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Docket No. 40-0086 | - License No. STC-422

State of New Jersey

Department of Environmental Protection

ATTN: Mr. Steven G. Kuhrtz, Director
Division of Environmental Quality

John Fitch Plaza

Trenton, New Jersey 08625

Gentlemen:

This is in response to your letter dated April 8, 1983, regarding the W. R.
Grace and Company property in Wayne, New Jersey. We appreciate the copy of
your survey which was enclosed with your letter, and we share your concern
for the safety of the residents in the area surrounding this property and for
the adequacy of the activities discussed in your letter.

The important point that should be stressed, however, is that based on the
results of our studies, which are not significantly different from your results,
we have concluded that there is no immediate hazard to the health and safety of
nearby residents from the thorium contamination on this property. None the
less, our Headquarters Licensing staff has met with the W. R. Grace and Company,
Davison Chemical Division, to discuss appropriate corrective action for this
property and the other nearby contaminated properties. We will keep your staff
informed of our progress in this area.

We understand the concerns and fears of the residents in this area and look
forward to continued cooperation by the State of New Jersey in jointly working
to resolve them as rapidly as practical. If I could be of any further
assistance in this matter please advise.

Sincerely,

_03'18'111{11 Sinned Tyy .
A VY [T

G T

Thomas T. Martin, Director

Division of Engineering and
Technical Programs

gﬁé]ic Document Room (PDR) : ‘1512?/

Nuclear Safety Information Center (NSIC)

State of New Jersey . PTEM # | %?ﬁ

becc:
Region I Docket Room (w/concurrences)
, NMSS

: :DETP  RISHO  RIDETP gpﬂ Spp
inneman/pja Joyner . Brépneman Mfrfin & 1~
7/8/83 ’1/%1{&?3 u i y) by phone T
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RADIOLOGICAL SURVEY
OF THE

W.R. GRACE PROPERTY

WAYNE, NEW JERSEY

ADDENDUM

INTRODUCTION

In 1948, Rare Earths, Inc., began processing monazite sand at
its facility at 868 Black Oak Ridge Road, Wayne, New Jersey
(Figures 1 and 2), to extract thorium and rare earths. The facility
was acquired by the Davison Chemical Division of W.R. Grace and Co.
in 1957. Processing activities continued until July 1971 when the
plant was permanently closed. The buildings are currently leased

to, and occupied by, Electro-Nucleonics, Inc.

At the request of the Nuclear Regulatory Commission (NRC)
Division of Fuel Cycle and Material Safety, a radiological survey of
the W.R. Grace plant was performed by the Radiological Site
Assessment Program of Oak Ridge Associated Universities (ORAU), Oak
Ridge, Tennessee, in July and August 1982. Due to the public
concern regarding this site, the survey report was released before
analyses of samples from ground water monitoring wells were
completed.1 This addendum presents the analyses of samples from

these wells.
PROCEDURES

Six permanent monitoring wells were installed in December 1982
by W.R. Grace and Co.; their locations are indicated on Figure 3.
Four of these wells (no.'s 2, 3, 5, and 6) are at locations on the
property where earlier survey measurements and sampling had
indicated high concentrations of thorium in subsurface soil or
elevated gross alpha concentrations in water samples from
boreholes. Wells 1 and 4 were drilled on the western edge of the
property - assumed to be the direction of normal groundwater flow.

An artesian well (A) is also located on the site.
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On January 12, 1983, representatives of the Nuclear Regulatory
Commission and W.R. Grace measured the depth to the water table in
each well and purged the wells by pumping to dryrness. On the
following day (January 13) the depth to the water table was measured
again and 3.8 liter samples were collected from each of the six
monitoringwells and at two depths in the artesian well. Data
concerning water depths and relative well elevations are presented
in Table 1.

. Each sample was‘split between the NRC and W.R. Grace. The NRC
samples were sent to the Radiological Site Assessment Program of Oak
Ridge Associated Universities for analysis. The analytical
procedures were as follows: Samples were rough-filtered through
Whatman No. 2 filter paper. Remaining suspended solids were removed
by filtration through 0.45 pum pore size membrane filters. The
filtrate was acidified by the addition'of 20 ml of concentrated
nitric acid. Fifty milliliters of each sample was evaporated to
dryness and counted on a Tennelec Model LB5100 low background
prdportional counter. Samples-with gross alpha concentrétions
exceeding the minimum detectable activity (MDA) levels of the
procedures were analyzed for Ra-226 and Ra-228 using the standard
technique EPA 600/4-75-008 (rev) and for Th-228, Th-230, Th-232,
U-234, U-235, and U-238 using the standard alpha spectroscopy
procedures EMSL-LV-0539-17.

RESULTS

Radionuclide concentrations measured in monitoring well samples
collected from the W.R. Grace property are presented in Table 2. It
should be noted that all of the shallow well samples collected
during this survey contained high concentrations of dissolved solids
(believed to be primarily phosphates). Complete removal of these
dissolved materials could not be achieved, thus resulting in poor
detection sensitivities and relatively large statistical measurement

€ITOTrS.
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Samples from wells 5 and 6 contained gross alpha concentrations
of 239 pCi/l and 183 pCi/l, respectively. These wells are located
within the portion of the property where burials were performed and
where high concentrations of thorium and uranium have been
jdentified in both surface and subsurface soil. The Ra-228
concentrations in these water samples were 64.3 pCi/l and
59.9 pCi/1l, respectively. Radium-226 levels in these samples were
2.13 pCi/l1 and 1.95 pCi/l, respectively. In the sample from well 35,
alpha specﬁroscopy identified high levels of Th-228 and Th-232
(178 pCi/1 and 107 pCi/l, respectively) and lower concentrations of
U-234 and U-238 (16 pCi/l and 24 pCi/l, respectively). The sample
from well 6 did not contain detectable levels of the thorium
isotopes; however, it did contain higher concentrations of U-234
(82 pCi/l) and U-238 (93 pCi/l). These differences in ratios of
thorium and uranium concentrations may be due to differences in tﬁe
chemical composition of residues buried in the vicinity of the two

wells.

Wells 2 and 3, located to the west of the burial sites,
contained detectable concentrations of gross alpha activity

(5.19 pCi/1 and 4.75 pCi/l, respectively). Concentrations of Ra-226

~and Ra-228 were lower than in the samples from wells 5 and 6.

Concentrations of thorium and uranium isotopes were either below the

detection limits or were questionable, due to relatively large

. €Irrorse.

The samples from wells 1 and 4 near the extreme western edge of
the W.R. Grace property and from the artesian well did not contain

detectable gross alpha or gross beta concentrations.

The Environmental Protection Agency (EPA) has established
interim standards for community drinking water systems. These
standards are 15 pCi/l, gross alpha; 50 pCi/l, gross beta; and
5 pCi/l, combined Ra-226 and Ra-228.2 No standards have yet been
established by EPA for isotopes of thorium and uranium. Although
the two wells located in the burial area yielded samples exceeding

these EPA interim standards, samples from the other four monitoring



wells and the on—-site artesian well are within these standards.
These results indicate that significant concentrations of

radionuclides are not migrating from the site via the ground water.

=

This conclusion is substantiated by the analyses of samples

[ collected from off-site wells in Pompton Plains and Wayne area
- presented in an earlier report.3
l | SUMMARY

At the request of the Nuclear Regulatory Commission, the ORAU

Radiological Site Assessment Program performed analyses of water

samples, collected from monitoring wells on the W.R. Grace site in
Wayne, New Jersey. These analyses supplement the radiological

survey conducted at that site during July and August 1982.

