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C.3!!: :II.~., NUI.3EE OF Bf.D3rf, SID'.'.Tl:3 DTOSU.IS (C.E '):

GClTTE CIII~J1'- (:'I- r
n*, T OT

E,D3- IT.SS TFJ,1; 100 103 TO 2CD 203 r, 303 TF1.!: 3 33 piDLE E33Y_ . _ .

1/15/61 85 21 12 5 h20 -

'

2/15/61 109 10 10 3 320

3/15/61 100 15 6 6 h20
|

MAIIMUM @AltrCRLT
' -/c)O- ,, 4

h/15/61 85 6 2 2 353

5/15/61 80 6 3 1 310
*

6/15/61 76 3 1 2 710
'

.

MAN QUUtTERLY - - 1060
'

.
.

7/15/61 79 3 h 1 370

8/15/61 90 h 5 0 29 0

9/15/61 85 7 2 0 27 0

k

MAIIMUMQUARTERLY-$ - 690; ' - 710 !*

i- i

10/15/61 85 6 3 2 720

11/15/61 h 60 h h 380

12/15/61 101 13 1 o 260

ETTETM @ARTERLY - 900

1 2 89 h9 15 12 593-
. 62 99 L1 25 12 530

2 100 33 1h 12 860 '.
6

a rTunM @ ARTERLT
'

1h60 '

..
. , .

.. .,

'

.

* * Stated that exInsure is not valid. Jacket with badge attached was
left on thorium nitrate container. Film exposure is not indicative
of persannel exposure. .

.

.

EIIIIBIT E, ATTACRMENT 3'

. . .
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RECORDS OF DIIECT READING SUR7EIS . ',
~

i

4

$/22/61 : Dimet gamma readings at exterior of thorium nitate drums: -

Maximum 18 - 20 mr/hr at side of drum; 3.5 to h ar/hr at 3 feet a
frm: side; 8 5 to 9 mr/hr at 1 foot imm side. . _.

5/E/61 : Wanhouse at " twelve acres:" - 5 mr/hr at surface; 0.7 to .75 mr/hr
at 10 feet.

m t. +.; . ,~ . . . . . . . . .. . .. a,....:....

. . . .

3/2/60 : Fiber dra of thorium aride:
15 5 mr/hr at 6 inches from the drm; 1.9 mr/hr at 36 inches
from tie drum - with the top open - 13.5 mr/hr at 6 inches from--

the top of the oxide; 1.5 to 1.55 mr/hr at 36 inches fran the
top of the oxide.

,,

2/15/60 : Railroad car with thorium hydroxide in 50 sallon drums:
Top of car - maximum 7.5 mr/hr; at one meter from top - L.5 mr/hr.
End of car - h.7 mr/hr at 1 meter; 2 7 mr/hr at 2 metem; 1.5
mr/hr at 3 meters; 1.2 mr/hr at h meters.
Bottom of car - maximum 50 mr/hr.
West side - maximum 12 mr/br; 7 mr/hr at 1 meter.
East side eimm 11 mr/hr; 6 mr/hr at 1 meter.

.- 5/38>0 : Between tanks and wall ama in Building 5 at northwest end of ion
exchange arri dissolving tanks - axizra - 1.2 mr/hr.

2/19/60: Railroad car loaded with 50 gallon drums of pink salta:
Inside of car - top of drums - 0.25 .30 mr/hr. 1 meter above
drums - 0.20 mr/hr.t

| Outside of car at approximately 50 feet - 0.25 to .35 mr/hr.
", !,. . . . , .. . & .. y. .

About
3/25/62 : Solid thorium waste storage at " twelve acma"

Radiation level determined at 50 foot intervals along tle fence
bordered the " twelve acas" wanhouse mid stomge areas in close
proximity to the thorium " mud" waste pile. At the fence location
closest to this oile (approximately 10 feet distance) a -imum

.

mading of 195 inr/hr is recorded. (See Exhibit C, Attachment 2).|

._ -

.:.... ..-
EIRIBIT F

*

Q ; ' ?. '; ' . . . .
" 'i

'

ap a o q v.. + ,.: . v,.. .
- , . .. , . . *a.

w -. ,: m ,a...a w . a.. . .. .... .. . . , . , .. . .. . . . . . ~.
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IETERMINATION OF OVEPELPOSURE '[0 AIP.B0fuiE RADI0 ACTIVITY
^

' s,
-.,

.

