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PART 4011ESPECTION /.

Rare Earths, Inc.
Division of W. R. Graos & Co.
Pompton Plains, New Jersey .

Date of Inspection Nonsber 25, 1939

Persons Accomaartrina Inspectors

Mr. John Russo New Jersey State Department of Health

Persons Contacted

Richani Mandle, Plant Manager
Richard Stone Sales Manager .
D. Hubbard, Manager, Industrial Relations, Erwin Plant, Davison Chemical

Company

.

DETATIS

* License fR 196 (Items 9 thru 20)

9. Introduction

on November 19,1959, John Russo, New Jersey State Department of' Health,
telephoned this office to, inform us- h t on June 11, 1959, several
members of his department were taking routine water samples in the
Wayne Pompton Plains area in New Jersey, when hy_ noticed a milky
dispersion in the Pequonnoch River. Samples taken and analyzed of this
dispersion revealed alpha cont.a=ination of 3370 une/1 and. beta contas.
ination of 1495 unc/1. Russo stated that apprariantely 1/4 mile upstream
from the sampling point is located Rare Earths. Inc.,' Division of W. R.
Grace & Co. He stated ht he and his associates toured the plant and
foend that h plant was processing monasite wand. He noted h t there

! was approximately 9000 lbs. of Th02 stored in hir backyard and when
it rained this material was being washed down W river. He added that
Ran Earths, Inc. had been taken to court last year, convicted and fined
for general pollution of h area and the river surrounding h , plant.

10. Orranisation and Procedures

Rare Earths, Inc., a branch plant of Davison Chemical Co., a division
of W. R. Grace & Co., is engaged in the manufacture of rare earths
oxide (Re2 3) frensonazite sands contmihing from 3 to 3 5% thoriumO

*

arida.

Richard Manile is W plant manager, while Richani Stone is h sales
ma nager. Handle reported that he is W radiological safety officer
(RS0). Mandle stated he has had no formal training in radiation pro--

tection. He said be attended several lectures at Brookhaven in 1949
relative to rare earth processing and obtained infonmation on radiation
protection and monitoring. He noted that he attersied a lecture on
radiochemistry given by John Harley, HASL, NIDO.

D. Hubbard, Manager, Industrial Relations Ervin Plant of Davison '
Chemical Co., a division of W. R. Grace Co., stated that he had some
up to the Rare Earths plant for the first time on November 24, 1959 at
h request of Mandle so that he (Hubbard) could be present during
the inspection. Huhrd has a BA degree in physics and law degree
from Yanderbilt. He was employed as a health physicist for W Union
Carbide.& Carbon Co., ir. Oak Ridge, for apprvrri=ately 12 years and
for h AEC as a member of h ORDO Inspection Division for appraaism
two years.
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Mandle stated the plant was on a 24-hour day operation, and that
h twenty-five employees vers composed 'of seven, production wortsrs
and ten office employees on and 8 to 4 shift, two production workers -
en a 4 to 12 shift, two , workers en a 12 to 8 shift, and thne -t=-

tenance men. No miners are employed.

11. Facilities and Uses

A two story brick bimm eontaining a production area (appr=1==tely
8000 squam feet), thne quality control labs (1200 squam feet), and
offices are located in Pompton F1mina, New Jersey. The plant facilities
are located on Black Oak Ridge Road (Rt. 202), a main thoroughfare.

'

The production area consists of monasite ore stonge, ballQ, filter
press, are oxide, cloride, and thorium refining areas. A2a;out of
h plant is included in the licensee's file. Facilities for change
lockers,huniry, and lunch room are available for h production
personas 1. - )kndle wished to have h layout and process description -
treated as " business confidential". A waste taatsent facility and
several waste storage tanks Th(OH) drum storage and several areas whors

. process and waste sludges were stored in open piles are located outside
the plant. Namile supplied a brief description of the operations involved
in the prooossing of R*2 3 from monasite sand. The process description0
which includes the location and type equipment used follows:

'FIRST OPutA*EN - Direstion of h Monazite (Sulfonation Reactor)

The first operation of the precess involves digestion of W finalv grourd
monasite sands with hot concentrated sulphuric acid. s The rate of b
reaction of monasite sand with sulphuric acide or sulfonation, increases
with finer partiolo size of the monasite sand and h34her reaction tempera-
tures. The reaction starts as a fluid mixture of the two components.

As W reaction proceeds it gradually becomes more viscous and finally
putty-like due to the formation of voluminous. anhydrous rare earth sulfate
crystals. The phosphate content of the monasite goes into solution as
phosphoric acid. Further agitation will cause sufficient Wnnig of
the mixture, to allow discharge from the cast iron reactor. The reaction
may be considered complete at the end of 4 to 6 hours.

SECOND OPERATION - Crystallisation (Tank 1, Centrifuge & Press 5)

The second operation involves the crude separation of the brium sulfate
frort the rare earth sulfate. At the end of the sulfonation reaction,
the hot charge is quenched in a tank containing recycled acid and wash
streams frces subsequent process steps. The wash streams contain sufficient
water to dilute h free acid in the sulfonation to apprminately 50% .

total acidity, and also provide water hydration for rare earth sulfates
from sulfonatipo.

The hydrated rare earth sulfates form as a dense crystalline salt in a
slurry of apprwi==tely 50% phosphorio sulphuric acid liquor. The W rium'

sulfate produced in the sulfonation is more soluble in this acid than the
rare earth sulfates which pemits a crude sepantion of Wrium and rare
earths.