Samples from wells located in the burial areas contain
radionuclide concentrations exceeding EPA standards. The major
radionuclides identified in these samples are Ra-228, Ra-226, and
isotopes of thorium and uranium. Concentrations in samplés from
other wells on the property are much lower and within the EPA
standards. These findings and the results of off-site well sampling
conducted earlier indicate that ground water is not a significant

pathway of radionuclide migration from the W.R. Grace site.

ans P
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Map of Northeastern New Jersey
Indicating the Location of the
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FIGURE 2. Portion of Wayne, New Jersey,

Indicating the Locations of the
W.R. Grace Property and
Adjacent Properties. (Dotted
lines indicate paved areas.)
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FIGORE 3. Plan View of the W.R. Grace Property Indicating the Location of the
Sampling Wells.
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TABLE 1
TECHNICAL INFORMATION PERTAINING TO MONITORING WELLS
Well Relative Depth of Well Depth of Water Table Below Nearest ORAU
Location@ Ground Surface Screen Below Ground Surface (m) Boreholeb
Elevation (m) Ground Surface (m) 1/12/83 1/13/83

1 0 1.5-3.0 1.6 1.6 B42

2 105 105—300 004 1-0 B39

3 1-7 1.1"'2.6 0'3 008 B38

4 206 4-6_601 104 4.2 B35

5 4.7 2.7-4,2 l.1 1.1 Bl6

6 5.9 4,6-6.1 1.1 2.3 B29

A(Artesian) 2.2 N/A 0 0 -

8 Refer to Figure 3.
b As described in the W.R. Grace site survey report (see Ref. 1).

&
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TABLE 2
RADIONUCLIDE CONCENTRATIONS IN
ON-SITE WELL WATER SAMPLES
Radionuclide Concentrations (pCi/l or x 10~? pci/m1
Well Depth of :
Location® Sampling (m) Gross Alpha Gross Beta Ra-226 Ra-228 Th-228 Th-230 Th-232 U-234 U-235 u-238
1 3.1 <1.96 <2.76 —-c --- -—- - - - --- -
2 3.1 5.19 + 2.32b 1.7 + 2.6 0.07 + 0.03 0.20 + 0.20 <2.6 <2.6 <2.3 <2.7 <1.9 2.7
3 2.6 475 F 2.29 4.76 & 2.46 0,11 ¥ 0,06 0.53  0.27 <2.6 <2.6 <2.5 1.0 + 2.7 <1.9 0.8 + 2.4
4 6.2 <1769 <2767 — e -— —— - = _— —
5 4.3 239 + 2 228 +18 213 + 0.15 643 +1.0 178+12 1644 107410 16 26 122 23 2 o+ 1
6 6.2 183 T 47 w2 F 4 1.95 F 0.14 59.9 ¥ 1.0 <276 <26 @os 82 ¥36 7.5F 1.6 93 F 38
A(Artes.) Surface <1.68 <2.67 - ——— —— — —— — — -
A 58.5 <1.69 <2.67 — — -— -— -— -—- — -

a Refer to Figure 3.
b Error is 20 based on counting statistics.
€ Dash indicates analysis not performed.




SEP 2 ¢ 1983

Expert Concrete Pumping Company
ATTN: Randy Apfelbaum

Sales Representative
21-21 43rd Avenue
Long Island City, NY 11101

Dear Mr. Apfelbaum:

This refers to your Jetter dated June 10, 1983. I apologize for the long
delay in replying, but your letter was misplaced and I have only now found
it.

While I am involved in the investigation of the W. R. Grace property near
Black Oak Ridge Road in Wayne, New Jersey, I am not responsible for the
planning or execution of remedial action at that site. The W. R. Grace and
Company representative responsible for this site is Burton Mobley, P.0. Box
2117, Baltimore, Maryland 21203. 1 suggest that you contact Mr. Mobley if
you should desire to discuss the use of your products at this site.

Thank you for providing the interesting information concerning your product.
Sincerely,

OriginalSignadBy:
Jchn D, Kinnsmagy

John D. Kinneman, Chief
Nuclear Materials Section A

L/ '
“F{I:DETP &\’Zﬁs
Kinneman/1p
9/ /83
OFFICIAL RECORD COPY 353KINNEMAN8/29/83 - 0004.0.0
' 09/01/83




ORNL SITES - SUMMARY

License No.: C-04391 ORNL Score: 6 ;
Docket No.: 040-03516
Licensee: W.R. Grace and Company Review Status: Complete
Site Address(es): 3 Hanover Square

Room 1309

New York, NY
Site Contact: Jim Mull
Telephone No.: (718) 797-7641
SDMP Site: no

Related License(s): SMEE=00207 neont

NRC Reviewer:  Andrew J. Schwartz

Review Abstract: Licensed for possession and resale of 2,933 pounds of ultra pure and
nuclear grade thorium or thorium 232. The license was superseded by New
York State Registration No. 0559 on 5/28/59; therefore, no further action
is necessary by the ORNL Identified Sites Program.

Recomimendations: None.

Summary: License No. C-04391 was issued 10/30/58 for possession and resale of 2,933 pounds
of ultra pure and nuclear grade thorium or thorium 232. The material was to be
shipped to Germany for use in reactors. The license was superseded by New York
State Registration No. 0559 on 5/28/59; therefore, no further action is necessary by
the ORNL Identified Sites Program. The registration was terminated 5/62.

Reviewed by: lZgAm LJ;Z% Date '7/ 7/?4

Y
Approved by: %\)ﬂ@%/ ‘ Date 7"/:./6'9' . (5\79\
ITEM # _ 497




Jivision of Industrial Rygiene ,5'{_ o : ", rgistration No.

30 Centre 'Streei, New York ]3, N. Y. ' . . ) D&te Reéisfered S"lg -X¢
‘ REGISTRATION OF SOURCES OF RADIATION L
' (SEE OVER FOR INSTRUCTIONS)

- STATE,OF NEW YORK, DEPARTMENT OF LABOR S (1Y
: | 0559 :

t. NAME OF OWNER v

Y. R. Grace & Co. Ore & Metal Department

Z. ADDRESS IN FULL :
Hanover Square New York New York

3. CONFINES OF INSTALLATION _

Room 1309 3 Hanover Square New York

a. INDUSTRY

COUNTY

S. TOTAL NO. OF WORKERS EXPOSED
TO RADIATION IN THIS INSTALLATION 1IONB

6. ARE THE SOURCES NOW BEING REPORTED ON THIS FORM A PART OF AN INSTALLATION PREVIOUSLY
REGISTERED WITH THE DIVISION OF INDUSTRIAL HYGIENE? D YES NO
IF YES, WHAT {S OUR REGISTRATION NUMBER FOR THAT INSTALLATION?

7. RADIATION PRODUCING EQUIPMENT (USE ADDITIONAL SHEETS IF NECESSARY)

- e m= e o —— - ~ '
:’fum::;“ b. Defcﬂpflon of Eoch Rediation Producing Machine or Unit ¢ Purpose or Use ?;'E:{f;
NONE
| STA? OF REW YORX DEPARTMENT OF LAROR
S T £~} ,
REGISTERED
’ B';Eg;zx five . 33 Oy INGUSTRIZL CODE
T [ . DIVISiOl OF INDUSTRIAL HYGIENE
Dater— =%~ 5% BY'-K L\{' o

8. RADIOACTIVE MATERIALS (USE ADDITIONAL SHEETS TF NECESSARY) -
— e S T e timate on . : w‘"-w"-'~ - ———— h No. of

a Types |7 g'u‘“! S“H}Sgcnl;d d. Source Strength * %::d‘:\'n:u?:lly iyl f M 'on He:d ey @ Purpese or Use gﬁ:;

Thorium diatidn Sburce materisl is retained at the aboye location

Oxide, for ¢only shprt periods &waiting transhipment, duping which
A Nuclear| time|thq maberial is notf repacked o reprocessed} - During
; Grade 58|we [recpived 30 1lbs! of Thorium Pxide, and this material - | none
f s packed fn accordance¢ with the regulations as|set forth
J the A.E.f. Because ¢f these extepuating cirecymstances no sgecific
2 mbér df olr staff has|mmk been desiignated to be in charge
of radigtion protection, .

’ . ‘q’l.fv‘-ai' A o .
A _
L

8. NAME. TITLE AND BUSINESS ADDRESS OF PERSON IN CHARGE OF RADIATION PROTECTION

Qudlifications

May 27, 1959
Date
H-312 (259}
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P.O.BOX 286. CHURCH STREET STATION
NEW YORK B, N. Y.

W. R. GRACE & do.

HANOVER SQUARE NEW YORK

SAN FRANCISCO PORTLAND. ORE. CABLE ADDRESS ‘‘GRACE’’

LOS ANGELES SEATTLE
WASHINGTON,D.C. NEW ORLEANS

BOLIVIA CHILE COLOMBIA
ECUADOR PERU

COSTA RICA EL SALVADOR
GUATEMALA NICARAGUA PANAMA

ARGENTINA  VENEZUELA ‘ New York, October 30, 1958

ENGLAND

Mr. N. Doulos

U. S. Atomic Energy Commission
Division of Licensing and Regulations
Washington 25, D. C.

Dear Mr. Doulos:

P

Confirming today's telephone conversation we hereby
wish to formally apply for the right to receive from our sub-
sidisry, Davison Chemical Company, Erwin, Tennessee, and store
for export pending the receipt of end use statement and import
certificate from Degusss, Frankfurt a/Main the following quan-
tities of reactor materials:

2866 1bs., thorium oxide ultra pure
67 _1bs. thorium oxide nuclear grade

—— 4

Wé would appreciate it if you would issue promp tly
the license for us to receive the above mentioned quantities.
Our formal export license epplication on form AEC 7 will be
filed with you as soon as the documentation from Germany has
been received and we are ready to make the export of the above
mentioned reactor materials. .