If an aga is detemined b an air sample to be som than/

.
- - - 3 x 10- uc/ml of thorium activity, additional sanples amsesen w.w w -- '*"''"C''''taken to verify this. If the additional samales do verify

~ the activity levels in excess of t?e permitted value and
the time of the workers ass $gned to the area is not docu-
mented, then a h0-hour exposum time is assumed and the ax-~

posure of the workers is calculated based on a h0-hour ex-
posure in 7 consecutive days. On this basis, the workers
would be mported as overexpoeed. *

If the workirc' time within tht: area has been documented
at sanething other than h3 hours of exposure in 7 comacu-
tive days then calculations are made based on the docu-
cented exposure time and the 3 x 10-llue/mllimitincreased
or decreased depsniing on this exposure time. Based on
these calculations, it would be detemined whetimr an overs.

.

exposure had occurred.

By use of this method, the licensee determined three ea-
ployees to have been exposed to concentrations in excess of
permitted limits. Tim licensee reported these overexpo-
sures by letter of January 29,1%2. A copy of this letr
ter is attached.,
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i.
For location of sr.mples, see Exhibit C, Attachment 2.

-- .

Sample 1
-6 -

2 x 10 uc/mlsolubh

6 x lo uc/ml insoluble,

Sample 2 -

b.
1 x 10 uc/mlaoluble

-

" Trace" insoluble

M - ,

i
|

; -

...

. a.

|

EKHIBIT C, ATTACHENT 3~~
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IDAHO OPER ATIONS OF FICE ,

HEALTH AND SAFETY DIVISION t--,

Sample from:American Potash & Chemical Corp. SAMPLE RECORD
" " '

(Lindsay_ Chemical Company)_ __ _

Address Ucst Chicago, Illinois CoIInted by: John G. Davis Date: Analyzed by: Date:
,

. 6 N'b4[,William E. Twaler tg,

_ . _ - _ _
q{h0 = _ _

*P "9 P''''"'
' Anof. Quantity

Q Sompte H ur S mple Descripti n Rate -. Time Total Read., To
N-

tfu un. t .m. No. Used, ml. sc. div. . cur' s c/mi x 10"

__17._ .1:30.."12_Acren" _ __ _ _ . _ . 560_ 5_ .2000__ dM f[ /h,3 8, / O' f,5-2 Ccacral air sauple - Monazite Marchouse -

A5-2 Concral air sampic - 150 yards S.E. of Gangue
1:00. lile_ _ Wind variabic_ fro:a.H.W. . to.N. .560_ _5_ _2000_._ M 2 #. [f 2___Ba d h8

4 _ 18..,, _

#d <#'"-5-2 Gcacral air sampic - Pink Salt Marchouse - 3M d., .IN 2 -% 19. 2:00 "12 Acrcs" __ ___5 6 0_ .._5 ___2000 8

k 5-2 Fence line directly south of Gangue Pile - _lO.b,,A $r 2- U' N (O'Ok.'

k__20.-
_ _ _ . _5 G 0_ . _15_ 8400_3:00 "17 Acres"

_[1h_l ik17. _5-1 Cencral air campic - ground - 3 feet froa O_#

E.83 ._ _ . 11:30 finaa H ra rand 11opper_ _ Pot- Baking Arem 7/1 O _% _228f1 _ _a

5-2 Ccacral air campic - top of D7-3 tanh - p 2d ,tl jp '
,_

! fil

E.84 _ . D:45-Building Nn_ 9 3rd Finor Arca_ 24_. __3 0___ .__J2Q
i

_ _ . _ . _ _ _

___.
.__

s
_ . _ _ _ _ t

. _ .

A

7 ef_,,4. _ [ . .w ] f h- .s ~.,8e M 8 -. <-a- h- Chief Analysis Bronch
'

s ,a

APP OVED
.

_ _ _ _ - - _ _ _ _ - --
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* U. S. ATOMIC ENERGY COMMISSION k N *-
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ionwo onnavious orrict
, g ,

,

|| HEALTH AND SAFETY DIVISION 2'c~^
.

