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! PA97 40 D3PECTIM INSPECTCRs Eugene Epsteln
.

V. R. CRACE & COMPANT License No. STA 422
Davison Chemical Division *

'

P. O. Doz 483 '

Ponpton Plains, New Jersey
_;

,. m

Date of Inapections Jul;f 1, 1964 (Announced Reinspection)

t. Parsons Acco,-mnyint Ins-eeters
t

New Jersey authorities were notified, but no representative '
,
' appeared.

Persons Contetein

*Mr. Richard Mandle, Plant Manager
Mr. Donald-C. Hubbard, Manager, Division of Industrial
Relations, V. R. Crace, Irwin, Tennessee I

Mr. Peter Carino, Plant Chemist and RSO

NOTE: PARACRAPH3 'iA - $ N ' RIPERRING TO PROCES3ING !

ARE TO BE CONSIDGED CCMPANY CONPIDENTIAL. j
,
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3ackpround Infomtion N

1. An initial inspection of the 'icensee's facility was performed

*
November 25, 1959. Items of noncompliance were noted and

it was felt that a hasard existed and a follow-up inspection ~f

was warranted. A follow-up inspection was conducted on June

29, 1961 and no iteam of noneoapliance were noted. f.
--

I
Organt estion and Administration , ,, ,,, g g ,,j ]C V*** A\ "Whqu nu.s n c. .p 7 .

i2. The Rare Earths Division of u. *. h m ad Geopeny is engaged

totally in the manufactuting of polishing compounds for the

optical trade. Optical polishing compounds are reportedly
I

obtained from the refining of monazite sands. Mr. R. Mandle, ;*

|
Plant Manager, stated they intend to be conpletely out of.Aho ]

'monazite $and refining process within the next six nonths.

Ha stated that new polishing com;ounds have beendeveloped |
!yhichdonotcentinsourcem$erial. He stated currently
|

\'f., -

s.
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! use of monazite aans is 33,4 of all processing and will .

!

be gradually phased out. Mr. Peter Garino, a graduate !
!

chemist, acts as R50. Garino took a two week course in '

methods of radiation detection, counting and surveys at the i,

, =

Grace Col Plant at Irwin Tennesaee. Carino reports directly '

to Mandler Plant Manade r. Faa''*-- %' < d a 4M d ' d ^- 0 3 e ' ', 4i

0.. r ., a b A 1
7 p. a-. O., s c us e_s ., / it . u n a s% 6.s.e 3 .3

8
1

F*eilitia9 sni Usas of Pr-ro het Mate-ist

3 The scope of the license was reviswsd with Garino. The ;

licensee is permitted to have Thorium in unliminted quantities

for thorium ore processing.
,

!
i

4. Carino was noted to maintain a monthly inventory. The '

inventory as of 7/1/64 showed the possession of the following+

4854 pounds Thorium (nat) in monazite sands a

j;. enrichment i

!
1005 pounds as thorium nitrate

$8 pounds as thoriaa oxide

Gariho stated the final prodot cerium oxide powder contains

from 0.1 to 0.2% natural thorium.

!

Company Confident * n1 Prc7assing Methods

$. Garino described the manufacturing process as follows:

A. Monazite ore is received as 60 mesh and is reduced

to s200 mesh in a closed circuit ball mill.

3. The 200 mesh material is acidulated in large outside

tanks with concentrated sti;hurio acid.

C. The mixture is heated and decomposed with phosphorio j

kacids and rare earth crystals are for=ed..
;

D. The crystal mixture is thehoenttifuge 4

I
I. Crystals are redissolved.

F. The water removed from the centrifuge in step D atore

contains 997. of the thorium which is precipitated as
.

4

I.

thoriun phosphate dake. !

I

I

J

>
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G. The redissolved rare earth crystals, are further refine 1
i i*

i
by treatment with sodium fluoride. This causes any

'l
-

remainiikI t'horium to precipitate as thorina fluoride.