Very truly yours,
W. R. GRACE & CO.

RHLawrence/m ff;z{;l }\QXL&WJRJ&
. Ore & e ]

tal Departmar t

D s -

‘i-79C¢£;a;/ YF?:\\

ITEM # _277
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EXPERT SYSTEM LICENSE EVALUATION
REPORT FOR LICENSE C-04391

NAME OF LICENSEE: W. R. GRACE AND CO.
LISTED SITE: NO EXACT LOCATION GIVEN;PROBABLY IN NEW YORK, NY
=== TYPE OF ACTIVITY OR FACILITY: OTHER TYPE OF FACILITY

DESCRIPTION OF FIRST SITE AT WHICH C-04391 WAS USED
NO EXACT LOCATION IS GIVEN EXCEPT IT IS A NEW YORK, NY LOCATION.

Description of LICENSEE ACTIVITY UNDER THIS LICENSE
LICENSEE POSSESSED THE MATERIAL UNTIL THE NECESSARY ARRANGEMENTS WERE

MADE AND THEM OBTAINED EXPORT LICENSES TO SHIP THE MATERIAL TO THE
CUSTOMER.

The final score for SITE CONTAMINATION is: 6

------------------ MATERIALS INFORMATION FOR THIS LICENSE ===mm==--=-e————-—-
--Information on type and form of materials--

Material-- --Form--
THORIUM OR TH232 Loose material
For evaluation purposes, amounts of the following materials were obtained
---Material-- -=-Form-~ Amount Unit Score
THORIUM OR TH232 LOOSE 2933.00 LB 8.3

INITIAL SITE SCORE, based on LOOSE material possession limits: 8

FINAL DECISION FOR LOOSE MATERIALS:
MODERATE PRIORITY FOR REVIEW

The final SCORE for SITE CONTAMINATION is: 6

SEQUENCE OF RECORDED REASONING

1. There was one identifiable site with this license.

2. FIRST SITE: There was insufficient information in file to determine
the likelihood of release to atmosphere or to environment from
activities at this 51te.

3. FIRST SITE: Description of activity was inadequate to determine
whether building at site could have been left with significant
contamination. No change in score. Ocl

license at this site made decontamination at

4. The evaluator judged that the activity carried out under thls &Sx!
closeout INAPPROPRIATE.

5. FIRST SITE: There is evidence in the file indicating that turnover

of the materials under this license was not fre is
TEMF 2o ()
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may be due to issuance of the license using limits applicable
to a year or to the entire periocd of the license. Score=score*.8

6. FIRST SITE: Based on previous answers, the license as used
at site is a candidate to use protectlve clothing, glove boxes,
hoods, or a hot cell. The reviewer found no evidence that any
of the above were used at thls site.

7. FIRST SITE: There was some documentation of materials disposition,
but not complete. Score=score*0.9

8. FIRST SITE: Because the score for this site is below 20 at
this point, a closeout survey would not necessarily have been
warranted.

9. FIRST SITE: There was no closeout survey for this site. The
score will not be altered, since the current score for this
site is below 20

10. FIRST SITE: There was NOT an NRC FINAL INSPECTION of the facility.
Score not changed.

COMMENTS FOR LICENSE EVALUATION
Description of LICENSEE ACTIVITY UNDER THIS LICENSE
LICENSEE POSSESSED THE MATERIAL UNTIL THE NECESSARY ARRANGEMENTS WERE
MADE AND THEM OBTAINED EXPORT LICENSES TO SHIP THE MATERIAL TO THE
CUSTOMER.
Reviewer’s comments concerning potential TURNOVER OF MATERIALS
FROM INFORMATION IN THE LETTER OF 10-30-58, IT APPEARS THAT THE
AMOUNT OF MATERIAL ON THE LICENSE IS THE TOTAL AMOUNT OF MATERIAL.
Reviewer’s comments concerning potential CONTAMINATION
ONLY LETTER APPLICATIONS AND THE LICENSE ISSUED ON 10-30-58 ARE IN
THIS FILE AND THEY DO NOT GIVE ADEQUATE INFORMATION.
- GENERAL COMMENTS ENTERED BY THE REVIEWER CONCERNING THE EVALUATION -
-= THE MATERIAL WAS ULTRA PURE AND NUCLEAR GRADE THORIUM OXIDE TO BE
—-- EXPORTED TO GERMANY FOR USE AS REACTOR MATERIALS. THE LICENSEE
—-- APPLIED FOR RENEWAL OF THE EXPIRED LICENSE BY LETTER OF 1-17-62 FOR
—- SHIPMENT WEIGHTS OF 10,000 LBS EACH WHICH WOULD NOT INVOLVE
-- REPACKAGING OR REPROCESSING OF THE MATERIAL AT THE SITE. AEC
-- ACKNOWLEDGED THE RECEIPT OF THE RENEWAL REQUEST, BUT THERE IS NO
—-=— EVIDENCE IN THIS FILE THAT A RENEWAL WAS GRANTED.

END OF COMMENTS FOR LICENSE EVALUATION

=—- EXPERT SYSTEM EVALUATION WAS BASED ON THE ---
-=== FOLLOWING INVENTORY RECORD =-===-
Docket Number: 40-03516 REGION RESPONSIBLE: I
LICENSEE NAME: W. R. GRACE AND CO.
STREET ADDRESS: P.O. BOX 286 AT CHURCH ST STATION NY,NY
FIPS state code (principal operation): NY
Site used: NO EXACT LOCATION GIVEN;: 'PROBABLY IN NEW YORK, NY



Disposition information present: LICENSEE LETTER STATING DISPOSITION
Contents of letter:
This license was listed as expired on 11/30/59
COMMENTS: FOR STORAGE & RESALE OF 2933 LBS. OF THORIUM OXIDE
JOB NUMBER: 1700 BOX NUMBER: 11

Date of last evaluation or revision: 10/01/93 Reviewer: PAB



Reviewer’s comments concerning license C-04391

THE MATERIAL WAS ULTRA PURE AND NUCLEAR GRADE THORIUM OXIDE TO BE
EXPORTED TO GERMANY FOR USE AS REACTOR MATERIALS. THE LICENSEE
APPLIED FOR RENEWAL OF THE EXPIRED LICENSE BY LETTER OF 1-17-62 FOR
SHIPMENT WEIGHTS OF 10,000 LBS EACH WHICH WOULD NOT INVOLVE
REPACKAGING OR REPROCESSING OF THE MATERIAL AT THE SITE. AEC
ACKNOWLEDGED THE RECEIPT OF THE RENEWAL REQUEST, BUT THERE IS NO
EVIDENCE IN THIS FILE THAT A RENEWAL WAS GRANTED.

EXPERT SYSTEM EVALUATION WAS BASED ON THE
INVENTORY RECORD IN JOB 1700, BOX 11
: Docket 40-03516

Licensee: W. R. GRACE AND CO. :
Address: P.O. BOX 286 AT CHURCH ST STATION NY NY Zip:
State of operation: NY :
Disposition information present: LICENSEE LETTER STATING DISPOSITION
Contents of letter:
10-30-58 & 1-17-62:POSSESSION TIME IS SHORT-WILL EXPORT THE MATERIAL
Matl. Transfrd to: SOME TO FRANKFURT, GERMANY
License to which transferred:
This license was listed as expired on 11/30/59
Remarks:FOR 2,933 LBS. OF TH OXIDE FOR STORAGE AND RESALE
JOB NUMBER: 1700 BOX NUMBER: 11

—— . ———— —— — " " ———————— ——————— " A S S ——— - S - - M W R R WS WD T T W e B W e e S G G - -

Date of last evaluation or revision: 10/01/93 Reviewer: PAB

o\”\
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EXPERT SYSTEM LICENSE EVALUATION
EVALUATION REPORT FOR LICENSE C-04391

Licensee: W. R. GRACE AND CO.
Site of operation: NO EXACT LOCATION GIVEN; PROBABLY IN NEW YORK, NY@

DESCRIPTION OF ACTIVITY OR FACILITY: OTHER TYPE OF FACILITY

------------------ MATERIALS INFORMATION FOR THIS LICENSE ==--mmmme .
=-Information on type and form of materials--
Material-- ) -~Form--
THORIUM OR TH232 . Loose material
For evaluation purposes, amounts of the following materials were obtained
---Material-- -~Form-- _ Amount Unit Score
THORIUM OR TH232 LOCSE 2933.00 LB 8.3

DESCRIPTION OF FIRST SITE AT WHICH C-04391 WAS USED

NO EXACT LOCATION IS GIVEN EXCEPT IT IS A NEW YORK, NY LOCATION.