,

The hydrsted rare earth sulfates from h crystallination are pumped to
a classifier to remove the finely ground non-monasite gangue arri acids
from the rare earth sulfates. The overflow from the classifier is filtered
through a precoat dre filter to sepante h gangus from the thorium-
rich acid liquors. A portion of this filtered acid is removed for Wrium
teparation and the remainier is recycled to the crystalliser tanks.

.
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THIRD OPERATION - Rare Earth Removal from Acid Stream (Tank 24, Press 5& '
Tank 15)

N thorium-rich acid liquors, or top acid, contain a -11 quantity of
h original rare earths con +=4aad in h montaite. These rare earths
are stripped from the acid by b addition of sodium sulfate which
forms an insoluble acid rare earth double salt. This double salt con +mine
some occluded thorium and therefore sust be processed to properly
distribute W rare earth and Wrium values. N dou11e salt is
separated from its acid liquor, called stripped acid, by -a= of a

drum filter. h acid rare earth double salt is converted to water
insoluble rare earth hydroxide by treating it with boiling caustic soda.
The caustic soda and soluble salts are removed by hot water washes and
h thickened rare earth hydravida is then mized with the washed rare
earth sulfate crystals in operation 6.

FOUltrH OPERATION ~ Nrius Seoaration from Acid Stream (Tank 25, Proes 5B,-

Tank 16, Filter 3)

N thorium is removed from the stripped acid by addition of either*

sodium nuoride or hydronuorio acid which causes insoluble Wrium
nuoride to pacipitate from the acid. The brium fluoride is
separated from the acid on a dna filter and the spent seid is sent to
an acid dilution boot for the Superphosphate Plant. The thorium
flucride is then treated.vith caustic soda to convert the thorium
nuoride to hydr =ida. Sodium nuoride and free caustic and reseved
by water washing in the Shriver thickener. The washed product is then
dried and packed as thorium hydrarida prodnet.

~ '

FIFTH OPERAIIOW - Removal of Acid from Crude Rare Earth Crystal 1
l (Centrifuge, Tank 19)

'

The hydrated rars earth sulfate crystals from.the undernov of the
classifier (operation 2) are filtered on a pan filter and counter-
currently washed with h rare earth process wash liquors before
Wee liquors are sent to the crystallising tank. This operation
serves to remove the bulk of W phosphorie acid and sulphurie acid
from the ran earth crystals so that they may be dissolved in water
in opention 6 with a minismi= acid conta=ination since acid interferes
with the thorium separation.

i

! SIITH OPERATION - Removal of brium from Rare Earths (Tank 19,
i Press 1 Tank 6)i

The thickened rare earth hydroxide from operation 3 is mixed with ,

W washed rare earth crystals from operation 5 ami filtrate from
operation 8. The rare earth values go into solution as neutral
rare earth snifates, and gangue ami thorium remain; insoluble as

. throium phosphate. Complete removal of Wrium from the rare earths
is accomplished by maintaining the pH of this solution at 5 5. Ni

! phosphate cake is removed by filtration ami W polished rare earth
"

liquors are sent to W secomi orystalliains tank (operation 8).
'

SEVENTH OPERATION Recovery of Thorium and Rare Earths from Ganrue
(Press 1, Tant 8, Press 6, Tank 21) , ,

The thorium phosphate cake in operation 6 is cambined with h gangue
from the precoat drum filter in operation 2 and is countercurrently
treated with a dilute sulphuric acid solution to solubilise the rare
earth and thorium values leaving insoluble residues. These residuos
are of two types one consisting of heavy minerals and unreacted mona-
siteg the ohr consisting of inely divided silica, calcium sulfate,
filter-aid, etc. N heavy ninersle and monasite are recovered as
the undernov of a cyclone classifier and W finely divided saterial
is removed by filtration, and after washing is sent to the dump.
N acidified rare earth and thocium liquors are recycled as washes
through the crude rare earth crystal filter to W sulfonattar
crystallisation tanks.

-
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EIUMH OPERATIDE - Formation of Rare Earth Double Balfata .
(Tank 6. Tank 3, Press 2, Tank 10. Press 7)

In the double sulfate proeipitation tank, neutral rare earth sulfata
. liquors from operation 6 are treated with sodium sulfate to form
rare earth double sulfates. This saltdorus as a dense proeipitate
and is removed from the slurry by settling and filtration. The
filtrate is collected and treated with soda ash to pHB. which
causes the soluble yttrium earths to precipitate. The yttrium
earths are filter pressed and stored, the filtrate, from the
operation goes to the plant waste.

The double salt may be treated with the following for the prepara-
tion of rare earth products:

a) Hydrofluorio acid to give rare earth fluoride.
b) Caustic soda to form rare earth hydroxide,
c) Soda ash to form polishing powders.

- Ran earth chloride, cerium prodnets and didymium earths are produced
from rare earth hydr- M a. Heavy ran es.rths are recovered from
yttrium a sidues."

12. Procurement Proesdures and Control

R. Manile is responsible for ordering monnaite sani con +=inin't 3
to 3 5 thorium from producers and distributors licensed'by the
AEC. Manile reported, to date, Lindsay Chemical Coq West Chicago,
Illinois, and Baumhoff-Marshall, Inc., Boise, Idaho, have been
his suppliers. Records of purchase orders from both companies
are included in the licensee's file.

.