Sompte from. American Potash & Chemical Corp' SAMPLE RECORD
gg (Lindsay Chemical Company)

._ _ _ _

Address Mcst Chicago, Illinois Collected by: John C. Davis Date: Anolyzed by: Date:,

William E. Twaler ,3', ; 7.f,

_ ___ __ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ . . _ _ y
Sampling fluor. > 7 pres nt

Q 3 mP, '

Used.>}4--
g.

Hour Sompie Description Rote Time Total Read., TN
No. na te. No. sc. dw. cup c/mi x 10

5-3 Entrance to plant on floor under time clock
~ ~ D

1. 9:55 560 15 8400 /03 ? /9.'Z-- v.0 (8ed b
--

- - - -~ 5 -3- Breathing zone sample - thorIEiiiiitrate T6ading ,3

4 2. 12:3C 560 6 3360 2fA. /f~,f" pj O,/_
- - - -

~5-3~7ecathing zonc samplc - scale - EEITdIng 2 -
' ~ '

- -

~ 5 3-lRatliIng zone sample - Rare carth IIydrate =
~ ~ ~ ~

[f,[[ 5'b[ ,/I,[~JD R[ ~~
3. 1:15 Balcony 560 4 2240

3 4. 1:45 Worker Shoveling Ilydrate 560 5 2800 ftpi d /f,ff _ O , (o 0, l,

4 5-3 Eu11 ding No. 5 - BHI-2 tank - Ion Chamber Section
5. 1:05 560 5 2800 d'O ? b jf,3 d,I k Q, US#

5-1 Ercathing zonc sampic - taken at roaster while d6. 10:00 cutting _ bags
,_ 5.60 5 2800

. _bWI .2.2. ,2. 3,0 0 ,7._
' 5-1 Loading Hopper - Building No. 1 - Railroad Dock -

7. 11:00 Breathing _zonc_sampic
_ ___ _56.0_ .___5._ _2800 d_~0 ?L V'2d./__dtf 6. b'

.

8. 1:30 Uopper - Pot baking arca - 3_ft.from_ Hopper . _560 - __5__ _28 00.__ d_DP P, Jf,2-- _). O O'[5-1 Cencral breathing zonc sampic - Monazite Sand
.

5-1 Gcacral arca sampic - Building No. 9 - 3rd Floor
9. 2:00 _560_ 5_._2800__. d@' M'k /. O OM

i 5-2 General breathing zone sampic - thorium nitrate

_10. _ . 10;30 . Evaporation __ Euilding No,_9 - 2nd Floor - . _ _ _560 _ . _ 5_ _2800_. .._d@ d /7.h_#_LO 0,4
5-1 Sand Roasting Shed - tote filler - Height of 6P ',,' M,8 kr) y*

__11._ 10:15 _3_Icct 560_ s _2800 .

5-2 Building No. 9 - 2nd Floor - Centrifuges

_12 . _ . 11:30_ Breathing _zonctsampic __. ..._56 0_ __5_ _2800_ .

J02 C M12- /*O O'

5-2 200 feet from N.E. corner of plant -
__13 ._4:15__ Wind _bloving fra::tH.U. 560_ ___2 0_ 11200 /d_24 .__/_kr.I di_b. O'

_

s

_14._ 3:45 560_ __25_ 14000 ._/03 ' /_f _ de f 4'f5-2 S.E. corncr of Building No. 9
'

5-2 Edge of roof directly opposite of Dust Collector s

__15d 45 _560 s. 2800 6DA '" M.J. O. d (0WSa
*

5-2 Center of 4 Pot Baking Platforms - North end of
16_ 11-Q0 Pnr RnH ng arru - Einf leling No, 9 _Arh F1nnr 560 5 9 ADO bb Nt 0#L

#*

s.-.4-d__f h - 6.p- 3 ,e.ei-* [ ,2. e d .s w-a, d d [ +.ra -= d* Chief, Analysis Bronch
APPRDV D'

''
.

