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Yorm ARG-43Y UNITED STATES ATOMIC ENERGY COMMISSION

COMPLIANCE INSPECTION REPORT

Name and addiess of licensee 2 !‘l..;_f :~;«: n
Pare Tartha, Inc. | frnwhr 25, 125
Divisiocn of ¥, R, Gruce & Co. ’ ‘

3. Type of inspection  Initial
| 4. 10 CFR Part(s) applicable

| 20.-8

5 m:f‘x(",, issue g ;-nur:.');q'duts, scopead «c ; ‘--meuhl.‘mg amendments )
-
175 3zl 5

Scopel Licensed to receive poesession of and title to thorius-containing
mtarial from prodacers and distridutors licenced by the AL and through
irportation, for nrocessing at your Paspton Plans, Sew Jerssy and Curtis
Bay, l'aryland, plante.

Poryton Plains, New Jersey

Conditions) FRequired to maintain recoris of inventoriss, receists and
trarsfers af refined source matarial,

LX) 12/13/55 /8
feopet Tty (50) lbe. of refinsd sowos waterisl (uvranlum-emonesics j
fluoride slag) during the term of this liconse for use in experimsatal 4

work relating tc the recovery of uranium from megsiua fluoride screp,
Sorditions: Caxpliance with Part 20,
2-132 8/xs/s /s '
(Contimed) 4‘

Rare ‘arths, in0., & branch niant of Davison Cherdeal Co., & divison of W, R, Orace 4
Coey 18 engaged in the mnuficture of rare eart) oxides from monasite sands contalning

3 % 3,58 Tady under license R-19C, The lisensee's facilities include an €2 ma. f£t.
oroduction area containing & ball mll, musercas filter sresses and tanks, a wsts
treatosnt plant, anxd indoor and outdoor siorags areme containing monasite sands (bags),
drumrsd products and warete sludges. R, Mandle, rlant manager and 790, is responsidble
for procurenent of materials. Persomel protection olothing are worn Yy plant

exloyees who have besn briefed on radiclogionl health and mfety, Go air dust or

stack surveys have been sade to date, Imedoquate direct radistion surveys mve beea
made in both the restricted and wnrectriciad areas, Persormel monitaring is seccrnlished
through the lssuance of weeily and 13-week fila badges supplied by St, Johm I-Ray Co.
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the plant groamxds, Inventory records whowed ) |
ér approximately 5000 1be. of ™02 an hand,
5150 1bs. Warte disposal 1s accomplished by relecse
sever, Thorium conteaainated monasits bass, wi
the plant grounds, Xecord. of
exams are maintained, oder license C. ks af 50 1de. uranium magnesium
scrap was procured, o work has ever been done the material which is stored in
the licensee's warelouse. Urler lioense R172 no work has bosn perforrsd either at 1
Fom:ton Flains or in the licensse's plamt at Cartis Say. All work under (Contimed)
8. Is "Company Confidential” information contained in this report’ Yes %] No [ i

(Speafy page(s) and paragraph(s)) !

— Process description and layoot . 2, 3, & (Ttem 11) |

1
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7. Date of last previous inspection '
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DisTasumnon: -

& gye. Div of Inon, He ' __Paul B, Klevin
2 eyse Inep Piv, NYOO (Inspeeror) i
. : Approved by: e -
} . | Enbart ¥, Kirloma, Director
H : Koy Yorkx ; -
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Jamary 25, 139
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I scony
R-132 8/15/% 8/1/57

t Licensed to receive possession of ad title tol

a) Unlizmitea quantities of raw source material (sclaly moneasite
sand) during the term of this licenss, from praducers axd
distributors licensed bty the AZC and through lmortatice,
for processing at your Fomoton Plaine, Lew Jerssy Plant.
and your Curtis Zay, !arylard Plant, and

b) One-hundred lba, cf thorium bemb reduction masiduss for
experirmental prucessing at your Curtis Bay, Maryiand Plant,

Conditionst Raquired to maintain records of inventories, receints
and transfers of refined scurce material,

boee - Mow s i)
1icense R.172 is being rerformed under license R.1%,

The only itema oif noncompliance fournd during the courws of the insonction
of the aforewentioned licenses are!