The thoriam fluoride and the thorius [hoapaate areH.

considered waste products according to Mandle. He

stated that in prior yests there was anarket for the
4

waste materials which were sent to the American
|

! Potash Company for further refinement. Mandle stated

there is no longer a market for refined natural thorium

and thorius is considered as a waste product other than

the small quantity retained in the optical polishing

compound.

-- |
i

6. The facilities used consist of a separate room for ball mill i

!

operstions w ich Garino stated creates the moat dust. A ctorage
i
j area, a centrifuge area, a filter press area and nu=erous ,

._3
wooden tanks 12 feet high and 1012 feet in flameter. j

i

7 The rear of the licensee's property, open fields for a distance

of 300 feet is used for burial of thorium vastes.
I
'
.
r

3. The inspector noted that in ordvr to go4from the second ficor !

'
-

offices to the counting laboratory or to other offices a person

had to pass over the open heating and decostosing area by j

mesas of a catwalk and enter the filtration area where thofias i
'

phosphate cake was being formed. The inspector also noted
|

workmen wearing work clothes and shoes entering the offices |

!|

|
as they went to various manufacturing areas. Mandle stated

f this was a bad arransment, but that they were cramped for epace.
a

I.

,

f

9 Mandle stated that operating personnel, however, do remove'

their werk clothing and work shoes when leaving the plant.
iHe stated they wear respirators for the ball mill operations
!

!

;

i

- J
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which produce high concentrations of dust. He stated

personnel enter the ball mill area for only 15 minutes !
I

daily for leading and unloading. Mandle stated that 7
I

*

persons handle satorials over two shifts daily. Ha stated

that from 2000-2500 lbs of manazite sant is processed daily i'

over }0 weeks during the ysar.
(

Inst rument, tion ani C4115r tien

( 10. The licensee had on hand an Anton Miodel $ GM survey noter

with a range of 0-100 nr/hr. He also had a Nuclear Corporation
hsp -

gas flow proportional counter and a Radiationln' atrument decade !g

scaler. He stated the survey meter is sent to Lionel Corporation

the successor to Anton Instrument for calibration at six |
1

month intervals. He stated the pro;ortional counter is cali- 1
J

brated usin Lan_ external uranium oxide standard. f
.

J

ns41stien s.ifaty Praemug tinns er.1 Proceduras

Ins t riot t e ns
11* The licensee has written instructions enticed " Health Physics

Manual, Davison Chemical Compwny, Pompton Plains, New Jersey". ;

The manual was need to contain provisions describing radiation '

I

dose limits, airborne concentrstions limits, air sampling, j
i

definition and location of restricted areas, water effluent |

control, personnel monitoring and waste disposal. Mandle

Istated all plant personnel were given a copy and instructed
4

in its provisions as well as pertinent federal regulations.

12. Mandle had on hand a file containing a copy of the license !

together with copies of 10 CFR 20 and 40. He stated the ,,

__ _ _ _ . :

file was available to all users upon request.
f

.

(Su rvey s
--. . t ,

; 13 Garino stated he makes direct physical surveys using the 1

Anton GM aurvey meter nonthly. He was r.sted to naintain

records of these surveys. The last survey record dated 6/2$/(4
i

reported radiation levels in restricted areas, at 3 feet
'

i

!

..)

. _ _ _ _ _ _ _ _ _ _ _ _ _
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distance from surfaces of 3 5 mr/hr in the nonazite storage

area and 1 ar/hr at three feet from the surface of a sludgei

pile in the rear of an open field. Carino reported haximum

radiation levels of 0.15 ar/hr to exist at thb fence line
of the licensee's property, the boundary of the unrestricted

A chain link fence, 8 feet high was noted to encirclearea.

k the entire property of the licensee.