'-___——.___--—-—-_————————————-——-—-—_—-—__————___—————.——__——-—-—--———-——.——-—_—_

| Description of THE LICENSEE ACTIVITY AUTHORIZED by this license

] LICENSEE POSSESSED THE MATERIAL UNTIL THE NECESSARY ARRANGEMENTS WERE
| MADE AND THEH’OBTAINED EXPORT LICENSES TO SHIP THE MATERIAL TO THE

_---—--——————__—————————-——————-———_—-—__—————-——————.—-—-———————-———-———————-—_——

l. There was one identifiable site with this license.

2. FIRST SITE: There was insufficient information in
file to determine the likelihood of release to atmosphere or
to environment from activities at this site. ’

3. FIRST SITE: Description of activity was inadequate to determine
whether building at site could have been left with significant
contamination. No change in score.

=== continued on next page ---



Reviewer’s comments concerning potential CONTAMINATION
ONLY LETTER APPLICATIONS AND THE LICENSE ISSUED ON 10-30-58 ARE IN
THIS FILE AND THEY DO NOT GIVE ADEQUATE INFORMATION.

The evaluator judged that the activity carried out under this
license at this site made decontamination at closeout
INAPPROPRIATE.

FIRST SITE: Nature/magnitude of operation should cause small
turnover of materials Score=score*(0.8

Reviewer's comments concerning potential TURNOVER OF MATERIALS

FROM INFORMATION IN THE LETTER OF 10-30-58, IT APPEARS THAT THE
AMOUNT OF MATERIAL ON THE LICENSE IS THE TOTAL AMOUNT OF MATERIAL.

T

FIRST SITE: Based on previous answers, the license as used

at site is a candidate to use protective clothing, glove boxes,
hoods, or a hot cell. The reviewer found no evidence that any

of the above were used at this site.

FIRST SITE: There was some documentation of materials disposition,
but not complete. Score=score*(.9

FIRST SITE: Because the score for this 51te is below 20 at
this point, a closeout survey would not necessarily have been
warranted.

FIRST SITE: There was no closeout survey for this site. The

score will not be altered, since the current score for this

site is below 20
FIRST SITE: There was NOT an NRC FINAL INSPECTION of the facility.

FINAL DECISION FOR LOOSE MATERIALS:
MODERATE PRIORITY FOR REVIEW

The final SITE SCORE for this license is: 6.0

--- continued on next page ---
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 28, D. C.

SOURCE MATERIAL LICENSE

License No.{=}39
Dated: Gabsbar 50, A93de

Mtantions: %r. R K Laxrencs
Ore & Neti) Deportanad

mmm_

Pursuant to the Atomic Energy Act of 1954 and Section 40.21 of the Code
of Pederal Regulations, Title 10 - Atomic Energy, Chapter 1, Part 4O -
Control of Source Material, you are hereby licensed to receive possession
of and title to, &% your Hew Teirk lesilist, Sud Siewsand nins Bired wnd
talriy Suwres (2,%33) pounds of Suarian exice fev sbarage 3nd Fesile,

You are further licensed to transfer and deliver possession of and title -
to refined source material to any person licensed by the Atomic Energy
Commission, within the limits of his license.

As a condition of this license, you are required to maintain records of
your inventories, receipts and transfers of refined source material.

This license is subject to all the provisions of the Atomic Energy Act of
1954 now or hereafter in effect and to all valid rules and regulations of
the U. S. Atomic Energy Commission, including 10 C¥R 20, "Standards For
Frotection Against Radiation."

Neither this license nor any right under this license shall be assigned or
otherwise transferred in violation of the provisions of the Atomic Energy
Act of 1954.

This license shall expire Movwass¥y 30, 1937

CC: Docket Officer FOR THE ATOMIC ENERGY COMMISSION
Document Room :

S/H
}I.}I. Mann’ hsp.

J. C. Delaney

)\('—' Chief, Materials Section
SR A J : Licensing Branch ' :

‘W Division of Licensing and Regulation

ITEM # _322
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W. R. GRACE & Co.

HANOVER SQUARE

BOSKET b 2/0-35/4

NEW YORK B, N. Y.

NEW YORK

- SAN FRANCISCO
LOS ANGELES

PORTLAND. ORE.
SEATTLE

WASHINGTON. D.C. NEW ORLEANS

BOLIVIA CHILE COLOMBIA

ECUADOR

PERU

COSTA RICA

o r . - .
EL SALVADOR ég_m

GUATEMALA NICARAGUA PANAMA

ARGENTINA

VENEZUELA ) ‘ New YORK s January 17,1962

ENGLAND

U, S, Atomic Energy Commission
Division of Ticensing & Regulation
Washington 25, D.C.

Attention: Mr. Lysll Johnson

Gentlemen: RENEWAL CF SOURCE MAT®RIAL
LICTNSE NO. C-L4391

We heve been sdvised that our source materisl
license Yo. C=l;j391 hes expired and in sccordance
with the revised regulation 10 €FR L0, "Licensing
of Source Msaterial", effective February 1h,1961,
we herety request thet our license be renswed to
cover receipt, vossession snd trensfer of nuclesr
source —msterial.

We 8sk that the meximur quantity of each
shipment be estabtlished et 1C,000 1lbs., end we will
cormply with the regulation that we will not repsckage
or renrocess the masterial while it is in our possession.
The period of possession is very short as srrangements
are made fer trenscshipment immediatsly upon receipt
of the materisl., Weshall request separstely thet the
Atomic Tnerzy Co-mission 1ssue gn export license
for the quantity of each shipment.

In enticipstion of your enswer to our request,

we thenk youy.faqr ryour.cooperation.
SN e

e e,

N7 B ~Ts0™
//;7/ ?E:;;yﬁg Very truly yours,

e T\ W,R.GRACE & CO.
. -y

\/GTp.m”f NY<  Ore & Mining ﬁZC;sion
ATCOMPAGNO/bag/ L) =7

]

TTEM# 30z  1©

\

.

.

CABLE ADDRESS ‘‘GRACE"’

©

P.O.BOX 286. CHURCH STREET STATION

o

-»

L



UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25, D.C.

JAN 2 2 1962

IN REPLY REFER TO:

50-3%06
14R1JCD

¥. R. Cratce b Compeny
P, 0. Sox 286

Omirch Street Mation
Sev York 8, Bev York

Mtentioat Wr. A. R Compagmn
Cectlensn: |

This will acknowledge receipt of your request dated Jesuary 17, 1982, for
sonrwal of License Mm&wémaim:ﬂ, 1953,

“Enclosed is a copy each of AEC Regulations 10 CFR 20 and 10 CFR 40, entitled
"Standards for Protection Against Rediation” end "Licensing of Source
Masterial”, respectively. Complience with Part 20 is made a condition of
all specific material licenses issued by the Commission. An application for
a specific license should be submitted using Form AEC-2, copies of which are
enclosed, in accordance with the instructions provided with the form.

Flease note however, Section 40.22(a)(4) of the regulation 10 CFR LO which
establishes a general license for the use and transfer of certain quantities

of source material by certain categories of persons provided they do not

use and transfer more than 15 pounds of source material (for example, 375
pounds of thorium megnesium slloy containing 4% thorium, or about 17.6

pounds of U 08) at any one time and provided they do not receive more than

150 pounds &f source material (for example, 3,750 pounds of thorium

magnesium alloy containing 4% thorium, or about 176 pounds of U.O ) during

a single calendar year pursuant to this general license. As prgvgded by
Section 40.20, a genersl license is effective without the filing of an appli-
cation with the Commission or the issusnce of licensing documents to particular
persons. If your proposed requirements and use of source meterial are within
the purview of the general license provisions, you would not require a specific
AEC license for possession and use of source meterial.