. am .nen
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U. S. ATOMIC ENERGY COMMISSION - .-
*
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u ionwo oernaTrons op ract
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" ^' ^" ^ " '"' ' "
Sample from American Potash & Chemical Corp. 25938h (Lindsay Chemical Company) SAMPLE RECORD

D
3 Most Chicago, Illinois Colinted by: John C. Davis Date: Anofyred. by: Dot.:Address

William E. Tweler h~- / 7-6,
,

__ _-._______ - - _ _ - - -. - = - - --
- - - - . . _ _ . . ----g__ _ _. ,_,..m.=__-,.. __> g LI M. _-_ .

S"*P "9 F t" ' P''''"'
-

ti M htity Read.',Sompte
Hour Sample Description Rote Time Total- 1 TotN- um t.... No. Used,,S- sc div. cur (es c/mi x 10g ifu

N 5-2 7te-f
k(E-85 9:43 Twelve 1/2-hour campics - taken with seguencial 5.5 30 165 .. O . __ jM( Ml. 2
1( 5-2 't

. , _j,0 _&
( E-86 10:13 Located 3 feet from tote filler in Sand Roasting 5.5 30 165 _[_ S 2 f. f f j,p.m.o

5-2
{ E-87 10:43 Shed - Stationed about 4 feet above ground 5.5 30 165 _6' M_2,[J,/ /f h
( 5-2

__

( E-88 11:13 5.5 30 165 i __ 1$2 d,0 M.O
-

~( 5-2
( E-89 11:43 5.5 30 165 7 j,[[ ([ N'h.
( E-)0_ 12:13 5.5 30 165 ._k.._ _f M,1_.3,/ [, 3__( 5-2

( 5-2

( E-31_. 12:43 5.5 30 165 O J d,h /, d Oi__.

( 5-2
( E-32_.1;13 5.5 30 165 /0 $j,() O.[ . Ne O
( 5-2
( E-S3__ .1;43_ 5.5 30 165 // _1/[_ _A._Y //d

( E-J4_ . 3 5.5 30 165 /2 3/tO_//, f I6̂
( 5-2
( E-95 _.2:43 5 .5. _ 30 165 /8 1 .3 ,dd,I /, 'A
( 5-2 I -

353._[e O ),b( E-36_ 3:13_ 5.E 30 165 _/f._
_|

\
*

sw . / f, b 4 . s , Os b - , = *.

'

s. , 6. p _
-

Chief, Anotysis Bronch
APPROV
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* *f - = = U. S. ATOMIC ENERGY COM MISkutON .Qe ,

g somwo open ATsoNs orrice
,

Sompte from:American Potash & Chemical Corp}j
_ _

_

HEALTH AND SAFETY DIVISION
~

25639g
SNLE RME

(Lindsay_ Chemical C.copany) -

Address Ucst Chicago, Illinois Colinted by: John G. Davic Date: Analyzed by: Date:

- - - ~ _ _ _ _ _ -_ .._- - -- . . - - -
]

_

P IIU r- PresentAnol.
Quant [''y Read., TSornpfe

Hour Sample Description Rate Time Total
No~

tm u,a t .i- i No. Used,-wff sc div. . ec/mi x 10
_

E '/7___ 0 23._Scycn_1/2-hour sampics - taken ylth_sequencial - 5.5 30 165 /d' /00h (M1 ._$.f k '

( E-93 _ 53_ Located betvcen the two Monazite Sand Roaster 5.5 30 165 /b >No 38~- [{3 ( k_

E-99 23_}Ioppgro - 1 1/_2_fect_above_ ground 5.5 30 165 /7 _{ j f,f__f 7 . [s L
5.5 30 165 _/ 8_. __ .

M, O_1[ /fo_E_100__kk53 f

E-101_ 23 5.5 _30 165 /9 M__$_ , L Yad /, (

E-102_ 53. 5.5_ _30 _165 EO 3I,h [,_ M_ __

( 3
'

( E_193_ 1:23 _ 5_.5_ _30__ _165 8/ N, k /Y O [9
( ,_.

-

_.

+ - . . . . - - - -

%p

.

-e-

i
'

9ti . _. c .._ e a _ .e a r. -_ m e,. n ,,,,s ,,o .

APPROVE
,
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PIS' jills OF SW,AR TFS3

(GOU;tC-2 0i4 adAY e, 19o2)
,

Alpha Background 2 cpm Beta and Garma Background - 22 cpm-

Yield - o.16 Yield - 0.0h2
..