13 Instrumentation
,

At the time of inspection an inopersble Beek =nn MI-5 beta-gamsa
survey meter was found to be on bani. Mandle stated that on several
occasions a Yietorven alpha survey meter had been borrowed from
Imdoux Co. Subsequent to the inspection, R. Stone contacted this
office (December 28,1959) and stated that the instrument has been
repaired amithat his company intends to procure additional
instrumentation.

*

14 Radiolorical Proe=$ures and Control

1. Instructions and Personnel Protection
.

According to Mandle, production worters have been orally
briefed on radiological health safety by F. Nrma-ker and
himself. A copy of the lecture given to production workers
by F. Non==ayer dated April 17, 1958 is included.in the
licensee's file. The lecture was attended by all workers
who were required to sign the sheet of attendance. All
production workers, accortilig to Manile, are equipped with orlon
uniforms, respirators, gloves, and rubber overshoes.

B. Sursore

.No air surveys for both thoron and thorium have been made /
to date by the licensee either in-plant or out-plant. No
stack air surveys have been made to date. At the__11aa.
of the in.epection, little or no production operations
involvirg_mTL1 Tai T.nm1tpWw =9hagT6L

,1
*
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of Tho, anni Th0R_ wore in 'eroceaA Three samples taken '
T the Re02 waste press area, assothorium area, and

~

monasite storage areashned thorium ooneentrations of
32, 60, and 20 alpha d/m/M , respectively. Samar samplee i

taken at various locations inside the plant @ sered levels 1 9'4of 120 to 540 alpha d/m/100 on2 A 1-1/8" Whatman filter ,,4 h e a
paper pressed en vaste milica press cake in the meso-
thorium area showed a concentration of 190 alpha d/m/11/8" p*,t |

,-

filter paper sample. A copy of the air and smear results b-
analyzed by BASL is ineladed as Exhibit A in the report
details.

Mandle reported that two direct radiation surveys have
been made to date. Records of surveys conducted on January
6 ani Maryh 7,1959 are included as Exhibits B and c,
respectively. Neither survey record includes the instrummat

' used nor the distances from the sources of radiation. Only
the January 6,1959 survey expressed the results in ar/hr.
The surveys did not include the radiation levels in the '

*

anrestricted outside'itorage dumps, where piles of yttrium
sludge, silies waste (mesothorium con +=ining material),
waste treatment slix!ge and phosphate sludge were stored.
The surveys did not helude evaluation of Th(OH) drum
storage area, where a asasurement of 7 5 mr/hr was found
at one foot from the drums using a GM survey meter. Other

,

measurweents taken by the inspector using a Juno alpha-beta-
gamma survey meter f5666, ami a Nuclear Measurements Corp.
beta-gamma survey meter f5571, which were calibratedood
November 4,1959 are as tonows. '

, ,

IDCATION JUNO _OH
a. Inside_ Plant

1. Waste silica prwss - 800alphad/m/100
| contact with floor em2-8ar/hrgamma

2. Passageway to office 50,000 alpha d/m/100
next to presa em2-5mr/hrgamma

15ar/hrbeta

). Hand wheel between 6000 alpha d/m/100i

tank #2 and tank f6 'en-12ar/hrgasm
4. Storage area 7 ar/hr at l'

from monasite *

storage bags -
15 mr/hr bked
of storage area

. (vaisthighmaas.)

5. Th(OH) drum storage
near tank f12 7 5 mr/hr at l'

from drums.

.

|

|

|

l
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QHIDCATIDI M.b.' Out Plant
11 mr/hr at l'

1. Ormy) Pile (Phosphate from pile
enke

2. Silica ami Mosehrium 15 mr/hr at l' from
pilePiles
15mr/hratl'from3. Yttrium Pile pile

1-2 ar/hr at l' from4. Vaste Treatment Sindge sludge

13mr/hr5. Backgrosai bet. Th(OH)
drum storage and 7ttrium
sludge pile

12 ar/hr at l' from6. Th(OH) drum stesage area drums(appr=4=ately 30 drums)
1.5mr/hratcontact7. Primary =4rine tank out- with tankside vaste treatment plant.

8. Waste treatment plant (bksd) 03-05mr/hr

C. Medical
-.

a~

knile stated the preopentional physicals and yearly physicals
which include chest X-rays, blood, and check of physical wohl-No urine analysis
being are provided for all plant employees.
program is in effect. ,

D. Personnel Monitorine

Weekly film badges supplik by St. John I. Ray Iaboratory,The badges
Califon, New Jersey, an providei employees.
also contain a film for a 13-week cumulative exposure.
The voekly film badge 'nsults for 1958 ami 1959 average
100 mr gamma or less while h beta exposures range up to

The 13-week cumilative exposans averagai285 arwp.
approximately 1200 mrea. No dosimeters or ring badges
are employed.

.

15. Storare and Security of Eterial
Maaile declared his entin plant ani surrounding groumi

Initi all y, However, after a tour of the plant amias his restricted ans.
grounds, he noted that a 4' wooden fence surrennritng his gnuais

~

He then said thatdid not completely enclose his plant grounds.
his restricted area would be limited to his production plant and
waste disposki which was located approximately 75' from the plant.It was pointed
The vaste disposal plant was under lock and key.
out to Manile that even if h 48- fence covered the entire rear portion
of their plant grounds, no control or gated area was availnkle to
keep the public from entering the plant grounds, from W parking

-

area, or from W untenced opposite side of W plant, which isMaalle agreed this was a correctlocated on a main thoroughfars.
Stored on W unnstrieted plant grounds won pilesatatement.

