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BART 40 INSPECTION INSPECT R:1  EBugene Epste'a
d. R, GRACZ & COMPANY License No. STA-422

Davison Chemical Divieion
P. C. Bbox 488
Pompton Plains, Yew Jersey

Date of Inapection: July 1, 1964 (Announced Reinspection)

New Jersey authorities were notified, tut no representative
appeared,

Mr. Richard Mandle, Plant Manager i
Mr. Donald C. Hubbard, Mansger, Division of Industrial y

Relations, 4. R, Grace, Irwin, Tenneseaee i
Mr. Peter Carino, Plant Che=ist and RS0

/ BOTS: PARAGRAPES_JA - S H __ REPEREING TO PROCESSING

ARE TO BEZ CONSIDSZED CuMP COAPIDENTIAL.

1.

Ze

An initial inspeation of the icensee's facility was performed
November 25, 1959. Items of noncompliance were noted and 4
it was felt that a hazard existed and a followveup inapection
vas wvarranted. A follow-up inspection was condueted on June
29, 1961 snd no f{tems of noncoapliande vere noted, -

-

gat Adainist

sood vidiery & &7 Guuce ¢add

ton Daviss n Chemica) SNmpanyg, & < “pany

The Rare Earths Division of We-Rv-Crace and Company 18 engaged
totally in the manufactuging of polishing compounds for the
optical trade. Optical polishing compouncs are reportedly
obtained from the refining of monszite sands., M-, R, Mandle,
Plant Manager, stated they inteand to be completely out of the g
monszite gand refining process within the next six months,

He stated that new polishing comrounds have beendeveloped

—
which do not contgin source material. He 3tated currently

K
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Se

use of monazite sana is 3 % of all processing and will
be g *adually phased out, Mr, Peter Carino, a graduate
chemist, acta as 050, Carino took a two week course in
methods of radiation detection, counting and aurveys at the

Grace COI'?Xu: at I.win Tennesisee. Carino reports directly

—" o g\ Yae Nl
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i .

The scope of the license waa reviswed with Carino. The
licensee is permitted to have Thoriua in unliminted quantivies

for thorium ore processing.

Garino vas noted to maintain a monthly ianventory. The
inventory as of 7/1/64 shovad the possession of the foli oving

4854 pounds Thorium (nat) in monazite sand;
5% enrichment

1005 sounds as thorium nitrate
58 pounds as thorima oxide
Cariho stated the final prodot cerium oxide powder sontains

from 0.1 to 0.2% natural thoriua.

c N“O! 4 28 Ll

Carino described the zanufacturing process as follows:

A, Monazite ore 1s received as #60 mesh and is reduced
to #200 mesh in a closed circuit ball amill.

B. The 200 mesh material is acidulated in large outside
tanks with concentrated suphurie acid,

C. The amixture is heated and decoaposed with phosphoric
acide and rare earth crystals are formed.

D, The crystal mixture is thepcentrifuged,

Es Crystals are redissolved.

F. The wvater removed from the centrifuge in step D atove
econtains $3% of the thorium which is precipitated as

thorium rhosrhate dake.

to Mandle, Plant Mamager, PMe-dten ssdaledh o dcihed =i0d Jeplon=t

-



The redissolved rare earth crystals, are further refined

by treatment with sodiua fluoride. This causes any
ron.inin( thorium %o precipitate as thorium fluoride.
The thorium fluoride and the thoriua ;hoaﬂnnto are
considered wazte products according to Mandle. de
stated that in prior years there was amrket for the
vagte naterisls which were sent to the Aserican

Potash Company for further refineament. Mandle stated
there is no longer a market for refined ratural thorium
and thorium is considered as a waste product other than
the small quantity retained in the optiecal polishing

compound.

The facilities used consiat of a separate room for ball =ill
operations wich Garino atated creates the most dust, A storage
area, a centriruge area, a filter presa aresa and numerous

woden tance 12 feet nigh and 10«12 feet in ‘dameter.