Ligenze 3126

20.102(5){1)(2) = *Permissible levels of mdiation in unrestiicted areas”

s « in that levels of radiation exist at the outside storaze and dump

areas of such a magnitude that if an individual were continuocualy
present in these areas, it could result in his receivinz a dose
in excess of 2 mren in any cne hour or could result in his
recaiving a dose in excess of 100 rzrem in any seven consecutive
days. (See item 143 and 15 of rejort details,)

V. 20.201(b) “Surveys"

« in that the radiation surveys conducted by the licensee hive
not fully evaluated the direct mdiation hagard both in and out plant,

« ia that no in or out plant alr samles or stack alir sawples have
bean taken to dats in order to evaluate the thoron and thorium
concentrations originating from ~roduction overations and {rem
storage of sludge materials,

-« in that no vatar effluent samnle surveys have been mede Ly the
licenses to detarmine status of compliance with Section 20,107,

(See items 15, 15 and 17 of report details,)

20,207 "Storage of licensed material”
« in that the licensee stores n the unrestrictsad area ad‘scent to
his production area ajoroximately 750 tons of thorium bearing
sludges vhich are not secured against removal, (See item 15 and
16 of report details.)

20.203(b) "Caution signs, labels and siznals® - "Radiation areas®
-« in that radiation areas within and outside cf the plant existed
which required posting in accordance with this section (i.e.,
measuremants taken at the locations at which approximately 30 drums
each of Th(CH) and ThO, showed raciation readings from 7.5 to 12
ar/hr at 1Y, ns;.cuvsu. from these drume,) (i.e., at riles of .
sludge contalning silica (mescthoriua) and gray chosphate caxe
rodiation levels found were 11 and 15 mr/hr at 1' from the oiles,
respectively,) (See itews 145 and 13 of report detalls,)



"Additic al Requir¥ne: te"
Mt the area outolsde the plant where ar roximately 70 druns
(e .aximataly 500 1bse per drum) vers stored wvas not
posted with any radiation caution sign or symbol,

« in that pilas of sludze stored ocutplant which include vaste
treatrent sludge, yitrium and reworked silica eluxipe, wvere not
nosted wilh any radlation caution, mdiosctive mterial sigm or
sy=bol,

(Sew Ltams 16 and 18 of rerort details,)

1(2)(3) “Containers®

14 that drums of ThO» and ThOY, sach containing S00 1bs, of
malarial, vere not labeled with any cautlion sign, sy=dol, xind,
or amcunt of mate:<al,
-~ in that 120 1L, bazs of monazite sarmd containing from 3 %0 7.5
af TH.2 vere not ladwled with any caution, radicective mterial
sign amxd sy=dol and kind, and amount of material,

(See itam 18 of report details,)

*'rentrent or disposal by imcinermation®

-~ &n that the licenrsee has reriodically incinerated on his une
restrictad plant sround bags, wijes and wood contaminated with
thortum. (See item 17 of report details,)

“Ceneral requirenent”

« in that the licensese has disvcned of both soluble and incoluble
effluent o a storm sewer without obtaining Commiesion arproval
as per Section 20,302, (Tee item 19 of renort detalls,)

20.401(c) "Records of surveys, radiation ronitoring amd dlsrosal®
-« in that the rocords of surveys made by the licenses are incorlste
in that no notation as to the instrurmsnis used or distances from
source of itation vere available or were levels at sluige niles
available, and soecifically, the survey of 'arch 27, 199 did not
record any moasurements in units (mr/hr), (See itew 145 and
Zxhibit B amd C of remort details,)

"hare were no itoms of noncomoliance noted under licenses C-3427 or R.122
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PAET &0 SO STIN

Fare Carths, Ins,

Divielon of 7, K, Grece & Co.
Tompton Tlaine, Yew lersey

Date of Inspectiont Novasber 2%, 179

Dereons Aocomoanying Inepectors
¥r. John Russo, Yew Jersey Stats Derartiment of "salth

Perscns Contacted:

Richard “nndle, "lant ‘anager

Richard Stone, Sales “anager

D, Jubbard, ‘anager, Incdustrial Relations, Trwin "ant, Davison Chemical
Corcany

. b4

Iaipoduction

On Rovesber 157, 1997, Joha Russo, New Jersey State Derartment of Health,
telephoned this office to inform us that on June 11, 1757, several
mnbars of his devartrent vers taking routine wvater samples in Uie
Yayne-"ompton lains area in lew Jersey, when they noticed a milcy
disversicn in the "equomnoch River. Sar;les taken and analyzed of this
dispersion revealed aliha contamination of 1370 uue/l and beta contam.
ination of 1475 nue/l. Russo stated that asoroximatsly 1/4 mile unstrean
from the sammling roint is located Fare “arths, Ino., Division of W, R,
Crace & Co. lle stated that he and his associates tour . the “lant amd
fou that the Hlant wvas “rocessing monasite wand, 'e noted hat Lheare
was arproximately 7000 lbe. of ThO? stored in their tackyard and when
it rained this material vas seing washed down the river., Ve added that
Rare Tarths, Inc. had been taken to court last year, convicted and fined
for geanaral mnuuudm“mmnmmm »lant,

Qroanization apd Procedureg

Rare Zarths, Inc,, & branch plant of Mavison Chemical Cosy & division
of 4, P, Orace & Co., is engaged in the manufacture of TRre sarths
axide (%) frommnazite sands containing from 3 to 3.5 thorium
oxide.

Richard Yandle is the plant manager, while Rictisd Stone s the sales

r. Mandle reported that he is the radioclogical safaty officer
(BO’. Fandle stated he has had no formal training in redlation proe
tection, He seid he attended several lectures at Srooktiaven in 1980
relative to rare sarth prucessing and obtained information on rediation
protection and monitoring, e noted that he attended a lecture on
rediochenistry given by John Marley, HASL, N720.

D. Hubbard, Manarer, Industrial Relations, Erwin Flant of Davison
Chexical Co., a divieion of ¥, R, Grace Co,, stated that he had eomo

up to the Fare farths plant for the first time on Novesbe= 24, 1959 at
the request of Mandle so that he (Hubbard) could be present during

the inspeotion. Hutbard has a BA degree in physics and law degree

from Yarderbilt, He wvas erloyed ae & health rtiysicist for the Union
Carbide & Carbon Co., in Cak Ridge, for arproxizately 12 years and

for the AZC as & mrber of the CROO Insrection Division for arpraximtely
twe JOars.
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Mandle stated the plant was on a 24-hour day overation, and that

the twsntly-five employewes were composed of seven production workers
and ten office employees on and 8 to & shift, two production workers
on a b to 12 shift, two workers on a 12 to 8§ ghift, and three min.
tenance men, No minore are emnloysd.

[actlitics and Toen

A two story brick building containing a »roduction area (arproximately
8000 square feet), thrme quality control labs (1200 square fest), and
offices are located in Pomoton Mains, Hew Jersey. The plant faoilities
are located on Plack Cak idge Road (Rt, 202), a main thorcughfare.

The prodiction area consists of monasite ore storage, ball mill, filter
press, rare axica, cloride, and thorium refining areas., Alayout of
the plant is iacluded in the licensee’s file. Facilities for change
lockers, Bundry, and lunch room are available for the produciion
persormel,. Marxile wishad to have the layout and process description
trected as "business confidential®, A wvasts treatzsnt facility and
severnl warste storsge tanks, Th(CH) drum storuce and several areas vhere
process and wasts sludges ware stored in open piless are located cutside
the slant, “andle surplied a brief description of the operations involved
in the processing of Rep0q from monazite sand, The nrocess description
which includes e location and tyre squirmsent used followst

*ZIPST CPTRUTION . Dizsstion of the “onagite (Suifr-ation Reactor)

The first operation of the process Lmvolves digestion of the finely ground
monasite sands with hot concontrated sulzhurie acid, The rate of the
reaction of monazite sand with sul;huric acid, or eulfonation, increasee
with finer rarticle size of the monazite sarmd and higher reaction tencera.
tures. The reaction starts as a Muld mixture of the two comonents,

crystals. The phosshate content of the momaszite goes into solution as
phosphorie acid, Further agitatioa will cause sufficient thiming of
the mixture, to allow discharge from the cast irom reactor, The reaction
my be considered camplete at the end of & to € hours,

SECCRD OFZRATION - Crystallization (Tank 1, Centrifuge & Prese 5)

The second operstion iovolves the crude seraration of the thorium sulfate
from the rere esarth sulfate, At the end of the rilfonation reaction,

the hot charge is gquenched in a tank contaiming recycled acid and vash
sireans from subsequant process stens. The wauh streams contain sufficient
water to dilute the free acid in the sulfonation to aporaximataly 0%
total acidity, and almo provide watsr hydration for rare sarth sulfates
from sulfonatiSo,