[
of thorium bearing sludges, i.e., yttrium sludge, silica sindseAlso
(mesobrium), phosphate sledge, and waste treatment sludge.
stored outside h plant in the unrestricted area were over 30

;

| These drums contained an average of 500 lbs.dnas of Th(OH).
'

A radiation measurement made with a Juno showed| of material.
12 ar/hr at l' from W Th(OH) drums.'I

|

.'
9
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16. Inventarr g
On haai as of Noresber 15.1959 was 16.645.4 lbs. et monasite er
apprnrimately 3000 h. of TbO . Th02 residuos in barrels totalled2
5180 lbs. Thorium content of sludges stored on plant property
are as fellows:

a) Ore tailings b (mesotherium3 - 230 tons neidae
containing 8,200 lbs. of TbO2 - located in Area 0.

b) Yttrium sladges - 200 tons residuo containing 3000 lbs.*

of Th02 - located in Area H.

c) Regorked sindges - 137 tons residue con +=ining 2750 lbs.
of Th02 - located in Area I.

d) Waste treatment oake - 105 tons residue con +=ining 1300
lbs. of Th02 - located in Area J.

e) In process silica sludge - 30 tons residue containing 2700.

h . of TbO2 - located in Area H.

f) In process thorium carbonate - 31 tons residue containing
3100 lbs. of Th02 - located in Ana L.

g) In process Wriuis Hydrazide - 15 tons naidue containing
10,500 lbs. of TbO2 - located in Area I.

_

h) Refined yttrium concentrate - 20 tons neidae containing 2700
lbs. of Th02 - located in Area M. '

,

A copy of the facility layout which includes the locations of the
production and waste treatment plants, sludge storage, and drainage
trench constructed by the licensee is included as Exhibit D.

i

17. wast. Disposal .

..The vaste treatment plant inats all liquid wastes issuing from +

the plant. The vaste involved consists of wash water, noor washings
ani surface run-off from b adjacent plant property.,

N process involves W use of an average of 35.000 gallens of
I

water per day. All of h washes are discharged into a common
1000 gallon sump, equipped with two automatically controlled force .

,

pumps, which pump the vaste to a retention tank. Each pump has
capacity to hanctie the peak load, and is installad so that the
second pump starts in case of extremo demand or failure of h
first. Signals an installad in a control house to indicate h

- proper functioning of the pumps.

h retention tank has a capacity of 50.000 gallons, which provides /'
24 hours avenge retention of the wastes. In addition to b '

I purpose of acting'as a reservoir, or constant head installation,
the tank provides means of diluting effluents of widely varying
pH so ht the automatic pH controlling equipment may function
more efficiently. The incoming wastes flow through a distribu61ng
channel in the tank, and effluent, after initial settling, is
removed from the midpoint of the tank and flows by gravity to a
=i vi n r tank. A draw-off is provided at the bottom of the tank
to pupp acemmilated solids to the sludge filter pnse.

| 1

| ,

,

.
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An 8000 gallon = iring tank,'.eguipped with a gate agitator,
receives effluent frem h retenties tank at is midpoist.
A pH electrode assembly is in sinuit with the mixing tank, and
is electrieally oonnected to a ==ahanimm117 opented diaphragm-

valve. Two storage tanks an provided to feed either 50% -
, sulphiria acid or 50% emastia soda solution through h

autom tie diaphragm valve to the mixing tank, as anliad for
by the pH controller. Again, signals are provided to intiante
proper functioning of the valve and Ma=1 supply tanks as
well as a recording chart which indicates the pH af h
=1vina tank. The =4wina tank of!1aent is piped to a 2000
gallon Hardinge thiahanne at pH 5 8 6.2.

N=='1= stated ht no liquid effluent samples were obooked by |
his company to determine the thorium ooncentration of the liquid
affluent discharged to the storm sewer. He said W State had

I
made some eheeks and that he was going to sake arrangements
with the State to analyse some water samples for him. No approval
to dump liquid effluents into a storm sever by the AEC uns
nported to be given his company.

I

* The Hardinge thiekener provides a slaar overflow to a final
elarification tank and adjusted to give a 20% solids underflow
which is paped to a sludge filter press in the control house.

The final clarification tank of 50,000 gallon onpacity, provides
an average 24 hours of' retention time for the effluent before
discharge from h system. The main function of this tank is
to provide sufficient time for post precipitation of solids
after pH adjustment. A draw.off is provided at h hettom of
the tank to pump acon =ninted solids to the sig filter press.

The sludge filter is of the plate and frame type, with a
capacity of 4 cubic ft. of oake. Appr=4==tely 60 cubic feet |
of sludges, or 3500 lbs., are removed weekly. These sludges I

8

are hauled to a dump on the property.

The system was designed to operate automatically. Twelve man
hours per day are devoted to the maintenance, elanning and
control of the ope ntion. The entire operation is under the
supervision of the plant cha=ist who checks the performance of
the equipment, and samples prepared by the shift operator.

Mandle stated, and it was 'noted during the inspection, that a*

drainage ditch was under construction to collect run off water
from the hill surrounding the upper end of h licensee's grounds.
Another drainage ditch is being constructed between the piles
of sludge and the production and waste treatent plant. This,
according to M=Mla, would prevent run off to the sinet.

. N=M1= said that on seversi occasions due to the fluxnation in
pH, there were sing discharges to the storm sever. This discharge ,

consisted of both soluble and insoluble wastes (milky white |t
dispersion noted in item 9 of nport details).

|
A telephone conversation with John Russo. New Jersey State Dept.