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

of 300 feet is used for bdurial of thorium wastes,

The inspector noted that in ordur %o go4from the second floor
offices to the counting laborstory or to other of 'ices a person
had to pass over the ocen heating and decomvosing area by

means of a catwalk and enter the filtration area where thofium
pnosphate cake was being formed. The inspector also noted
vorkmen wearing work clothes and shoes entering the offices

as they went to various manufacturing areas. Mandle stated

this vas a bad arrangment, bdut that they were cramped for space,

3, Mandle stated that operating personnel, however, do remcve
their work clothing and vork shoes when leaving the plant,

Be etated they wear respirators for the ball =mill operations
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distance from surfaces of 3.5 ar/hr in the monatite storsge

ares and 1 ar/ar at three feet froam the surface of a sludse

pile in the rear of an open fleld. Garino reported maximua

radiation levels of 0.15 ar/hr to exist at thé fence line

of the iicensee's property, the boundary of the unrestricted
ares. A chain link fence, 9 feet high vas noted to encircle

the entire pronerty of the licensee.

Independent surveys were made by the inspector using a
serial #3532 Precision Instrument thin end window GN survey
meter calibrated 5/5/64 and a serial #1624 Juno ionization
chamber also calibrated 6/5/64., Radiation levels vere
noted as follows:
At the surface of a stack of paper bags containing
monazite sand - 8.0 ar/hr
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 ar/hr
At the surface of the filter press - 10 mr/hr
At the surface of a pile af thorium vaste im the
rear of the licensee's facility < 20 ar/hr and
3 ar/hr at 13" distance - restricted area

At the fence line - 0+05 ar/hr

The inspector noted that all the floor surfaces were dusty
in both restricted manufacturing areas and in unrestricted
offices., The radiation levels at 1 om distance from floor
surface in manufacturing areas vas from 1.0 « 1.5 mar/hr with

the beta-gam-a shield off, and from 0,05 = 0.2 ar at 1 cm

distance in unrestricted offices,
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15.

Mandle stated he realized there was widespread removadle
co~tamination due to dust, spillage of materi.ls and

tramping back and forth., He stated the building has deen
uged “or thorium processin: fcr the past 17 years, He (lso
stated the building 13 a converted dairy darm with the entipe
low floor and part of the ssecond floor coampletely open
vithout partitions and that dust from the zonazite sands

and processing is strew about by natural consection.

Gariho stated they have not made any surveys or 'axen any
smear sa-ples to determine the amount and locaticn of ree

movable contamination sxisting in the licensee's facilityy in resracded™ num@n e
QAree® 7 4 én of € O Tvi Ty ey L L L it Comd é(‘) T L ,..;’-.,s
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The inspector took saear samples by wiping surfaces in

Gs Pammroe *7u T m

restricted and unrestrioted areas with filter paper. The
filter paper smec.rs were counted for alpha activity by HAZL,

NYO, who reported activityaas follows:

Unrestristed Analytical - 97 alpha dpa/100 ea’
Unrestricted Office - 65 alpha dpm/100 cuz |
|
Unreatricted 3rd floor 2 ¢ \
counting room - 8.4 alpha dpa/100 ca g | |
| |
Unreatricted Office 2
entrance - 81.0 alpha dpn/1.0 ca
Restricted Ball Mill Room N
Ploor - 1225 alocha dpa/100 cm
Restricted area outside 2 |
Ball Mill Room - 527 alpah dpn/100 ca

The above information indicatee wvidespread low level contamination
in the restricted Ball Mill Room and surrounding areas. |
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21.

22.

Sir Surveys

Garino stated he norforms alr surveys by collecting alr at

a rate of 100 fts,ain for five minutes using a Staplex

high volume air sample¢ with <hatman 41 filter papsr.