The hydrated rare sarth sulfates form as a dense orystalline salt in a
slurry of approximtely 50% phosphorie sulvhurie acid liquor. The thorius
sulfate produced in the sulfonation is more soluble in this acid than the
rare sarth sulfates which permits a cruxds seramation of thorium and rare
earths,

The hydreted rare sarth sulfates from the crystallization are pumped to

& clansifier to remove the finely ground non.somasite gangue and acids
from the rare earth sulfates. The overflov from the classifior is filtered
through a precoat ¢rua filter to serarates tho gangue from the thorium.
rich acid liquors. A portion of this filtered acid is removed for thorium
separation and the remainder is recycled to the crystallicer tanks.



THIRD OPZRATION o 2 o ! A (Tank 2%, Press 54,'
Tank 15

The thoriuserich scid liquors, or top acid, contain & small quantity of
the original rare earths contained in the ponasite, These rare sarths
are stripped from the acid by the additlon of sodium sulfate which
forms an insoluble acid rare earth double salt. ™is doubls salt contains
some oceluded thorius and therwfore must be nrocessed to properly
distridute the rare earth and thorium valuss, The doulle salt is
sorarated from its acid liguor, called strirmed acid, Ly means of &
drum filter. The acid rare sarth double salt is converted to wvatar
insoluble rare sarth hydroxids by treating it with boiling caustic socda.
The caustio soda and solubls salts are resoved by hot vater wvashes and
the thictenad rare carth hyviroxide is then atzed with the vished rare
earth sulfate crystals in operation 6,

(Tank 25, Press B,

The thorium is resoved from the stripped acid by addition of eithar
sodizm fluoride or hydrofluoric asid vhich causes insoluble troriua
fluoride to precinitate from the acid, The thorium fluoride is
mummnmu.mmmmwmumumu
an acid dilution boot for the Superphosnhate Plant, The thoriua
fNuoride is then treatad with caustic soca to convert the thorium
fluoride to hydruxids, Sodium fluoride and free caustic and removed
by water washing in ths Shriver thickensr. The washed product is then
dried and jecked as thorium hydroxide product.

LT OFRASION o of A "xio farg “arth Crystals
Centrifuge, Tank 17)

The hydrated rare earth sulfate erystals from the underflow of the
elassifier (operation 2) are filtered on a pan filter and counter
anmtxnnunﬂhpmumuqmbfon
these liguors are sent to the erystallizing tank. This opsration
-m-ummmumwouummpmuu
mmmmwnmzmywudu»lmu-m
11 operation 6 with a minimun acid contamination since acid interferes
with the thorium seyaration.

(Tank 19,

mwmmm-dmmmmuuuaumnu
‘he washed rare sarth crywtals from cperation § and filtrate from
o, eration 8, The rare sarth valuss go into solution as neutral
m~mmm.mmmmnnmmnhu
throlua phosphats, Cozolate rescwval of thorium from the rare sarths
is scoomplished by mintaining the pH of this solution at 5.5. The
phoschate cake is removed by filtration and the polished e sarth
1iquors are sent to the second orystallising tank (operatica 8).

%m_g_____ﬂ__‘.i%ﬂ—im“m? =P of hordup e Pare Farthe Lron Cangie
Press 1, Tanx U, Press O, Tank 21)

The thorium -hosohate caks in creration 6 13 corbined with the gangue
from the precoat drua filtar in operation 2 and is countercurrently
treated with a dilute sulshurie acid solution to solubilise the rare
earth and thorium values lsaving insoluble residues, These rexidues
are of two tynes) mmlnmdeMMomMm
site] the other consisting of inely divided silica, calciun sulfate,
filter-aid, eto, The heavy minerals and monazite are recoverad as
the underflow of a cyolons classifier and the finely dividad ra‘erial
is removed by filtration, and after vashing is pent to the dum,

The acidified rare sarth end thorium liquors are recycled &» warhey
L\Mtbcadonumcmmmuruwwmw
erystallization tanks.
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PICHIR CF )
(Tank €, Tank ), "ress 2, Tank 10, :ress 7)

In the doudble sulfate preciritation tank, neutral rare sarth sulfate
liquors from oreration 6 are treated with sodium sulfate to form
rare sarth double sulfates. This calt forms as & dense precipitate
and s removed from the slurry by settling and filtration. The
filtrate is collected and treated viih soda ash to ;il3, which
canses the soluble yitrium sarths to prucipitate. The yttrium
earths are filter ;ressed and stored, the filtrats from the
operation goes to the plant waste.