Very truly yours,

Donald A. Nussbaumer, Chief
Source & Special Nuclear Materisls Branch
Division of Licensing & Reguletion

' : . Vv
B, K

Zonf - TTEM# <04



7 UNITED STATES N
'ATC. .IC ENERGY COMMISSION
' WASHINGTON 25, b, c
4n Affiliate of Davison Chemical Company URCE MATERTAL LICENSE.

ggj,ﬁggn of W._‘R,. Grace & Son o "~ ' License No. ©-3623
Pampton Plai.n;.;,'_, Bew Jersey - Dated:

Pursuant to the Atomic Energy Act of 195L and Section 40.21 of the Code of .
Federal Regulations, Title 10 - Atomic Energy, Chapter 1, Part 40 - Control
of Source Material, you are hereby licensed to receive possession of and
title to fifty (50) . . pounds of refined source material®turing . .
the term of this license for use in experimental work relating to the - AR §
Tecovery of uranim from magnesium fluoride scraps” ‘ T Lo %

the U, S. Atomic Energy Commission, Except as herein provided, it is sub--

Ject also’' to the provisions of the Commission's proposed regulations,-

published in the Federal Register July 16, 1955, Title 10 s Code of Federal:
Regulatigns, Part 20, entitled "Standards for Protection Against Radiation"

until such time as said proposed regulations or revisions thereof shall : _
become effective regulations of the Commission.’ Notwithstanding Section® . v
20.2).;({)e of said standards, labeling shall not be required for laboratory Teetrey
containers such as beakers, flasks and test tubes, used transiently in lab-

oratory procedures during presence of the user, :

Act of 195, o - .

This license shall expire on January 1; 1558,
o , FOR ATOMIC ENERGY COMMISSION
DICTATED ___ )« e - -

LEPECSVED ; . Lygll ohnson‘ S
REHE S L3S . —e——— Chief, Licensing Branch L H
Division of Civilian Application : '

#uranium-magnesivm fluoride slag

MeM# _ae & |
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Docket No. 04G00038
SEP 22 1918

MEMORANDUM FOR: W. R. Grace File

FROM: John D. Kinneman, Radiation Specialist
FF & MS Branch '

SUBJECT : MEETING BETWEEN DOE AND W. R. GRACE ON
: SEPTEMBER 5, 1978

On September 5, 1978, I attended a meeting at the Department of
Energy Headquarters in Germantown, Maryland, regarding the
W. R. Grace site in Curtis Bay, Maryland. Present at the
meeting were:

DOE

Division of Environmental Control‘Engineering

R. W. Ramsey R. E. Allen
Aerospace

A. Wallo

Office of General Council

W. L. Brown

W. R. Grace (Davidson Chemical Division)

. W. Hardwiche, Attorney

. Merryman, Jr., Plant Manager, Curtis Bay

. V. Shaw, Environmental Projects

. M. Kim, Consultant (Radiation Management Corp.)

7o By e

NRC

W. T. Crow, Licensing
J. D. Kinneman, Region I IE

W. R. Grace representatives had requested the meeting because they
had located an area at their Curtis Bay, Maryland facility which
they believed had become contaminated with radioactive material

as a result of AEC contract activities.

The W. R. Grace representatives had previously forwarded a copy \\
of AEC Contract AT (29-6)-993 and several amendments to DOE 20
representatives. This contract was for the extraction of thorium ?)
and rare earths from monazite sand. DOE representatives indicatedQ)




W. R Grace File | 2 SEP 22 1978

they had been unable to locate additional information in DOE (AEC)
files regarding this contract. DOE representatives opened the
meeting with a brief account of the Formerly Utilized MED/AEC
Sites Remedial Action Program.

W. R. Grace representatives indicated that the plant at Curtis
Bay, Maryland, presently processes rare earths for commercial
purposes. No license is required for receipt of this material
because of the low concentrations of source material in the rare
earths. However, one part of the process produces a radioactive
sludge. No data concerning the composition of this sludge was
presented. This sludge had been dumped in a land fill area on

W. R. Grace property over a period of years. The State of Mary-
land had become aware of this practice about 1 - 2 years ago and
W. R. Grace removed the material by contracting with Chem Nuclear
Corp. at a cost of approximately one million dollars. 1t was not
clear whether W. R. Grace had been required to take this action
or simply agreed to do it at the suggestion of.the State.

Grace representatives indicated that this expensive activity had
stirred the recollection of company employees who recalled that
radioactive material from a previous project had been dumped at
another site on the Curtis Bay property during the 1950's. An
investigation by the company revealed that this activity was the
processing of monazite -sands under AEC contract during 1956-7.

Company representatives ijndicated that the processing of the sands
had proceeded full time for about six months after the contract
began and then intermittently for about an additional six months.
The contract was then terminated by mutual agreement of the
company and AEC because the extraction process was not working
well and the associated AEC project was cancelled. When the
process was in operation, filter cake containing gangue and

other waste products was dumped in trenches at one site on the
Grace property. When the contract was terminated, some equip-
ment was also transported to the same site and buried.

Grace representatives did not offer any estimate of the quantity
of radioactive material buried at the site. They did indicate
that from radiological surveys, the area covers about four acres
with the radioactive material extending from one tO eight feet
from the surface, for a total of about 500,000 cubic feet.
Radiation levels are approximately one to ten millirem per hour
with hot spots up to fifteen millirem per hour.

Based on a simple ratio with the size of the previous area,
W. R. Grace estimated it would cost $12 - $25 million to remove
this material.
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W. R. Grace File 3 SEP 22 1978

Grace representatives described the area as approximately one-half
mile from the nearest public road within the 260 acre Grace property.
No Grace employees' duties bring them to the site frequently and

the site is checked once a shift by Company security.

W. R. Grace representatives indicated that to their knowledge no
work had ever been donme at the Curtis Bay site under the AEC/NRC
license (STA-422) authorizing activities with source material at
Curtis Bay, Maryland, and Pompton Plains, New Jersey.

DOE representatives indicated that it appeared that the site
described by Grace representatives qualified for evaluation as
part of the Formerly Utilized MED/AEC Sites Program.

W. R. Grace representatives and DOE representatives agreed to do
the following:

1. By October 1, 1978, W. R. Grace will submit to DOE
a. a complete radiological survey of the disposal area; and

b. a summary or commentary of activities at the plant
during the time when radioactive waste was placed at
this specific site.

2. Within a month of receiving this information, DOE will
have their contractor evaluate the survey and will decide
on the need for a visit to the site;

3. DOE will notify W. R. Grace of the result of this evalu-
ation and of a schedule for additional surveys if necessary
(since the site is secure and not occupied, this would
probably not be done for 6 - 24 months); and

4. Both W. R. Grace and DOE agreed to contact representatives
of the State of Maryland and inform them oncerning the
results of the meeting an tus|{of the site.

$hm D Kin n
Radiation Specialist
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DECONTAMINATION PROCEDURES

Personal decontamination methods to be used are dependent upon
the contaminating matefial and the area of the person contaminated. Generally
the following: procedure is to bg used immediately.

First notify Hea..lth Physics; specific measures will then be carried
out by this office. Thorough washing with soap and water and then rinsing off
with large quantities of water is the best general decontamination method for
the hands and other parts of the body. For well localiz‘ed contamination, hc:;wever,
it is recommended that the area be washed off and cleansed with swabs and later,
if necessary, by using a general washing. This avoids the dangerous procedure
of spreading the contamination needlessly.

The following specific measures should be followed with the guidance
of Health Physics:

| (a) For general ﬁand washiﬁg: the imands should be washed two
to three minutes in tepid water using mild soap. Rinse thoroughly and repeat a
maximum of four times. If the required degree of decontamination is not then
reached, prdceed with (b).

{b) Using a soft brush, wash and rinse three times in 8 minutes

of which no less than 6 minutes should be spent in scrubbing. Use only light

pressure so as not to abrade the skin. Rinse thoroughly and monitor.
Generally, persons with any wounds or cuts will not be permitted to
work in a radioactive area, unless specific approval is obtained from Health

Physics. Any wounds, cuts or bruises received while working with, in or near

radioactive materials should be flushed with water immediately and must be @\

referred to the Health Physics Department immédiately so that more specific

measuzes can be taken. - ITEM# _ 207

11Q 1\
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Equipme: may be decontaminated by was'-f_'_w‘:ig with detergent and
water until the desired pérmissible level of activity is obtained. Other chemicals
which may be used include ammonium citrate, trisodium phosphate and ammonium
bi-fluoride. Equipment once contaminated, must be treated in the exact same
method as other primary radioactive materials. Health Physics will supervise

the decontamination of this material and equipment.

Health Physics will also monitor contaminated areas and determine
the most practical method decontamination. The method used will include those

mentioned under equipment and personal decontamination in addition to washing,

surface stripping and repainting.

(19)
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iTEM # 3&' ? | CONTAMINATION CC..TROL

The processing of monazite ores results in potential health hazards to both
the employees and to the plant community. The control of in-plant hazards require
the evaluation of employees' exposures. The sources of the exposures are external
radiation from thorium and its daughter products and small amounts of uranium,
taken into the body by inhalation or ingestion of airborne actiw}ity or surface
contamination. To control the potential hazards to the _plant community it is
necessary to determine ;md control the quantity of uranium and thorium with its
daughter products released from the plant. This includes liquid and gaseous
efflt;eAnts, solid waste material and contamination on material or personnel leaving
the plarit area.