Garino stated he saaples air in the restricted and unrestricted
areas as tated on page 11 of the licensee's written procedures.
The maximus concentration reported by Garino in a restricted
area cocurs in the Ball Mill 3:ca2 and was noted as 1.7 x 10732
we for imsoluble Th (nat). Other restricted areas had a
maxisus renorted air concentration of 3.9 = 10"2 ue/al air
for insoluble Th (nat) occurring in the mconazite storage

area., Unrestricted arcas, the of’ice, luneh room and cone
trol labor:tory nad zaximum concentr tions of Th (nat) of

1T 2 10~32 ue/al sir. Air saapling, sccording to Garino,

is done on a weekly basis.

The inspector took several air samples using a Staplex Alr
Sempler and Whatman 51 filter paper. The activity colledted
on the filter mper was counted for alpha by HASL,NYO. The

results as reported by HASL are azs Tollows:

Bestricted Monazite Sand Storage Area - l.l x 10732 ge _th
al adr

Unrestricted Upstairs Office - 1.7x 10'12 ue th
=l air

Restricted Ball Nill Reom e 1.4 x10°32
ml air

Restrioted Centrifuge Area » 1l0 2 10°12 ye th
al air

dsste Disposal
Liquid Effluent

The license:'s property is beated on a hill with the rear of
the procerty approximately 30 feet higher than the fromt of

the property bordering on Black Oak Rid.e Hoad. Garino stated
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that all drainage from waste burial pits located at the top
of the hill drains into a concrete suap of the licensee's
proverty. The effluent in the susp is pumped into a
mixing tank equipped with an automatic ph adjustament
designed to keep ph at 7.0. The adjusted ef fluent is

then pumped %0 a settling tank and then to a settling pond
where sam;les a-e taken for coumting. If any activity le
detected, thiy e.fluent i3 then sent %0 a filter %o remove
any particulate. Garino samples water effluent tefore any
discard to the sewerage system, He was noted %o maintain
records of these discocalsm showing no activity over backe

ground.

Jaste acids from acidific:tion process containing r“~nsphates

is treated with silica to destyy fluorides and the residual

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

as fertilizer. OCarino saamples and counts all liguid defore
trans’er., The records »f thonc‘nnacyo show no activity over
backzround.

20lids

Garino stated that all other waste is dis-osed of by burial

on the licensee's prorerty at the tos of the hill. Garino

stated that thorium cake as phrosphate and thori.a fluoride

sludge is buried in pits from 12 to 15 feet deep and froa

6 to 10 feet wide.

Jarino stated that each pit contains waste from 3 to & weeks

of processing. He stated a it is dug and vaste a3 it accumulates
is dumped into the pit. He stated that earth is azixed with the waste
a8 the pit 18 bdeing filled and that a minimus of 6' of earth fill
wovers earth rit, Garine stated that four o-its were dug and
£112~d in 1963 and that a total of 11,655 pounds tatal of

natural thorium was dumped into the four oits. He stated md
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27.

records showthat from 2900-3000 counds of thoriua (natural)

wa® buried in esach pirt. Asgording to 10 CFR 20.5(e)(1)

2900 pounia of thorium (matural) is equivalemt %o 146,000

4c. 10 CPE 20,304(a) permits the turial in one loecation

of 50,000 ue natural thoriuam. The records also show that
during 1364 a total of 7003 pouncsof natural thorium

have been buried in three pita vith 2300 to 2400 pounds of
thoriua per location. Tnis quantity per pit aleo exceedsthe
1imits imposed by 10 CPR 20,304 for ome locstion. Records
vere noted to be main:ained showing the loeation,date of burial

and quantity buried.

£lue t Atmosg
Garino stated that effluent from the furnace is sent through
a vater seorubber which removes particulate. de stated all
release is as insoluble thoriua particulate. Be stated, mwever,
that the scrub er cannot be uscd on all phases of the furnace
oper tion because a concrete like lﬁtmo weuld form which
would ruin all eqmipment. Hde stated thet since the entire rear of
the building is open and ventilaticn is mainly by natural cone
vection, he has taken alr surveys using the high volume
Staslex Samnler, and has never detected conceatrations
in air gmater than 1.5 x 10°32 uc/Th nat/ml sir, at tae
top of the furnace during operations. He stated the

sorubber would reduce thie value still further.