I
i

1
11+ . Independent surveys were made by the inspector using a

serial #3532 Precision Instrument thin end window GM survey

meter calibrated 6/$/64 and a serial s1624 Juno ionisation
chamber also calibrated 6/5/64, andiation levels were

noted as followes

At the surface of a stack of paper bags containing
8.0 ar/hrmonazite sand -

At a rope barrier 2 feet in front of the stack -
|

1 0 ar/hr

At the surface of the ball mill - 2 ar/hr
At the surface of the centrifuge - 10 nr/hr

At the surface of the filter press - 10 ar/hr

At the surface of a pile of thorium waste in the

20 mr/hr andrear of the licensee's facility -

3 ar/hr at 18" distance - restricted area
0.05 ar/hrAt the fenos line -

15 The inspector noted that all the floor aurfaces were dusty

in both restricted manufacturing areas sad in unrestricted

offices. The radiation levels at 1 cm distance from floor
surface in manufacturing areas was from 1.0 - 1 5 ar/hr with

the beta-ga::::a shield off, and from 0.05 - 0.2 mr at 1 cmI

distance in unrestricted offices.
.

b - --
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16. Mandle stated he realized there was widespread remorsble
!
I

coatamination due to duat, spillage of natorials and i

tramping back and forth. He stated the building has been

used for thorium processing fer the psst 17 years. He also
.

!
I
- stated the building is a converted dairy barn with the entire j
i

low floor ani part of the sacond floor completely open
t

without partitions and that duat from the monazite aands

and processir4 is strem about by natural coniection.

17 carino stated they have not made any surveys or taken any

I
smear suples to determine the amount and location of re- ,

i

movable contamination exis ting in the licensee's facility A re ,e . hen d-"'" *

(*-J. F(Q) rep ..r. > - e n '~ "*'''' \e r o e y ef ** e. peo.ns r e * Je s>t =* ** r. ma,...
m L. ~~ * s <+. o** '*r Ms |7mA ' r * sysr , evjo.<su-r* 8en,,ue- y sp ai,e a .., e. r o st . . r e. e -~ " r ' ' ' ~r...at' r} ir e r r ., .. .. a s o. ~ . r .? r in , >, y ,,, , _ , , , , , , , , .

'
! 18. The inspector took smear samples by wipirg surfaces in

restricted and unrestricted areas with filter paper. The

filter paper sme4rs were counted for alpha activity by d1SI,,

NTO, who reported activitysas follows e

297 alpha dpm/100 cmUnrestricted Analytical =
-

Unrestricted Office 65 alpha dpm/100 cm# |-

1
Unrestricted 3rd floor 258.4 alpha dpm/100 cmcounting roca -

Unrestricted Office
2S1.0 alpha dpn/1;0 caentrance -

Restricted Rall Mill Room 21225 alpha aps/100 caFloor -

| Restricted area outside !
2' 527 alpah dpm/100 cmBall Mill Room -

'
.

19 The above information indicates widespread low level contamination i

in the restricted Ball Mill Room and eurrounding areas.

i
!

!
I

t

>

h
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Sir Surveye
*

1

20. Garino stated be performs air surveys by collecting air at
+

3a rate of 100 f t / min for five sinutes using a Staplex

high volume air sampled with '.hatman 41 filter paper.
1

Carino stated he sanples air in the restricted and unrestricted
| areas as tated on page 11 of the licensee's written procedures.

The maxinus concentration reported by Carino in a restricted

area occurs in the Ball Mill :ca and was noted as 17 x 10*11
I

uo for insoluble Th (nat). Other restricted areas had a
maximum reported air concentration of 3 5 x 10-;2 ,,j,1,g,

for insoluble Th (nat) occurring in the monazite otorage

Unrestricted arosa, the of fice. Iunch roen and con-area.

trol laboratory had saximus concentritions of Th (nat) of

1 7 x 10-12 ue/ml air. Air sampling, according to Garino,

is done on a weekly basis.