In the interest of general personal protection, all persoﬁnel working in the
vicinity of operations in which a potential dust hazard exists are required to wear
respirators_.

All personnel working in the plant processing areas are required to undergo
a clothing change prior to reporting to their work areas. On arrival at thé plant,
operators enter the clean area (west side of the locker room), undress and place
their street clothes in their assigned lockers.. They then pass into the process
area (east side of the locker room) and put on their process clothing and safety
shoes. At the end of their shift, operators return their process clothing to
their lockers in the- east locker foom and pass into the west locker room.

Supervisory personnel and those individuals who have occasion to visit the
processing areas are issued smocks and overshoes. These are worn at all Qy
times while the individual is in the processing area. They are maintained on
hangers immediately adjacent to thé chemical control laboratory. Plant visitors ™

B )
follow the same procedure described for supervisory personnel. e i}

(7
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Controls have been. established to insure that equip;nent and materials leaving
~ the plant are not significantly contaminated. Prior to the release of any material,
written approval must be obtained from the Health Physics office. All radioactive
" material brought onto the plant site will be monitored by the Health Physics
department to insure that maximum permissable concentrations of radiocactivity
are not exceeded. Records of incoming and outgoing materials are maintained in

the office.

(8)



RADIATION SURVEYS

1. Air Samples

The extent of airborne contamination in the Rare Earth Processing
Plant site is monitored by sampling the air in different parts of the plant with a
Staplex Hi-Volume Air Sampler, equipped with a T.F.A. #41 filter, and determining
the radioactive content of the dust accumulated on the filter. The procedure
employed consists of sampling the air in a particular locality at the rate of 20 cu.
ft. per minute for a period of 5 minutes, allowing the collected dust to age 48 hours
to permit the decay of radon and thoron, counting the sample in a propqrtional
counter-scaler arrangement and converting the resulting reading to uc/ml. |

Air samples are taken by each of two different schemes.” In the
first instance, -each of the pésitions designated as air sampling stations in exhibit
#l are monitorgd at least once each month while other areas are monitored once
every two months. In the second scheme, each operator station is monitored
during a period of production. In the latter case a complete survey is conducted
at 1east‘ once every two months. In addition to these two systematic sa.'mpling
methods, the Health Physicist makes a number of spot checks of the air count '
when he, during the course of his daily routine health inspection, feels that a
particular operation or area requires such attention.

In the event _tha.‘t it is found that the air count in a particular area
exceeds the following tolerance limits, the Health Physicist has the authority to
cause a cessation of the applicable operation (s) until “correctional meaéures have

been taken.

(9



TOLERANCE LIMITS FOR RESTRICTED AREAS

Thorium  5x 10711 uc/ml
Uranium 5% 10711 we/mt
Reports of the surveys of airborne contamination are prepared by the

Health Physicist and distributed to the plant manager and department heads.

(10)
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LOCATIONS OF AIR SAMPLING STATIONS

1. Restricted Areas

a) Shipping Room - in the center of the room, five feet from the east wall.
b) P’ulverizing Room - in the center of the room.

c) Calcining Furnace - midway between press number 4 and the furnace.
d) Thorium Refining - in the hallway near the rear south side =zntrance.
e) Thorium Crystallization Unit - in the center of the room.

f) .A_Process- storage - in the center of the room.

g) “Ball Mill - in the center of the room.

h} “"Monazite Storage Area - three feet from the center of the south wall.
i) I:;unch Room - in the center of the room.

i k)] Thorium Hydroxide Storage - on the south side of barrels.
k) Development Laboratory - in the center of the room.

)  “Sulfonation Kettle Area - midway along the south wall of the room.

2. Unrestricted Areas
a) North west corner of property line.
b} Midway along south property line.

c) Southwest corner of property line.

(11)



RADIATION SURVEYS .

2. Liquid Waste - Plant Effluent

The waste treatment plant treats all liquid wastes issuing from the
plant. The waste involved consists of wash water, floor washings and surface
run-off from the adjacent plant property.

The process involves the use of an average of 18,000 gallons of water
per day. All of the washes are discharged into a common 1,000 gallon sump
equipped with two automatically controlled force pumps which pump the waste to _
a retention tank. Each pump has capacity to handle the peak load and is installed
so that the second pump starts in case of extreme demand or failure of the first.
Signals are installed in a control house to indicate the proper function éf the
pumps.

The retention tank has a capacity of 50,000 gallons which provides

& a minimum of 48 hours average retention of the wastes. In addition to the purpose
of acting as a reservoir, or constant head installation, the tank provides means

of blending effluents of widely varying pH so that the automatic pH controlling
equipment may function more efficieatly. The incoming wastes flow through a
distributing channel in the tank and effluent, after initial settling, is removedv
from the midpoint of the tank and flows by gravity to a mixing tank. A draw-off

is provided at the bottom of the tank to pump accumulated solids to the sludge
filter press.

An 8,000 gallon mixing tank, equipped with a gate agitator receives
effluent from the retention tank at its midpoint. A pH electrode assembly is in
circuit with the mixing tank and electrically connected to a mechanically
operated diaphragm valve. Two storage tanks are provided to feed either 50%
sulphuric acid or 50% caustic soda solution through the automatic diaphragm

valve to the mixing tank as called for by the pH controller. Again signals are
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provided to indicate p.féper functioning of the valve .and'éhemical supply tanks
as well as a recording chart which indicates the pH of the mixing tank. The mixing
tank effluent is piped to a 2,000 gallon Hardinge thickener at pH 5.8 - 6. 2.

The Hardinge thickener provides a clear overflow to a final clari-
fication tank and adjusted to give a 20% solids underflow which is pumped to a
sludge filter press in the control house.

The final clarification tank of 50, 000 gallon capacity provides an
average 48 hours of retention time for the effluent before discharge from the
system. The main function of this tank is to provide sufficient time for post
precipitation 'pf solids after pH‘ adjustment. A draw off is provided at the bottom
;f the tank to pump accumulated solids to the sludge filter press.

The sludge filter is of the plate and frame type with a capacity of
6 cubic ft. of cake. Approximately 60 cubic feet of sludges, or 3,500 lbs. are
rémoved weekly. These sludges are hauled to a dump on the property.

The system was designed to operate automatically. Twelve man
hours per day é.re devoted to the maintenance; clea.t;in.g and control of the
operation. The entire operation is under the supervision of the plant chemist
who chec‘ks. the performance of the eqﬁipment, and samples prepared by the shift
operator.

A log is maintained which indicates satisfactory operation of the
system for pH and turbidity control. The pH of the effluent is maintained between
5.0 and 8, OIaccording to the permit granted by the New Jersey State Department
of Health who have approved the design and mode of operation of the system. We
have found through experience that the system operates more satisfacéqrily at
lerr pH values since the I;recipitate formed by neutralization settles more
rapidly assuring a clearer effluent.

(13)
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The efflue... is sampled daily at the overflow of the Hardinge thickener

and at the Weir in the control house. Sampling at the Hardinge thickener in the

The samples are immediately taken to the laboratory together with
the completed '"plant effluent form'". Upon completion of analysis of the sample
the Health Physicist reviews the analytical results and compares them with the
maximum permissable concentration. The effluent is then graded according to

the following standards:

PLANT EFFLUENT STANDARDS

Grade of Sample Position and % M.P.C,

Effluent - Hardinge Overflow Weir Disposition
A 33 = 33 Exceilent effluent
B 33-66 = 33-66 Satisfactory effluent
C 0-66 = 33-66 Posvsible contamination from

final effluent tank

D 133-66 = 33-66 Indicates buildup of con-

tamination. Notify Plant
Manager.
E 66-100 = 66-100 Continued contamination.

Notify Plant Manager

E 66-100 : 66-100 Further build up from final
effluent tank.

F 66-100 - 66-100 Increasing contamination from
: plant process. Alert Plant
Manager. Additional analysis.

(continued)

14y
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Grade of Sample Position and % M. P.C.

Effluent Hardinge Overflow Weir Disposition
F £ 100 = 66-100 Shut down departments dis-
charging effluents.
F £ 100 = £ 100 Shut down departments dis-
charging effiuents and hold up
effluent.

Copies of analysis of effluent grade D or lower must be
immediately presented to the Plant Manager

On the final day of each month the Health Physicist prepares a
""Monthly Report of Material ]jischarged into the Pompton River' in which he
presents the high, low and average amounts of process effluent discharged during
the preceding month and the high, low and average concentrates expressed #s a
percentage of the maximum permissible concentration. The original and two
copies of the report will be sent to the Plant Manager and one copy retained by
the originator.