-

: of Health, on January 18, 1960, revealed the following information; y/ with regard to release of soluble and insoluble effluent to the /gtM.

streams by the licensee. Russo said on January 17,1967, a sample[''<'' taken from h creek near the plant showed a thorium concentration p',

, , ~ , of 6 x 10-5 ne/al. On February 14, 1958, two === ries of a milky eo

white dispersion showed a concentrstion of suspended material C ' ,-
s

amounting to 4700 ne/al, andO'%1nue/al. On June 24, 1959, a .<
~

easple containing soluble efnuent rev=a1=d no activity in
excess of instrument background whiin another sample (=im white . . . . .
dispersion) showed a ooneentration ofQ880 une/al. On January 21,*
1959, another dispersion sample showed a concentration of 3300 uue/-
al. On November 10,1959, an undissolved sample collected in the
stream showed a concentration of 11,400 une/al. On November 11,

,!
.

, .
,

.
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1959, another sample nyealed a concentration of 5900 une/mi. 9.8.h '
by his office showed concentrations less than instrument back p/~kRusse stated that since her 14,1959, sonral samples run

ground. Russo stated ht "Nar=Ma has taken to watch tha pH
, . , ,

oentrol) and Wrefom has had a better control of effinent 'f'
release to W storm sever". - p c.

18. Postine and hbeline ')
After being querried as to the relative of h
radiation signs, Rahhard noted that he haa postea various areas'
inside and outside the plant with required caution signs and
symbols ,tast prior to the irspection. There were several areas
in the plant and outplant in which radiation areas existed which
worw not posted. The areas in which over 30 odd drums of Th0E
and about 30 drums of Th02 wem stored were not posted with a
sign danoting a radiation area. Each of the aforwasntioned

drums con + min =d over 300 lbs. of material. According to Mandle,
radiation measurements made with a calibrated GM or June showed
levels from 7 5 mr/hr to 12 mr/hr at l' frem h dnas. m
area in which ever 30 drums of Th0H were stored outside W
phat was not posted either with a caution, radiation saterial
sign or the radiation area sign. The drums themselves vem not
labeled with a caution, radioactive material sign, amount, or
type of material. Several hundred 120 lb. bags of monazite sand
containing frea 3 te.,3.$ ThD,-which were stored in the monaaite
storage area, were not labele3 with any radioactivity sign or
amount, or type of material. The storage area.was properly posted
with both a caution sign and symbol. ,-

h piles of sludge such as the silica (mesotherium) and gray
phosphate caks at whi'ch radiation measurements at l' from the
pile showed.11 and 15 mr/hr, respectively, were not posted with
a radiation area or a caution, radioactive material sign. These
piles contained apprei==tely 200 tons of satoriale(4 tons Th0 ).2
Other piles of sludge stored outplant which include waste treat _
ment yttrium and reworked silica sludge were not posted with any
caution, radioactive material sign er symbol. Hubbard stated
that he had run out of signs and noted that he was aware ht
these areas rsquired proper posting. The entrances to h
production and waste treatment plants vers noted to be properly
posted.

19. Incineration

Mandle stated that he periodically incinerated paper bags in
which the monaaite sand is shipped ani wipes and wood contaminated
with thorium. He added that he has not evaluated the hasard
involved in the burning of these contaminated r.aterials by +=1rint

*

air samp14e, soil samples, etc. during ani after buming of the
waste, nopectively.

.

20. Records

Records of procursuant, receipt, ' transfer, film badge, physical
exams, were found to be in order. No records were raintained
on waste disoosal. Direct radiation survey records did not
include the type of instrument used and did not, in the March
27,1959 survey (Exhibit C), record the measurements in ar/hr.
N survey records shown in Exhibit B and C did not completely
evaluate the hazard due to storage of piles of radioactive almige
outside the plant, at which levels in excess of 10 nr/hr existed.

'. I ..

.
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21. giber Part % Lioemees
,-

1. Lieease C-16 M '
l

11nder License C-3623, a 50 lb. drum of uranium-magnesium
perup was procured by R. MmM1m for use in experinental
work relating to the recorory of uranium from sagnesium
Thoride sormp. 20 work was ever perfomed according to
Mn dle. The 50 lbs. of natarial which was reportedly
; oste 4 was stored in the oogary storage wanhouse.
Records of rooeipt verw available. I i

\\

B. License R-132

locording to WM1e, no work is in progress under license
R-132, Davison's Paspton Plains or Curtiss Bay plante.
All work at Pompton Plaine is being perfor.md under license |
R-1%. No woiic under LIJ2 or 1.1%, acco2 ding to Mandle,
is being perforund at the Caties Bay, Maryland, plant

* of Davison Chemical Co. Under R-132, h:xile stated that
100 lbs. of thorius bomb reduction residues'hnd been
transferred by him to the Davisen Chemical Co. plant at
Erwin Tennessee.

. .

h

e. 4

)
*

(

e

.

f

e

e

S

e

. .
'

s

*
.

.. ,

a *

<. .

e

-----c--,-, ,, ,-, - - - , ,v-.- - - , , - . . - - , .,, ., . - - - _ , . - . - , - - - , ., ..
.



~'

.A , * .
'

" h;q -M. ~y:-- -- m, . .
' '

1; . , . .