The double salt may he ireatad with the fcllowing for the precars-
tion of rare earth productst

a) Tydrofluoric acid to give -are sarth Nuoride.
b) Caustioc soda to form rare earth hyriroxide,
%) Soda ash to form polishing powders.

Rare sarth chloride, cerium products and didyrium sarths are produced
from rare earth hydroxide. Hsavy rare earths are recoversd from
yttrium residues.”

Progurement Procedurws and Comtrol

R. Yandle is responsible for ordering monazite sand contalning 3
to 1.5 thorium froa producers and distridbutors licensed Ly the
AEC, ‘Mandle rerortod, to date, Lindsay Chemical Co, “est Chicago,
Nlinois, and Saumhcff-'arshall, Inc., Soise, Idaho, have been
his ruppliers, Feccrds of purchase orders {rom both companies
are included in the licensee's file.

Insiomentation

At the time of inspection an Lnoperabls Becikmnn .5 beta-gamma
survey meter was found to be on hand, ‘andle stated that on several
ogcasions a Yiotoreea alpha survey meter had been bDorrowed {rom
ladoux Co, Subeequent to the inspection, R. Stone contacted this
office (Decenbar 29, 15%) and statsd that the instruwent has bsen
repaired and that his company intends to procure additional
instrumsatation,

Radiglogical Progecyres and Control
A. Iagtmgticna and “srgomnel Protegtiog

Aocording t. Yandle, production workers have been orally
brisfed on radiclogical health safety by F. Nonamaker and
himself, A copy of the lecture given to produstion worksrs

by 7. Foraraker dated April 17, 1953 e included in the
licensse's file. T™e lectures was attended by all vorksrs

who were required to sign the sheet of attendance. All
produetion workers, according to Vandle, are equipped with orlon
uniforms, respirstors, gloves, and rubber overshoes.

B. Surveva

o sir surveys for both thoron and thorium have been made
to date by the licensee elther in.plant or cut-plant, No
stack air surveys have been made to date, Al the time
of the inepection, 1ittle cor no production cperations
involving the handling of monazite sands or packaging of
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of ThOp and ThCH were in process. Three sxles taken
at the Rel, waste press arsa, zesothorium area, and
worasite storage area showsd thorium concentrations of
2, 60, and 20 alpuha d/w/%), rescectively, Smear sam.les
taken at various locations inside the -lant showed levels
cf 120 to S0 alzha d/m/100 em?, A 1.1/3° Whatman filter
mayer rreseed on waste silica “ress cake in the mmesoe
thorium area &' ownd a concentration of 170 alpha d/2/1-1/3"
filter jaser sarple. A cooy o. the alr and smear results
analyred by FASL is included as Dxhibit A in the rejort
detalls.

‘arrdle revcried that two direct radiation survers have

been made to dats. Records of surveys conductod on January
6 and largh 7, 1757 are included as Zxhibits B and C,
ressectively, lNaither survey record includes the instrusent
used nor the distances from the sources of mdiation. “nly
the January 6, 1959 survey expressod the resul': = =r/hr,
The surveys did not include the radiation level. in the
unrestricted outside stomege dumps, where piles of ytirium
sludge, silica wasts (mesothorium containing material),
vaste treatment sludge and phosphate sludze weare stored,
The surveys did not Mecluie evaluation of Th(CH) drum

stormge area, where a measurement of 7.5 or/hr was found

at one foot from the drums using a OM survey meter., Cther
msasurements taken Dy the insyector using a Juno alpha-beta.
gamm survey meter #5666, and a Muolear Ysasurements Corp,
beta-gumra surve™ mater r$571, vhich were calibrntedoon
Sovenber 4, 1757 \re as follows,

wourms I o
. Inaide lagt

1. Vaste silica press - 900 alsha d/m=/100
comtagt with floor o - 8 mr/nr gaam

2. Passagevay to office 50,000 alpha d/=/100
next to press - 5 mr/or came
15 mr/hr beta

1. Hand vheel between €000 alpha d/=/100
tank 42 and tank ¢5 om - 12 ar/hr caxm

b, Storsse Area 7 wr/hr at 1
from morazite
storage w. -
1.5 mr/hr bigd
of storage area
(walst high meas.)