21. The inspector took several air samplee using a Staplex Air

Sampler and Whataan 41 filter paper. The activity colledted i

on the filter Imper was counted for alpha by HA3L.NTO. The ;

>

results as reported by HASL are as followe s

1.1 x 10-12 ue thRestricted Monazite Sand Storage Area -

al air

1 7 x 10"II uo thUnrestricted Upstairs Office .

al air

1.4 x 10* uo thRestricted Ball Mill Room -

al air ,

1.0 x 10-12 ue thRestricted Centrifuge Area -

ml air

f
.

Vaste Disposal

|

22. Lieuto Effluent

The licensee's property is beated on a hill with the rear of

the property approxinately 30 feet higher thu the front of
a

the property bordering on Black Cak Eldere Road. Garino stated

m
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that all drainage from waste burial pita loc 4ted at the top

of the hill drains into a concrete sump of the licensee's
,

property. The effluent in the sump is pasped into a

sizing tank equipped with an automatic ph adjustment

designed to keep ph at 7 0. The adjusted effluent is

i
then pumped to a settling tank and then to a settling pond;

!
where sam;les are taken for counting. If any activity is

i detected, this wifluent is then sent to a filter to remove

any particulate. Garino samples water effluent before any i

discard to the severage system. He was noted to maintain

records of these dispocala showing no activity over back.
,

i

ground.

I

23 Vaate acida fros acidification process containing t'Ssphates

I is treated with silica to destry fluorides and the residual

is sent to the Agricultural Chemical Corp., Amenia, New York

as fertilizer. Garino aamples and counts all liquid before

transfer. The records Sf these assays show no activity over ,

background.

Bo!iis i

24 Garino stated that all other waste is disposed of by burial

on the licensee's property at the top of the hill. Carino .

stated that thorium cake as phosphate and thori'.m fluoride |
~~ sludge is buried in. pits from 12 to 15 feet deep and froa ;

6 to 10 feet wide. ,

!
.

5 Garino stated that each pit contains wasts from 3 to 4 weeks

of processing. He stated a pit is dug and waste as it accur.ulates

| is dumped into the pit. He stated that earth is mixed with the waste
! as the pit i being filled and that a ninimum of 6' of earth fill

vovers earth rit. Garine stated that four oits were dug and

fill-d in 1963 and that a total of 11,654 pounds tStal of
. natural thorium was dusped into the four aits. He stated ad

_
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records show that from 2900 3000 pounds of thorium (natural)

was buried in each pit. According to 10 CFR 20.5(o)(1)
a

!

2900 pounda of tnorium (natural) is equivalent to 146,000
,

10 CF2 20 304(a) permits the burial in one locationuo.

I of $0,000 uo natural thorium. The records also show that

during 1964 a total of 7003 poundaof natural thorium
f,

have been buried in three pits with 2500 to 2400 pounds of

thorium per location. Tnis quantity per pit also exceedsthe

limits imposed by 10 CFR 20 304 for one location. Escords |

were noted to be maintained showing the location,date of burial

and quantity buried.

Effluents to the Atmoar+=re

26. Garino stated that effluent from the furnace is sent through

a water scrubber which renovos particulate. He stated all

release is as insoluble thorium particulate. He stated, however,

that the scrubaer cannot be used on all phases of the furnace

oper tion because a concrete like sdstance veuld form which

would rain all eqpipment. He stated that since the entire rear of

the buildind is open and ventilatien is mainly by natural con.

vection, he has taken air surveys using the high volume
'

Staplex Samoler, and has never detected concentrations

in air amater than 1 9 x 10 12 ua/Thnat/mlair,at tae
He stated thetop of the furnace during operationa.

scrubber would reduce this value still further.

|
t Stornie of Material',

27. The entire building is surrounded by a chain lint fence

8 feet high. Ehtrance to the building must lead to the

office. The building is occupied 24 hours daily. Moaazite

sand is otored in a huge pile in 100 pcund paper bags in the

rear of the manufacturing ares. There does not ap-ear any

likelihood of unauthorized removal of caterial.