. . 7.- --'. v. =-'., l'. . )..
-

e g. - . .. = , .. . .
.

h' M-- G t g. ,j . . . ..: ' -:.* ' -| * -6
4.).h , '; 4 r -|: - W'i.Q ,1 ~ ~.7 '~ Y f '- Q !.~n? -[e.:s 'n- : .;,, . --t...e :--- .

1' ,.

C ~ ' ' &Q '.. m.

' ,5 ~^i~' ;:- p',,1*
,

,

. . y. .
-- p., ;g ,. . . . , _

, 7q ;
,

-.
.,

.. _
_ _ _ _~

-

C n A. 5 .
-

'A. ;. ,) - . ,g;;o .
.

/ : .- - ;, y . . :.,, .., .
.

__

,

. .
_

. .

..
. '. .

.

i .. . . C (M5
C, d. . . . .,~ Q

.
.v;;

_

-. o , , , ,.o. 3,w . . Or.d : '--
.

-

<v . . s . .
..

., .i :. v,, . , 9
s.

. _. D A VI S O N C. H E M I C .5. L .C O M, P .G Y +. w ~.,,.,=,. g,y,,L: ::'_;: p..M.
p

..+,....-..-...,=...,..a-

w.
-. . _ . . . . . . - ~ . . - - - . .ty . - .~ , .....- _. -

... .
.,

4.r..= .v .

e. a W,,a. .
- ..-.

w. p y .~ .- . - .u..
3y. .. . .- . e...

e- ~, :_

< .n.... .. .. .m

- f= j %ys.((yn& .. .. i. 2: v. z. m M .V %,. ant s;W
iMC&. #1' j Mm!WWWM ss?Wyv.x.n.c ..:: a. 4-n .m aw.w.n.mun.w=wn gm.n.m
n . h 5 b N f h. Y tL1 1 Y' I." h h D .,. s . [ 5'

.. e ;-- 1 g .
. h , p1 rig 1.ca. .erf _6.,4,. c.. an..,n a, c%('N*k[N

-

. Y
~ . . =
r. 3(x33 x .,.,.. ~% J.s. A . g .r,.-r,;.%w a. w -,,.2.r/ w..._y.4

. m, . m .. . x m +; w :wme
.,. . .. .. ;;w ..~p~- i. .n,- 4 .y s7.. o.w.

. s e,

. s t p s.. iuc y .xm: -p u.g 0.u .,
h W . N "?.c.-"'

M ~;.. m* ,s c.'C'-d' @..J. . yap. m, yn..
m. :.. a m 2.

ov
y:.m ,v .~,. w%,4.e . w.+.nr s.m1:m~_p. .e 4 J

.m.,. e.;-=..w.....w -e. u. . .. ob Ie Lo L..a w s s :c. m,..- .e--- m c.
** s,. .. - . . . . < % m

u - h. J.y +Mr-4.;lf;6'9~ R$9NWE'R8if8EN,.]
s a s.

_
- Y.GNS&N_OT -' #'g.....:n.:W v.@N~ + L. ~ -

.. c
.

.- t -*a.

: J .. ,mt' G.D ~h--
9,9.- - - ~ _

WW?fid_ . "dN!T2M O .a. 9; ~,_ ;,p eM:qp.r 9M:=;.,. 9as . . .. .e ff g :' q'3;f,j
.

,. .~A-
.

bM . h:.cM. 'd n '''.%W}.'
I 'o w.p3

-

i UNh k, $s ,kS *% bWe
$b tma. .f*

h . 9 :amb.h5 A/
*

em da m,m m A m A G<wnsM.esymh .

.qE
wmmmmmutaammrmm=wwwwmm,p n

pr:m.pksw7yjg Mme::w.cr.:m !..:nwe:bea.m.wwm w:mmm:mwsmuswyym :

5MMNFWg_hx ad s5sm emuu mueWra tur .-J'e',' Es.& We d. fadic;MW:gW.hM
:

-WF pKMMWWWMe m

FG4@!w&dEWa42@5@9sk .#w&MMW%n$g*
tD.,,v.:n6%dffD Tennhmer.:its;#3 M65.er/+ dart $pd

MM4.-ci7v@:., CO

%2xv.awbe6 DmW suni W A 2;W.i
$@'MWirM
Af

e ev4 %'% &e % PEl

w.ammw*d
-n W sssnM=mwmmSEs' ,Va uu%20nY6dP38 53@iWW#m, '*bke Mmd Woxnearc.ma.n. n manyWeWMv .mm.,wym.#isrpm c.n. - m s ..=..nI m amr e,n e gM w.w ,p.

shW.6'MG|MCMWF#e#$iMd5'(M., y,f f.p, .q r. . g.~d..+..mmm
~ ~e ~N s . W J:sw

._ d, g n. m m . m e21ps q .11..M;p p?*g*.ty7..- v~q~--3 {e w.c.
c.- ~

.ja p' .; e vgg r* u.
. hx -- s ~ - n

i y d ..q. _E ---; iwn&y --ma- --

G :r;a G et*=m %- ** h.. c,
.t.. x. x.n.g.- .A.r. . c

. g'y.,. f.$p,. .
,5,, e g

.y w_. p:; m ' , e;.

g.?;q#34
.m .-- . _ .-

..PWW ,%Sq w%,.#8; gE s

, W. @ N
-

-

Th1P W d1KWWLg@@ i; Mc'AS
.

iphW.W '
MMkbW;7 @G@c%,. w$*# M D . I M @ M M. Q> $x'T M M k.<,~iN$s w 4n :w mm : w-e wY hh O b

.