S. Th(0H) drum storuge
near tank §12 7.5 mr/hr at 1°
from drune
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LOCATTN e o

be Qut Jans
1. Cray Pile (Thosphate 11 wr/hr at 1°
oake) from plle
2. Silica ard ‘escthorium 18 mr/hr at 1 from
Plles pile
3. Tttrio Pile 1.5 Yr/hr at 1 from
pile
5, Vaste Treatment Sludge 1.2 ar/hr at 1* froa
slodge
5, Background bet, Th(0H) 1.3 ar/hr
drm storage and Tiirium
sluxdge pile
€., Th(0H) drum stosage area 12 mr/hr at 1' from
(approximately 30 drums) druns
7. Primary mixing tank out- 1.5 mr/hr at comtact
side 'mste treatment plant with tank
8, Waste treatment plant (bigd) 0.3 - 0.5 wr/nr
C. Yglical

Mandle stated the rrecperational nhysicals and ysarly nigeicals
which include chest J-ra7s, blood, and check of rhysical wedle
being are provided for all plant exployees., Yo urine analysis
progran is in effect.

D. DPursenmel ¥emitoriac

Weakly film badges supplisd by St. John X-Ray laboratory,
Califon, Sew Jersey, are provided employees. The badges
also contain a film for a 1lweek cumilative exnosure.
The weekly fila badge results for 1953 and 1959 average
100 wr gammm or lass whils the beta exvoswres renge up o
298 mrep. The 13-week cumilative exrosures avernged
arproxizmtely 1200 mrem. No cosimetars or ring badges
are employed,

Stornre and Security of ‘aterial

Initially, Mandle declared his entire plant and surrounding ground
as his restricted arsa, However, after a tour ol the plant and
grounds, he notad that a &' wooden fence surrounding his grounds
did not eompletely enclose his plant grounds, e then said that
his restricted area would be limited to his production plant and
wvaste dis;xsal which wvas located arproximmtely 75' from the plant.
The waste disposal plant was undsr lock and key. It was pointed
out to Mandle that even if the &' fence covered the entire rear rortion
of their plant grouxis, no control or gated area was aveilable to
keep the public from emtering the plant, grounds, from the narking
area, or {rom the unfenced ovporite side of the plant, which is
locatad on a main thoroughfare, landle cgreed this vas a correct
statement, Stored on the unrestrigted plant grounds were piles
of thorium bearing sludges, i.e,, yttrium sludre, silica sludse
(mesothorium), rhos-hate sludre, and waste troatment aludge, Also
stored outnide the plant {n the unrestricted area wer» over 0
dru=s of Th(0H), These druzs contained an averape of 500 lbe.

of material, A radintion measurement mads with & Juno showed

12 =r/hr at 1' from the Th(CH) dru=s,
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On hand as of Novester 15, 1757 was 1£,(45.,4 1bs, of monasite or
approxirately 500C lbs. of ThOz« ThO, residues in barrels totalled
5150 lbe. Thorium content of sludges stored om plant projerty

are as followst

a) Ore tallings [rangue (resothorium)] - 2% tons residue
cantaining 3,200 lbs, of ThOj - located in Area O

b) Tttrium eludges - 200 tons residue containing 2000 1bs.
of Thly =« locatad in Area He

¢) Reworked sludises - 137 tons residue containing 2750 lbs,
of Ti02 - locatad in Area I,

d) Wasts treatsent cake - 105 tons residus containing 1300
1bs. of ThC2 « located in Area J.

e) In process silica sludge - 0 tons residue containing 2700
1be. of ThOy « located in Area H.

£) In process thorium carbonate - T tons residus containing
7100 lbse of ThO2 -« located in Area L.

g) In process thoriua Hydraxide - 15 tons residus contalining
10,500 1bs. of mz - located in Area K,

) Refined yttrium concentrate - 20 tons residus contalining 2700
1bs. of ThC2 - located in Area M,

A copy of the facility layout wvhich includes *he lncations of the
production and waste tresatoent plants, selidge storage, and drainage
trench constructed by the licensee is includad as Zxhioit D,

Wagte Digvosal

waste treatment plant treats all liquid vastss issuing from
plant, The wasts involved consists of vash water, floor washings
axd surface run-off from the adjacent plant property.