ALPIM - BETA QAgWL-

2SEAR No. IDCATION DP!1/ loo C'd DPM/ loo C f ,

1 Floor, 2nd floor, Bldg. #9* Bhh 520
2 Floor, 2M floor, Eldg. #92 1110 590
3 Ra. Soute, R & D Building 60 105
h Interior of ;.bnazite Bag * 566 500
5 Funnel :c2, Dldg. 9, 3M noor* 5hho n20
6 noor, 3M noor, south Bldg. #9* 3U.c 910
7 Funnel dl, Bldg. 9, 3rd noore 61ho 15h5
8 Floor at sam Hopper, hth noor, Bldg. f9* 865 1080
9 Floor, hth floor, Bldg. 59a h93 500.-

lo Floor, 3M noor, Bldg. #9* 95 0 7h60
n noor, 3d noor, Bldg. t,9* hlho 1600
12 Lunch hom Table, 3ni floor, Bldg. #9* 81 15L
13 Lunch Room Floor, 3M noor, Bldg. #9* 220 192
lh Sidewalk outside bldg. Liain 2 trance 56 107
15 Floor - at door between entrance lho 172

anteroom and pzucess area .

16 Floor - at Time Clock 53 90
17 Standad Storage Dex R & D Bldg. 20 33'
18 Fe 55 container R & D Bldg. 31 77
18-A hh 69
19 noor - Cascade Room * n6 H5
20 Elevator entrance - 2nd floor, Bldg. #9 870 600

.

* Location shown on sketch.

e

EIRIBIT C ATTAC!Elff 5
.ws
-

. - - . .. . . . . - .. .- .-. -
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FIL'.! EAIXIFS

sesamme . . . . .< ..

All Lindsay employees working in this ama rast wear film
badges as part of our radiation monitoring program.--

.

*

IULES

1. 1 hen yoa mport for work, taim your badge frce the file
badge rack. When you leave for ho:ae, put your badge in
the box at the ti:ss clock.

2. Make sure you have your own badge - your name is on it.

3. Under re circumstances are film badges to be taken hoa,
or taapered with, or mutilated is any manner.

14 V; ear the badge on your shirt collar. Don't put it in
your locker or leave it anyydiere.

5. You will not be told of tre results of the badge nad-

, . _ ,
ings unless they show excessive exposure to radiction.

mam a . . ,

Please cooperate.
.

. . _ . _ _ . ,

.

. . . _ _ .

(Signed) HOWARD KRCERS

-
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Records of expecure to exter nl sources of radiation c:nsist of supplier fil-
t badge nports and a card file. The film badge sup;.1L. T. C . Landaue r, L':. . -*

tason, Illin:::. 1riese two records contain the inforr tion equivclent to a
Fom AEC-5 Film badges am worn on tle basis of a calendar acnth and an ex-
abanged the 15th of each sonth.

The licensee does not maintain a Fom tEC-b for my employee. His exposure
limit is 1.25 rem per calendar quarter.

Film badges were nyiewed for the period January 15,1961 through April 15, 1902.

As aported in a letter of May 9,1962 frc: the license.c, four cncres:posuzsc
an shown in badge acords for the period Janary 15,1962 through April 15,
1962. These are:,

Wa:ne Whole body Exoceure (mmm).

- -

lh00 (ons bad : contaminated)C
.

1390
,

1380 (all three badges contaminated)

lh60

In a letter of August 1,1962, the licensee mported two evenxposures an ebown
by film badge neults for the period April 16, 1962 through July 15, 1962. These
are:

Name Whole Body Exposum (umm)
-~ ~

1280 (2 cantaminated badges)

1260
'~

Copies of the letten of May 9,1%2 and August 1,1%2 are attached to this
Exhibit. It should be noted that film badges have been reported as contaMnated.4

Exhibit C, Attachment 5 shows typical contamination neults of the licensee's,

facilities. Such contanination on a film badge would nnder invalid the us.dta,

, of tbs badge interpatation. Licensee operations an such that low-level body
d and clothing contamination may be axpected.

Attached to this exhibit is a compilation of badge asults. *;

;
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American Potash & Chemical Corporation
*

.

' ~ ~
258 ANN 5TnEET . WE5T C H I C A G O. ILLINOIS

LICENSE FILE ..
.

_ ROUTINGj
January 29,198''

_

. j, .'T e

Directer, Division of Licensing and Esgulation [Y .. . | , Y/
_&W.S. Atomic hergy Ceamission ; .