m. ___
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Receint of Materials

23. Carino stated that Menazite sand is received from all over the

worla sai sold through trokers locatei in New Tork, N. T.i

' Records were noted to be maintained ahowing kind, quantity

and date of receipt.

t

Parsonnel Monitoring+

29 St. John's I-Rar_ Corporation film badges which are ;rocessed ,

monthly are used for persont.el monitoring. Records are

maintained on film badge processor's reports as well as

Form 12C-5. The records were examined frem 1962 to date of

inspection and show that furnace operators receive maxi.aum

exposures . Richard Silsbury showed a nazimum exposure of

e50 aren gamma exposure during the first calendar quarter year

of 1964 C. Ackers another furnsee operator showed a maximum

of 550 nres during the same calendar quarter. All other ex-
/

posures did not exceed 200 ares per calendar quarter year. i

Postins and Labaling

30. The inspector boted that all processing rooms were posted with
'

signs reading "Cautbn - Airborne Radioact'ivity Area", " Caution -

Radiation Area", and " Caution - Radioactive Materials", all wit)
,

conventional symbol. The storage pile was similarly posted.

License Conditions

31. The specific documents referred to in license conditions SA

| and 8B were reviewed with Carino and compliance was noted.
.

Items of Nonenneliance

32. 10 CPR 20.201(b) - in that the licensee has not made any

surveys or any evaluation to determine the quantity

of removable contamination existing throughout his

facility. (Oee paragrapha of the report
.

details.)

. . - . . - - - - . . - .-- - _ -

IE
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33 20 304(a) - in that the licensee haa exceeded the quantity '

of natural thorium he nay dispone of by burial in any
'

one location. (See paragraphs of the report
,

details.)

.

> < -'- - .. . z;
, ,

,-
.Conference with haagement' " '

, .,; ,.
- 7 .Y

w
, . ~ - 'f ~ ';* '

. '. c: f 7: ~ f s i} '' *
,.

.. :.,: : _ _-
. c

34, ~A conference regarding the items of noncompliance was held
. r 7.j

. . ,
, ...;J.,

immediately following the inspection. Attending the con- >'

forence were'Mr.' Richard Mandle, Plant Manager and Mr. Donald
- . .a ,=. . '

, ;.

-
'

Hubbard, Manager, Division of Industrial Relations, Davison

Chemical Co.,Irwin, Tennessee. Mandle indicated his willingness '

d

to comply with the regulations. He stated that he believed'that ' '
Qc;:1.

'gj ~ ; ,,.s
_

;g s. _p 7- fr-
'

a, .

surface contaminationshould be evaluated and that they would'
. 3 c 3 y:: ._ __

.

- - ~ -syn p,

... 9 ; 7 . , ;,y . . . . , , . .;s . - - ..
. - i . y +.7' e--

-

. .: _g . , .4 ..

capply'for an.; exemption or an: amendment to 10 CFR.20 304(a)..
a

(b;z bJ".
' ,.- . . . . -. :c, , ,

~ to penit burial at one location of natural thorium in amounta J
-

~' * ] [ - . ~~ ~ : ; | } 3om--. G : c- , _ f n, ^;.._

, greater,than 50.000 uo. .;; . . ~ . s v ' .c - r. .. . . . ' . -
- - '

_

' 6; -. _ , ., : ._ ;,. . . . . .

|
u

, ~ , ' g' w, ~;, * '- % - * '

N
* '* <,

, _ f '
, +~p, -,,f - e3 4 -}

.

* ~ , : s .-, . <. , . ,
. . ,: >

t 35 The inspector believes that a hazard does not exist from the ' " '. ~
-

,. . < .

above items of noncompliance and no follow-up inspection
.

'
'

will be made. Management appeared familiar with the hazards ~

o .,

' ,

. . ' connected with prooessing. natural' thorium and efforts to ~ ~ ** W"-

, , .
-

. ~

comply wit) the regulations were noted. '

'

-
.
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' SAMPLE REQ. D 1483
"

i ,

UNITED CTATEJ ATOMIC ENERGY COMMl;; IONroIu rey.se

EEv. e.g.83 NEW YORK OPERATION 3 CFFICE .