The process involves the use of an averagze of 15,000 gallons of
water per day., All of the washes are discharged into a common
1000 gallcn sump, equirped with two autoratically controlled force
pumps, which pump the waste to a retention tank. iach pumo has
caracity to harxle the peak load, and is installed so that the
sscord pump starts in case of extremws derand or failure of the
first, Sigwmls are installed in a ccutrol houss to indicate the
proper functioning of the rusps.

The retention tank das a caracity of 50,000 gallons, which provides
25 hours average retention of the wvastes. In addition to the
purpose of acting ss a reservolr, or constant head installation,
the tank providss msans of diluting effluents of widely varying

pi 80 that the sutomatic pH controlling equirment my function
more afficiently., The incoming wastes flov through a distribufing
charmel in the tank, and effluant, aftar initial settling, is
removed from the midpoint of the tank axd flows by gravity to a
mixing tank, A draw-off is provided at the bottom of the tank

to pum accwmlated solids to the sludge filter press.

-
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An 8000 gallon mixing tank, equipped with a gate agitator,
recaives affluent froa the rdtention tank at is micdnoint.

A pH electrode amsezbly is in circult with the =ixing tank, and
is electrically connectsd to a mechanic2lly oreratad diachrags
valve. Two storage tanks are providad to feed either 504
sulrhario acid or 50% caustic soda solution through the
sutomatic diachrasm valve %o the mixing tank, as callad for
by the pH controller, Again, sigznals are vrovided to indicats
proper functicaing of the valve amd chemical sunply tanks as
well as a recording chart vhich indicates the »4 of the
mixing tank, The mixing tan eiTluent is piped to a 2000
gallon lardinge thickener at pH 5.3 - 6.2,

‘ndle stated that no liguid effluont sa=les were checked by

his comrany to detormine the thorium concentratisn of the liguid
effluant discharged to the storm sewer., il sald tho State had
mde soue checis and that he was poing to make arrangements

with the State to amalyze some wvater samles for hia, lio arproval
to dump liquid affluents into a storm sever by the A5C wms
repertad to be given his comrany,

The Hardinge thickensr providas a clear overflow o a final
clarification tank and adjusted to give a 207 solids underflow
which is pumped to a sludge filter press in the control house,

The firal clarification tank of 50,000 zallon carecity, rrovides
an average 24 hourw of retention time for the efflusnt before
diecharge from the systeam., The main function of this tank is
to provide sufficient time for -ost precipltation of solids
aftar i adfustment, A draw-off is provided at the bottom of
the tank to pump accumilated solids to the sludge filter preass.

The sludge fllter is of the olate and frame type, with a
capmcity of 6 cublo ft, of cake. Approximtely o0 cubie feet
of sludges, or 31500 lbs., are romoved weckly. These sludges
are hauled to & dump on the property.

The system was cdevigned to operate automtically, Twelve man
hours per day are devoted to the mintenance, cleaning and
ocoatrol of the overation, The entire operation is undsr the
supervigion of the plant chemist who checks the rerformance of
the equiment, and samples prepared by the shift operator.

Maxils statad, and 1t wvas noted during the inspection, that a
drainage ditch was undar construction to colle t run-off watar
from the hill surrounding the urper end of the licensee's grounds.
Another druinage ditch is being canstractad hetwesn the niles

of sludge and the production and veste treatsent plant, This,
according to Mandle, would prevent run-off to the street.

Mardle sald that on several occasions dus to the fluruation in
pi, there vere slug discharges to the storm sewer. This discharge
consisted of both soluble and insoluble wastas (xiliy white
dirersion noted in item 9 of report datails).