#

Washington 25, D.C. rim %+.>

==r arr .- |A.34.

4

In order to conform with 10&E20.406 we hereby report that measurements indicate
three of our employees have been present in ancess eencontrations of airiporne1

activity.-

N operation involved is roasting er meansite oro. Analyses of air emaples
taken en January 6 and Ja==ary 9 indicate that the sea have boem working la en e

average concentration of apprawimately 9 x 10"8 ' As Th(nat)/al. Most of the
difficulty has been due to abnormal aosditions attendant to start-up of equip-
ment which has been idle for a considerable period of time. Besides repair work,
several modifientions are la process of installaties. We believe these changes
will result la bringlag the therius concentrations below spesified levels.

It was believed that the operation would be carried on withewt the necessity of
authorination for face anske, herever, as a safety precauties the men wear mask 6
sentiamously while engaged in N operation of feeding monssite to the furance.i

We hereby request authorisation to take into account h filtering action of the
i

masks vers whom computing espasures during this operation.

1. Two types of masks are being used, Mine Safety Appliance Ceafo Type B -
! CRT6872, and Ameriema Optical Red Deril 5000.

To test the efficiency of the eartridge a special sampler head was esastrusted
and air was drawn through the eartridge at 351/ min before going through the
sampler filter. A seesad sampler was placed next to the one with the eartridge
to measure unfiltered air. Dupliente tests were performed on two types of
artridges. A Mine Safety Appliance Type I Ultra Filter was 98.4 1 0.5 effi.
sient. A Wilsea Chemical Omrtridge No. 44 was 94 i 4$ efficient.

'

2. Maaks were carefully fitted to the individuals under supervisloa of b fore-
N face of ese man was too saml1 for the MSA mask, se he was fitted withmen.

an Ameriema Optical ansk. N only available cartidge to fit this ansk was the
Wilsea Chemical Cartridge. Other eartridges are new is stesk which should be
more afflaient dust filters. They will be tested, and if superior we hereier re-
quest autherination to substitute them for the Wilsea Chrtridge. h men went a
cartridge until it affects ease of breathing. They then remove canister from
ansk, wash mask with soap and unter, and assemble mask with new cartridge. N
men are lastructed to wipe any dust from inner surfaces of mask before using.
N anske are enclosed la a cabinet er ben when met in use. The ama are in-

. It is a functies of the Safety* "ettweted to report any defects in t
Ceamittoo which inspecta housekeep hMfInty equipment, ete. ease per asath to
inspect h esadities of the maaks.

I

! Osat'd.
Et dirG JAN 31sgag

/ -F W r.n p e

got./ (L 0 5 ~72. J 3(P '
-
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8. 'tt, is h duty of % foresen to see tint the men wear masks in good esadition,*

* ;at the proper time, in the correct ammaer. The men are required to wear h masks
au h time that thg are feeding the fwaneos. This is estimated at six hours
per day for h day shift and foer hears for h other two shifts. These times maF
appear to be eseessive. Bewever, when the airborne someentraties rises, the east
carrying it is quito motionable. The men understand wW they are wearing the uneks
and have beam quite faithral in delag so.

4. The average concentraties up to Jamary 9 is estimated at 11 x 30-8 8 waj
th(mat)/m1 at h happes*, and 2 a 1D*8 8p s Th(mat)/mi in the,nosesamble remainder

| st the roasting shed.

Very trdy yo w s,
"

AMERICAN POTASE & mrMICAL CORPORATION
{

West Chiesse Flaat
~ hA- fR. M. Realy

Radiation $afety officer +

Emeer
attash = 1

I

CC: Maanger
Atomic Emergy Operations Office
9800 8. Cass Avesse
Argonne, D11mais
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5.8. Atomic Energy Commission - Jamery 29, 1962 Attachment

.

..

The fellering list gives eatiented average Th(ast) air sanoestrations la whink
the men have been present since January 3, en a 40 how per week hasis:

. _ . .,

has Soc. Soeurity Ms. Av. Th(mat), p e/mi a 1068

|
.

-

.

{ These men have not yet been informed of the over-exposwe, since if the Commissies ,
approves the masks, the men have act astumily been ever-estposed. We avait the'

Commiseisa's instructions en how to proceed in this matter.
.
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