ThN$h1 W, .- h. fh hMM . ,.,. d:.*. w& M.s;,. M s. xM.k h @ @-,S.AE.. - MR.~ e . . a d [ M . w . w.. e w s.,r . -- -!=ny. .s.m.,.. o ., v.-,

y&6%
a. g . m . c~- W W n' M .p"g %r .w

m
-&

-- u -R M M 6 ~ R M.c ::+- n:+%., x+% m.y *m>wr.aI57.mya:ctE:caram"sncE:To. es~E IMD .V
*

4sMS*-

f*

n' * % . $ m% % % Wm.<.Ne & s.U N $ m$ $ N Q $ m ? m&n. o.f
m

a wQhs&
N M W4@ w$MYIhW E ,;gp g. %m &m% ghpk Ng e o>e %

4 W5 NQ tfmwn m.s.,e m% , e. m 3w w..a 4m m .- .w eeji. m-c.pm. -9gg4w

m~.... - _ _ -.-
ddMMYfN,w$@D M Af M I N

-m cmp -,.

. . -. - . = . n~a rc.nwy,4c e -2 m.v.ee.x.: san ww ao= +,w.-ww.W
{M 7f4:n'.Wh7/H Tii'l:RD*.?fi M.MiM.;*OW.# be,#sW 5.E"J. ~,5;fMf2X 4 WJi E

emmm.7:V~t45 W/4'M Whh(huwma:mmwwx.m emamm me%W9.<'w19%SG.MWM& m:W Ws':c WA&c'r 1'L= % M '5 P D M W M 5 M W h.-Mi: Des.M-y.W'-at'"'~ s , . e FQ:v.E fW.Wo@m. 7. .cNWi?* %',.. , Wg V1W.';.5 ~uSits'd.E pf
gd;.g?$;n%.QM V M w n, % %.i!!a W M AM u k:. W % % W R +M h % W 2iGiM W h Y

3 4. q,;; yc..,v .;;...c;+hm ,4 3 .w.-~.#;e r_ , :,. .w:v.: . .#. : ;M .u a T A :r;. W Nc4 W p - n e $ '' H i g .s,

% ..

WAMi Q5%%'%%5WZsh%%Xkk%tM?M n k h t % M *d 's. W O N , % M : % $$

@R@ e $n m a@M EM83 M ER Cd
f gf9 W1EFSR NMmee



.

.

. ... .. . . . . . . . . .. .

%. ., ,s , .. }I.Q
.* *- N. 5

. .-.. -

~#, F*

h fg *[. 1g (# ^l/
e =

e . *. . . . . . . .'

!. ., } . $e : S:. . .:
.4 .. ! : i

i
P- . . i s.

'' g
-

.. .p .-i -.
.,, . ,

.

I.k %. ! ~h O
.-

j ; , , . .
| y-

_

s.- .
,~~ ;. _- s, ,

'
.

!$. ; %,- ', D.,
i i L, n . I''. . N

.c. . .

'.w f gI N, ' ' f*p.<3- ,

%. , lE ,
. >_
*'y

f'. 9,,
@.N 4

- i
, . , ,, . ,, ' " ,.

.e ,g .g

.N. h.
. i |. '. %- . -

. (,.

.i 1 .

i id.
- -

>= % 4

e .' o e *:',
'':-s- *

g4 h.
. i -

I'N P3 p. .,.. s < : .z N,*. <-

.si 8..
;

".n . e. , .s'.

u .z % 3, 4 i
< ,.>- . . . is,p ., i .

- h dC .9 ( \l t 'J h .'
**s,, j.

' %. .

.
k 'W k W Q l sy;

'

_. .. . _ _ . _ .
_ _ , . , _-

e2 om , .

*- 8y wuw t-

! I i-i. ~5 , d '' i oi i,3 'a ' .y w w 'sv-

,; 3. -.

,

L
'

:> .,1 - - - -

< < ( <
,

'?- *
.

A O O O I ,-
.

5- b -| } 4
'

,M L' ' .., ,

-.- . = -

-2 ,: y e s
E' 'y ,

,9 *i 30 ': t N Vo Q", ,'0

3:
. {s

~ ~

.
I

,- "o s. :f .: . . - - , 'o :-

; .a < -) ;,*

-} s i9
-
..

s.o a .

1 s2 :
. 2. *
t z 2| 7.'

* :"
{ o - .

, ,

. i

9 Z -
,. . g , , , ,

;b 34, - A e -s O .- .
,

1

<( o w -
. s : I .1,* ' - y D U -4'* ,/

* 4''i TI @ 1

4 *t -

. ''
,' N N '-- N'- -'

\' .
's- > 1*. 3 9 $.e ) \ ') |' C.+ N'- .

T.,N,t i
'

''- huutOu 1 .'K. g.l st 0. sgi
_2 N

4. 3' N '._. e %: i

)- s
.! .

i - sgo a ,, __ _ , . . _ > - _ - . . ' .

,, w -._ _ .
dwz p z z.. .

, . h.3 |% p I
4 t 'y i:

-a w ., w ;, ;4,
v,

zs * s
a i .

1,;zo <
l

! ., . ,5
-

-.

u, ;- s,,
, i s s.: ,q$ ~. .x .+.

< m i
3Xo

<@
z *, . e.l3

.

I i i ''
.

' .__ 3 __
, _ .s _ .,

.j -!-!_.a $2E E o
Ig 4'

.
'

' ' i

~ a |R a' \,1

s: oi;
u= .,y et N 'e . . '

. ; .% ;.;J: -
<2 Z S * ' s 2

4 9 ;-e, !! ' s2 . . <s
f !. i

-
, , . . .- v A 3.,, u.- ,_ i. I

.
~ . .