^ " 8 "" -
3 _ ,,' 4 y.

. HEALTH AND SAFETY LABORATORY
-------2----s7e NuosON STREET

DATE REPORTED __7[[ k* ___ f
1

' NEW YORK 14. N. 7.

PLANT TYPE OF SAMPLE

kjj . 6 u. ( (

be*ALL &bs
q METHOD OF DETER 4N 40.1MAILING ADDRESS

rn CV' ddub / s
. mjrwtx e s .

t ,o .., y o .. t, Lc im , h a_.c a >'
ROUTE RESULTS TO ANALvZE FOR SAMPLING RESULTS

Ihq t d RATE TIMEy.

'\ " "
5^ ",PLE DATE SAMPLE DESCRIPTION $

, START STOP

|C *
,h k'.

2a,

~ i~ ~a.... a... ~.u . g a e, , e a.. . t..u -

t

1

4 p'L t .- t. l aer l'ta o O U' 4 O Nn'(_ O *w th C l ECh6s af
2

O s ,- C-Ilotr Null IM 8 I I O C C 'd 9 m W' Cd 10C h [3,6e .

3

h O le? Ce t it t Y D n r ob $ ve', e *\ n E4. hMah @ \[s C & * '

t
, n

-

i

9 .mr e e; d ** o l6C kAiA (loodt. LO C C%
' '

! Q' " s, --s..,- - .~ c a . c.: n. m 6 o_
,

; ..

{ . i.,

/as7 % ..~ s ~ u .... p.m .,..

7
5. . 4.r. n.

') J*"344(0, j) A k h *eg t I UO 4* h $dd b |)
, .

8 I

t i . ' , ,- 'h T 'k lo o d c ,;.; ts y r g fu s a (p; nt t j' ( *

i

. 9 i
'

|O 2te ( t s e s't ofy,9 asst. c< { {s s> g ., m e ., (c. *s . v-a ,

ANALvZEoor g g gcOLLEc1Eo or - , ,, . .

,
, ,

f SURVEYOR TO RETAIN LAST COPY-RETURN ALL OTHERS TO HEALTH AND SAFETY LABORATORY oro esmats

>
>

>
f A
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R. L "andle .

FIIZ3

Surwy of Plant for St. Jolm X Ray Iab ;

i2 10 nrMonautte Storsce area
Ball Mill ana 1
Monazite transfer dre.s 3 mr ,

'

Centrihge and Press 55 1-2 mr
Barrels stored by tank f31 1-2ar/hr

1 nr/hr i

Crystal Dissolve Tank
i

Tank fl 1 mr

Tank /2 1 nr .

Tank f3 0.5-1mr i

0.1-0.2nr/hr ;
Tank s% 5 0.2-03mr/hrPasking room
VfP maar Press 0 5 ar/hr

t'

i
Dr. Isenberger - Califon M !

>

Badcas - 150 for $85 00 send holders and film. Enter
numbers on reports and nturn them to St. John. They
pneess and notify. We keep film and reports.

INew AZO regulations require a 13 week m~am12 tion -
iMr. Ioanberger suggeste we purchase and load two filme

and keep one of them in for 13 week period. |

HoLiers $150 each.
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Strya-r of Phnt |

(hw battorias installed in Goi.;;sr Counter) '

i
!

Control Lab 0.15 '

Sarple-Thorite 6 i

Sample TMim Sand 25 ;

Sample - Idaho Sami 1.0

Area between office and lab 0.15
Dackground in front of plant 0.1 - 0 3 i

!
Sump in front Th shed 05

- Parrels along fence 35-5
Barrels naar Isilling Bldg. 35-5 ;-

'Aonssite Storage 6

'

Th(OH)g urzier tihittw Press 8
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