All effluent and river samples are monitored with a Proportional

counter, decade scaler circuit by methods outlined in Appendix B.
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RADIATION SURVEYS

3. Personnel Monitoring

All employees who have reason to enter the processing areas are
required to wear film badges. These badges, supplied by the St. John X-Ray
Laboratory, are read every week and a report of the readings by name and badge
number .if furnished the health physicist. The health physicist prepares a report
of the exposure readings j;vhich is sent to the plant manager.

New film badges are issqed by the health physics office each week.
Film badges are not carried home or left in process areas but are hung in their
assigr;.ed spaces on film badge racks.

Individual work activities are so scheduled that an operator is not
subject to radiation in excess of 300 mr/week. In the event of a reading ex-
ceeding 150 mr/week as shown by a film badge report, the area supervisor is
notified, the individual's work program reviewed and thé results of the review
filed with the weekly film badge report.

4. External Radiation Surveys

A radiological survey of the entire Rare Earths Processing Plant
is made by the health physicist once each month. To facilitate such surveys,
the plant has been subdivided into a series of monitoring é,reas. A diagram of
these areas is shown in Exhibit #2 (Appendix). Each area is surveyed carefully
and the highest radiation level in the area is recorded. In the event that the
radiation level in any part of a given area exceeds 5 mr/hr the portion of the
area indicating such a level is posted with a radiation sign. Any area with a
radiation level in excess of 10/mzr/hr is so enclosed that only limited access to

authorized personnel is available.
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A report describing the results of each radiological survey is pre-
pared by the health physicist and is forwarded to the plant manager. Such
surveys are conducted using a Geiger counter manufactured by the Anton Electronic

Laboratories, Inc., Brooklyn, New York, Model #5.

i
PORY:
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DECONTAMINATION PROCEDURES

Personal decontamination methods to be used are dependent upon
the contaminating material and the area of the person contaminated. Generally
the following procedure is to be used immediately.

First notify Health Physics; specific measures will then be carried
out by this office. Thorough washing with soap and water and then rinsing off
with large quantities of water is the best general decontamination method for
the hands and other parts of the body. For well localized contamination, however,
it is recommended that the area be washed off and cleansed with swabs and iater,
if necessary, by using a general washing. This avoids the dangerous ﬁrocedure
of spreading the contamination needlessly.

The following specific measures should be followed with the guidance
of Health Physics:

(a) For general hand washing: the hands should be washed two
to three minutes in tepid water using mild soap. Rinse thoroughly and repeat a
maximum of four times. If the required degree of decontamination is not theln
reached, proceed with (b).

(b) - Using a soft brush, waéh and rinse three timés in 8 minutes
of which no less than 6 minutes should be spent in scrubbing. Use only light
pressure so as not to abrade the skin. Rinse thoroughly and monitor.

Genefally, persons with any wounds or cﬁts will not be permitted to
work in a radioactive area, unless épeciﬁc approval is obtained from Health
Physics. Any wounds, cuts or bruises received while working witﬁ, in or near
radiocactive materials should be flushed with water immediately and must be
referred to the Healfh Physics Department immediately so that more specific

measures can be taken.
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Equipmer _nay be decontaminated by was” g with detergent and
water until the desired permissible level of éctivity is obtained. Other chemicals
which may be used include ammonium citrate, trisodium phosphate and ammonium
bi-fluoride. Equipment once contaminated, must be treated in the exact same
method as other primary radioactive materials. Health Physics will supervise
the decontamination of this material and equipment.

Health Physics will also monitor contaminated. areas and determine
the most practical method decontamination. The method used will include those
mentioned under equipment and personal decontamination in addition to washing,

surface stripping and repainting.
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WASTE DISPOSAL

Waste materials are a nat.ural result of the manufacturing process at the
Rare Earth Processing Flant, Procedures have been established to collect, handle
and dispose of the material. The general methods of waste disposal are:

(a) Transfer - This must be to an authorized recipient, whether he be a
licensee, a commercial disposal facility or the Atomic Energy Commission.

(b) Burial - Is at a minimum depth of four feet, successive burials are
separated by distance of at least six feet and not more than twelve burials are
made in any year. Finally the total quantity of licensed material buried at any
one location and times does not exceed, at the time of burial, 50,000 microcurai
of natﬁral thorium or uranium. The contractor or licensee must own the land
used for these burials and must limit access to this property to prevent hazard
to casual personnel.

(c) Discharge - Concentrations of licensed or other radioactive material
released as an effluent into an unrestricted area must not exceed specifications
set forth in AEC Regulations Title 10, Part 20. The amendment of a license
will be issued if the applicant demonstrates that it is not likely that édy individual
will be exposed to concentr;ations in excess of those set forth in the regulation.
Concentrations in effluents may be averaged over periods not greater than one
year. The established procedure for effluen;c retention and disposal is outlined
under Radiation Surveys, Plant Effluent.

(20)
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MEDICAL EXAMINATIUNS

The Rare Earth Processing Plant has a medical protection program and
maintains medical records and radiation exposure records of each employee.
This medical program in itself can only be an added precaution for radiation
control and will be most valuable in maintaining the general health of the workers.
The clinical systems of radiation damage occur only with a considerable over-
exposure therefore the responsibility for prevention of radiation damage reéts '
entirely on the personnel monitoring and control systems.

At the present time there are only a limited number of medical tests
available for radiation protection. Most exposure information is still obtained
from personnel and area monitoring. Any radiation program is a failure if
clinical evidence of radiation damage appears. Thus medical tests are not as
much a part of a protection program as they are a confirmation that some acute
over-exposure has occurred.

Semi-annually each employee of the Rare Earth Processing Plant receives
a complete blood count. Annually each employee receives a full chest x-ray.
Additional examinations are performed at the termination of ‘é.ny employment or
where candidates for employment exhibit or make known symptoms of normal

disease which may also be attributed later to radiation exposure.
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ADMINISTRATIVE FORMS

RARE EARTH DIVISION
DAVISON CHEMICAL COMPANY

POMPTON PLAINS, NEW JERSEY

HEALTH PHYSICS DEPARTMENT

i
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S
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AREA MONITORING SURVEY DATA SHEET

DATE

NATURE OF SUSPECTED ACTIVITY

R.E,P,P WAYNE TWP., NEW JERSEY

BUILDING OR AREA

MONITORED BY INSTRUMENT USED
LOCATION Distance Radiation REMARKS -
From Source Level




(v2)
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SURVEY OF RADIOLOGICAL AIR-BORNE CONTAMINATION

Location

Date Time Type of Survey

Results

el

Datoe




INCINERATION PER T

Date

THIS FORM UPON COMPLETION, SURVEY AND SIGNATURE OF THE
HEALTH-PHYSICS OFFICER AUTHORIZES THE FOLLOWING ITEM (S) TO
| BE BURNED IN THE TRASH BURNING AREA:

ITEMS

(1)
(2)

(3)
(4)

DATE TO BE INCINERATED

APPROVED BY

z{ﬁc}’ﬂf‘

Department Manager

MONITORED BY
' : Health-Physics Department

(25)



RARE EARTH DIVISI‘-"-"N'}‘_

PROPERTY PASS

THIS AUTHORIZES (Name)

Date

TO

REMOVE THE FOLLOWING ITEM (S) OF COMPANY PROPERTY FROM THE

PLANT:

ITEMS AND NUMBER OF EACH

(1)

(2)

3)

() PERMANENT REMOVAL
(). TEMPORARY REMOVAL

DATE TO BE RETURNED

DATE RETURNED

(26)

APPROVED BY

MONITORED BY . _
Health Physics Dept.
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HEALTH PHYSICS DEPARTMENT
RARE EARTH DIVISION

DUST RESPIRATOR INSPECTION REPORT

DATE OF INSPECTION

» CONDITION OF RESPIRATOR
CPERATOR CLASS GOaD FAIR UNSATISFACGTORY

By

Health Physics Department

(27)
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* R.E.P.P WAYNE TWP., NEW JERSEY

RECORD OF DISCHARGE OF PROCESS EFFLUENTS TO THE
POMPTON RIVER

Date Volume Plant Lab. Percent PH Remarks
Sample Sample MPC
No. No.

(28)




Operator

Job Desoription

TIME

O VD NI AL O L) ogkiuial

- HBALTH AND SAFETY DEPP»,

R.E.P.P., WAYNE TWP., N.J.