.s .. , ,I.
. | P. ". .J. p 4< "Z' F ,$s

'

. is v. +'
N|

z.

.s s .,.J 'q .- . (.

-

.RN 'A < $fsi l dk fN '' 4#j'p .ij 8 !

}
'

. p' ' 9, ,e-y,J qA b, Ji q%y,4jq.c . n.; , 'so <w e.
.

..

sz
.

y- h, kq,a -s .o . ,_ e~ -

s ' . ,, ;=f,
.

i s
- - - S,, N.,, .a

- - : .: . - +
i- s" ,_z o . . .i.> - ',sis

.,| ts.Na
.

* N,'
, $n A.4 e

* '
I N *

'

'4
- -

.

*

-
e 1 4

h.. N

j - - ;': . Q, 'd ' t (
.d7 j

.

I . N, i4%-.,. ]- f ,7 .1*' t
* g 1.,.'n s

4 o *-

kv i g .)I )*
,

. I
, <|a ,a i_ .4 Le w

.* *
;e. .- ~a 3 ''

eri {a E,| p

4' | h.d d."E ! <| ' W |?
, .;

t'Off.k ) ) | 6 ''1(
: ' k.[ ),% h ,. Q 'g)

.D' ,$ .1
'

i 'ss' '=*;
'

s

Il% 2' i
- ' - ' * * . 'd

n .' '
O

l:3
.\

p*1. h{
:4

s' 3 ' O. t, ,~5
|3 ',- . h *'

',,[ ,! l sh *

.-$ ~# . I $
\ M .* N: ,; ._., t \* .

l'
s.

i
~~

=/ r, - ' ' . ' 3 ,. i e pJ:.e a J.

'. ,
,.

e3 %; . . ;); *
,- -

'

.,j , , :t . ,1 i . (. ,.

.. 3 -

y,

. ;, 3, x.:..m
'

bi 'i Q-
,

*.. o :
. a- ; %, , , ,; . ,.* _ .

. a -.
,,

* > .

,-- ')' i. .-k D.; Q M,.1 ''d,O.\s'
.. .'t * , s . z- .s

' '

i
~

.w.' ~__.! ,
.

. .

.

, ,

..
''. g

l.Q *l i s W. s t. '- i ;a t. ., F ' '. E> p'l ' ', p'!
*

, ,s#,
'Y).

#'''
g .t ..t''.' 'W5. . .i ' ' ' '' ''- N.

l .

, , . | .n. i - n!--
y ' ' '': .n . :

.
r. , -

, r. s .-.,
,, . ,.

.,. .,
,

.'dh i

* '. s" '#} - D ** &*,, > g g,,,,
, , , -

O ".s s ,. - sf,.o' ' .. ; . . . . s. s .,. , .

__.___''?- . l...i_ __ .-

a.

5 D|s ''g !j N
_ __

_; . _- _ _ _ . .

i ? ? i v, -! E_ _ _ _ '_ . _ ' _ . _ __, j ,:- o ., .

. .< ., . ..

.. 3 2 .
.

, -
.. .

r -

. ., ... . .g _

|? 4. . -4 - :.: i - _-'.x
.

;
.

u : -t * l.. .,p -

1 . ' ' * = I-
,

.
w*. , ' ' .4 *, g .

- C*- V .W
-

.-)
.(

. .- -
. .

. ,.. .
.

.. ..
.

. , . -g



[ . .-
_ . . _ s

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

.

.. . . .

( ). . .-
. .

L
.

.

EREI ee
22EI ,.

E I E'I E 1I a '
. . .

_

.

January 6, 1939
.

R. M. Handle ,-
.

FII2S
.

Survey of Plant for St. John I-Ray lab

.

2-10 e hr
.

Monasite Storage area
1 mr ,

Ball Hill area .-

3 mr
Monasite transfer drums c'-

1-2 mrCentrifuge and Press 75 1-2mr/hr -c

,

Barrels stored by tank f31
~ mr/hr .

'J
1Crystal Dissolve Tank'

1 mr
Tank #1 .

1 mr hr
Tank f2 0.5-1mr hrTank f3 3.1-0.2mr/hr

-

Tank f4-5 0.2-0 3 mr/hr
Packing room 0 5 mr/hrVIP near Press ..

Dr. Isenberger - Califon 49
Enter

Badges 150 for $85 00 send holders and film.
numbers on reports and return them to St. John. They
process and notify. We keep film and reports.

New AE0 regulations require a 13 week acen=1stion - N

Mr. Isenberger suggests we purchase and load two films
and keep one of them in for 13 week period.

Holders $1 50 cach.
R.M.M.
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Surver of Plant
(New batteries installed in Geiger Counter) ;.' .

_-

' *
. . .

. . c.

I,{+

Control hb 0.15 -

Sample-Thorite 6 .;-

Sample - Indian Sand 25 . . . .
" ' ' .Sample - Idaho Sand 1.0 .

-
-

;
.

.

_

Area between office and hb 0.15 cr ' -x
Background in front of plant 0.1 - 0 3 ''s '. ;.

:....,_.,..
.

Sump in front Th shed 05 r,' . '
Barrels along fence . 35-5 -- W"Barrels near Filling Bldg. 35-5 "

,
,

.

Montsite Storage
. 6

Th(OH)4 under Whittney Press 8
.
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