bl £ eria
The entire bduilding is surrounded dy a chain link fence
8 feet high. EHhtrance to the building must lead to the
office. The building is occcupled % hours daily. Moaazite
sand is otored in a juge pile im 100 pound paper bags in the

rear of the manufacturing arei. There does not ap ear any

likelihood of unauthorized removal of material.
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Beceipt of Materials

Garino stgted that Mcnazite sand is received from all over the
world ani sold through Lrokers located in New YTork, N. Y.
Records were noted to Le zaintained ahoving xind, guantity

and date of receipt.

rs M 4
St. John's X-Ray Corporation fila badges which are gocessed
monthly are ;;od for person el monitoring. Records are
maintained on fila badgze processor's reports as wvell as
Fora AsCe5, The records were examined froa 1562 to date of
inspection and showv that furnace operators receive maxiaua
exresures ., Richard Silsbury shoyed a maxizum exposure of
850 mrem gamma exposure during the first calendar quarter year
of 1964, C. Ackers another furnace operator showed a maxizum
of 550 mrem during the same calendar guarter. All other exe

posures did not exceed 200 mrem per calendar quarter year.

Bosting and Labeling

The inspector noted that all proceseing rooms were posted with

signs reading "Cauton - Airborme Radioactivity Area”, "Caution -

Radiation Area”, and "Caution « Radioactive Materials”, all wvity

conventional symbol. The storage pile was similarly posted.

License Conditions

The specific documents referred to in license conditions 384

and 8B were revieved with Carino and compliance was noted,

tems ) znce

10 CFR 20.201(%) = in that the licensee has not made any
surveys or any evaluation to determine the quantity
of removable contamination cxisting throughout his

facility. (See paragraphs of the report

details,
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34,

35.
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20.304(a) = 1n that the licensee has exceeded the quantity
of natural thorium he may dispose of by burial in any
one locntion. (See paragraphs of the report

devails.)

erence with Ms enent
A conference regarding the items of noncompliance was held
immediately following the inspection. Attending the cone
ference were Mr., Righard Mandle, Plant Manager and Mr. Donald
Bubbard, Manager, Division of Industrial Relations, Davison
Chemicsl Co.,Irwin, Tennessee. Mandle indicated his willingness
to comply with the regulations. He stated that he belisved that
surfase coataminstionshouli be evaluated and that they would
apply for am exeapticn or an amendment to 10 CPR 20.304(a)
to pemit burial at one lLocation of natural thorium in amounts

greater thaa 50,000 uc.

The inspector believes that a hazard does not exist from the
above items of ncancompliance and no follow-up inspection
wvill be mades, Management appeared familiar with the hazards
connected with processing natural thorium and efforts to

comply wi'jk the regulations were noted.
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January ©, 1759
Re M. 'axdle

b |
2 hanind

Survey of Plant for Jt. Joan I.ay ladb

Monasite Storege area
Ball 'dll area

Yonasite transfer drums
Cantrifuge and Press 75
Barrels stored by tank 471
Leystal Dissolve Tank

Tank *1

Tank 2

Tank ¢3

Tank 45
Packing room
VIP near ress

Dr. Iserderger - Califon &9

Badees - 150 for $85.00 - Send holders and filn, Zater
mﬂ:ononmporumdmtmthuwsu John. Thay
process and notify. ¥e keep film and reporis.

Hew AZC regulations require a 1) week sccumulation -
¥r., Isonberger suggests we purchase and load two filme
and keep one of them in for 1) week periocd.

Holders $1.50 each.

MCB3l




CQEX

1131211 ¢
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SQZX

(Yew bLacterias installad in Celzer Counter)

Control lad
Sample-Thorite
Sample « Indian Sand
Sample - Idaho Sand

Area detween office and lab
Background in froat of plant

Swmp in front Th shed
Barrels along lence
Barvels near "illing Bldg.
“ormszite Jtoragze

Th(0H), under Whitiney "ress

C.l5
6

2.5
1.0

C.15
0.l = 0.3

0.5
J.5=-5
305 - 5
6

3