A telechone conversation with John Russo, Yew Jersay State Dent,
of Health, on January 13, 1550, revecaled the following informtion
with reqard to release of soluble and insoluble effluent to the
streams by the licensee, Russo sald on Jamuary 17, 1367, & samole
taken from L2 creek near the plant showed a thorius concentration
of 6 x 1075 uc/al, On February 18, 1953, two samles of & wilky
white dispersion showed a concentration of sussended material
amounting to 4700 uo/el, and 419 wuic/ml. On Jume 2, 1957, a
samle containing soJuble effluent revealsd no aotivity in

excess of instrumemt beckground while another sa=-le (milky white
disrersion) smhowsd a concentratica of 3330 uue/ml. On Jamary 21,
1957, anothar disrersion sa=wle showed a concentration of 3300 uue
al. Om Noverber 10, 1957, an unxitesolved sar-le collected in the
strean showed & concentration of 11,%00 uuc/ml. On Noveber 11,

~



1959, another sa=le revealed a concentraticn of 5700 uue/=1.
Russo stated that since Decerber 14, 1797, several sarmles run
by his office shouad concontrations less than instrument lacke
ground, Fusso statad that "anile has taken to watch the i
control, and therefore has had & better coatrol of effluent
relsase Lo the stora sever”,

Poatins samd Tatmitn
R AN BTN DSE,T 4

After being querrisd as to tYe relative cleanliness of the
radiation signs, ubltard noted that he had ~osted various amas
inside and ocutside the plant with required caution signs amd
s/mbols just prior to the ins ectius There vere several areas
in the plant and cutplant in vhich rediation areas existed which
vere not nosted, Thae areas in vhich over 30 odd drums of ™HCH
and about Y0 drums of This were stored were not ~osted with a
sign denoting a radiation area., Zach of the aforementionsd
drums contained over 50 lbs. of material., According to 'kndle,
radiation msasurements zade with a calibrated OM or Juno shoved
levels frem 7.5 mr/hr 0 12 =r/hr at 1° from the drums, The
area in which over 30 drums of ThOH were stored outside the
rInt was not posted eithar with a caution, radiation material
eign or the mdiation area 2ign, Ths drums themselves were not
labeled with a caution, radicactive matorial si/m, amount, or
Upe of material., Several hundred 120 1b, bugs of monazite sand
containing from 3 to 1.5 ThO, which were stored in the rcnarite
storage area, wvere mot labsled with any madicactivity simm or
anount, or type of mierial, Ths storage area wvas Proverly rosted
with both a caution sign and symbol,

Tis plles of sludge such as ths silica (mesothorium) and pray
phosphate caks at vhich radiation measure-ents at 1' from the
plle showed 11 and 15 mr/hr, ressectively, vere not rosted with
& mciation area or a caution, radicactive material sign. These
piles contained approximately 200 tons of mterials(d tons ™03),
Other plles of sludge stored outplant which inolude wmste treat-
mant yitrium and reworked silica sludge were not posted with any
caution, mdicactive material sign or sy=bol., Subbard gtated
that he had rn out of signs and notad that he vas awars that
these areas required prover posting, The entrances to the
production and waste treatzent planis were noted to be prorerly
postad,

~eioaretion

Mandle stated that he reriodically incinerated raper bags in
which the monasite sand is shi;ped ami wvipes and wood onntaminated
with thoriun, He added that he has not evaluated the hagard
involved in the burning af these contazinated materials by taking
alr sazples, soll mamples, eto. during and afier burning of the
waste, respectively,

Recorda

Records of procuremsnt, receist, trwnafer, fila badge, phy=ical
exans, were found to be in order, ko records were maintained

on waste diroml, Direct madiation survey roceords did not
include the type of instrumenmt used and did not, in the March

7 1957 survey (Exhidbit C), record the msasirossnts in mr/hr.
The survey records shown ia Exhibit B and € did not commletely
svaluate the hazard dus to storage of piles of madicactive sludge
outside the plant at which levels in excess of 10 rr/hr existad,




21. Qther Part 40 Licenseg

Ao

Lice 4

Undar License C-3£23, a 50 1b, drun of uranium-maimesiun
scrap was procured by R, Yandle for use in experimental
work relating to the recovery of uraniua from magnesium
fluoride scrap, o work was ever performod according to
andle, The 50 1lbs, of material which was reportedly
posted, was stored in the corrany storage warahouse,
Records of recelipt were availobls,

Liconsa R-132

According to andle, no worit is in progress under license
R=132, Davison's Pcmpton Plains or Curtiss fay plants.

All work at Pompton Plains is being cerforrsd under license
R=196. Uo wori: under R-132 or R.176, according to andle,
is being performad at the Crutiss Bay, !Maryland, plant

of Davison Chemical Co. Under R-132, '“andle stated that
100 lba. of thorium bomb redusziion residues had been
transfarred by him ¢to the Davison Chemical Co. plant at
Zrwin, Temessea,
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