeide Bldg, )
wen -'a:: bwmed  6/15/60 U 7.9 x 0 o
(Note: Omalate buming facilities have been modifisd.)
Kovi rommen tal 8/1/61 3 0.20x 10~
10/20/61 ) 0,0kx 10~

# « Above Lisit speoified in 10 OFR 20,