Shift

a/m/m®

CONCENTRATION

8:00
210
120
130
240
150

OPERATION OR OPERATING AREA - (L) (H) (AVG)

9:00
210
120
$30
240
50

10:00
110
220
130
240
:50

11:00

110

_ 120
4 230
340

150

12:00

1:00

LUNCH .

1:00
110
220
130
140
:50

2:00
210
120

230
140
:50

3:00
110
:20
130
140
$50

4:00
:10
:20
230
140
:50

5300

(29)
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JOB ANALYSIS SHEET

OPERATOR MEN/SHIF T SHIFTS/DAY
Operation Time| Oper. Time | No. CONCENTRATION AVGE
or per per per of M3 CONC X
Operating Oper.| Shift Shift sips. TOTAL
Area (min) TIME
(TXC) d/m /M3 times max.
(T)

(30)
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CONTACTS FOR EMERGENCY' USE

OPERATIONS SUPERVISOR OPERATIONS ASSISTANT
R. M. Mandle | .~ H. J. Sweitzer
Home Phone . Hon;e Phone .. .
HEALTH PHYSICS : MEDICAL OFFICER
P, J. Garino Dr. S. T. Bernson
Home Phone . Office Phone

PLANT AREA FIRE

(1} Report fire alarm.
s (2) Use'fire extinguisher.
(3) Notify Operations Supervisors and Health Physicist.

(31)



PROCEDURES FOR THE MEASUREMENT

OF RADICACTIVITY

Health-Physics Department Davison Chemical Company

Pompton Plains, N. J.
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ALPHA COUNTING

ANALYSIS: Counting Procedure

The operations noted below are performed daily before any samples are

counted,

1,

2.

Thoroughly clean the sample chamber with ethyl alcohol {C,HzOH).
To determine the background, place a blank filter papar (Whatman #41, |
1—1'/8 inch diameter) on the pedestal. In scintillation counters, fasten
the blank in place with a plastic ring. In the proportional counter, place
the blank on the middle of the pedestal. Whenever possible, allow the
blank to count overnight. Record the time at which the counting was
started. To determine the counts per minute, divide the total count by
the count time (in minutes). This figure is recorded on the card provided.
Example: Background (bkgd) count was 235 counts in 18-1/2 hours.

18 x 60 = 1080 £ 30 = 1110 = count time in minutes.

235 £ 1110 = .21 ¢/m bkgd.
When it is impossible to count the background overnight, if may be A
counted in the morning. The background is then counted for 10 minutes.
Example: Counter registered 4 counts in 15 minutes. Time in minutes

was 15.

4 /-15 = 27 ¢/m background.
The geometry is calculated after the background is counted. This is done
by placing the alpha standard {496 d/m) in the chamber.
A. In scintillation counters, the standard is counted for 640 counts and

the time recorded. The standard is counted three times and the

geometry is calculated from the average of the three.

(34)



B. In the proportional counter, the standard is counted for two minutes
and the count recorded. This operation is repeated three times and
the average count is used to calculate the geometry.

The geometry is calculated as follows: The counts per minute of the

standard i‘s divided by the known disintegrations of the standard.

Example: The counts per minute of the standard was 239. The d/m

of the standard is 496.

Therefore: 239 + 496 = .48 or 48% geometry.

Record this figure on the card with the background.

If tﬁe geometry drops to 35% or lower in scintillation counters or below.

45% in the proportional counter; the counter should be checked by the

instrument repair man.

(35)
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ALPHA COUNTING”

ANALYSIS: Plateaus

1. Place the alpha standard (496 d/m) in the sample chamber of the counter.
2, Find the lowest operating voltage of the counter.
3. At this voltage make three counts

A. In scintillation counters, make three 640 counts.
B. In the proportional counter, make three-minute counts.
Record these figures.

4. Make three counts every 25 volts in scintillation counters and every 20
volts in the proportional counter.

5. Continue in this manner until the count becomes too fast. That ié, until
the scintillation counters record 640 counts in less than 1.50 minutés or
the proportional counter records more than 1200 counts per three minutes.

:_'I)’ 6. Ascertain the average counts per minute by the following methods:

A. In scintillation counters, add the three count times and divide by 3
to find the average count time. Then divide 640 by the average count
time to determine average c/m.

Example: At 950 volts the count times were 3.28, 3.50 and 2. 98.
3.23 £ 3.50 £2.98 -9.76
9.76 =-3 = 3,25
640 + 3.25 = 197, the averagé counts/minute

B. In the proportional counter, add the three counts and divide by 9 to
find average counts/minute. 9 is used because there were 3 counts
and each count was for 3 minutes.

Example: At 840 volts the counts were 608, 626 and 599.
608 £ 626 /599 - 1833

1833 / 9 = 204, the average count/min.



The average counts are then plotted on graph paper against the voltage.
By using French curves, a curve is drawn.

The operating voltage is chosen from the plateau or straight line on the
graph. The operating voltage is usually 1/3 to 2/3 of the way across the
plateau.

Plateaus should be run once every three months. If major repairs are
made on the counter, or if the geometry is too low, spot checks should

be made on the plateau. If the spot checks show much variance, an entire

new plateau should be run,

(37)



ALPHA COUNTING

ANALYSIS: Alpha Air Dust

Procedure

-
.

The background and geometry should be taken daily before counting any
samples. Directions for taking background and geometry appear in
preparations for alpha counting.

The sample is placed on the pedestal and fastened with a plastic ring.
Samples are counted either for 32 counts or for 15 minutes, whichever
comes first. If a 32 count is reached in less than 0.05 minutes, it is
advisable to recount it for a 64 count.

Types of Samples Counted:

A. Uranium air dust samples — 4 to 5 hours should elapse from the

time of sampling to the time of counting. This is to allow for the
decay of radon gas.

B. Thorium alpha samples - at least 24 hours should elapse between

time of sampling and time of counting. This allows for the decay of

thoron and other daughter products.
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ALPHA COUNTING

ANALYSIS: Alpha Air Dust

Calculations

A’

To determine counts per minute, divide the total count by the count time
in minutes, then subtract the background of the counter. When referring
to ¢/m, it is assumed that the background has been subtracted.

This formula is count - bkgd. = ¢/m

time
Count = total count Time = time in minutes.
Example: Sample 7B counted 32 counts in 7. 38 minutes.
The counter background was .12 c/m.
32 + 7.38 24,35
4.35 - .12 = 4.23 ¢/m
To determine d/m, this formula is used:

d/m = ¢/m
geom.,

Example: Sample 7B c¢/m = 4.23 Geom. is 48%
4.23 - g.81
.48

To determine d/m/M3. Air dust samples are usually reported in this

way. This formula is used:

d/m/M = d/m %,7 is the absorption factor °
(.7)* (Q)** for the filter paper in air

dust samples.
*¥%Q is the amount of air
sampled in cubic meters,
Example: Sample 7B: d/m = 8.81
Q is .6 Absorption factor is .7
d/m/M - 8.81 = 20.98

.17x .6
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ALPHA COUNTING

ANALYSIS: Counting Planchets

1.

Before a planchet is used, it is counted for five minutes to determine the
background of the planchet.

Planchets are always counted in the proportional counter. The planchet
is placed in the middle of the pedestal. The sample is coﬁnted for 15 min,
unless the count is very fast. Then the counter may be shut off at any
time. (it is better to turn off the proportional counter on an even minute

rather than a fraction of a minute, since calculating is easier with even

_minutes).

Planchets should be counted as soon as possible after they are dried,

except for Radium at equilibrium, i.e. 40 days.

(40)
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ALPHA COUNTING

ANALYSIS: Plant Effluent

Procedure
1, Sample
A. Plate 5 ml. of the sample directly.
B. Calculate d/m/ml in the usual way. (See Calculations)

Liquid Phase

A,

B.

E.

Place a 10 ml. aliquot of the sample in a centrifuge tube.
Centrifuge for 15 minutes. .
Carefully plate the liquid on a stainless steel planchet 2! in diameter.
Allow it to dry thoroughly and count in the proportional counter for

30 minutes.

Calculate d/m/ml in the usual manner. (See Calculations)

Solid Phase

A.

C.

D.

The solid which remains in the bottom of the centrifuge tube is
plated on a stainless steel planchet 2" in diameter.

The centrifuge tube is rinsed with water and the rinsing is plated on
the planchet.

Allow the planchet to dry thoroughly and count it for 30 minutes in
the proportional counter.

Caiculate d/m /ml in the usual manner. (See Calculations)
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ALPHA COUNTING

ANALYSIS: Alpha Activity in Murky Water

Procedure

(Clear water samples are plated directly onto stainless steel planchets. A 5 ml.

aliquot is generally used.)

Method for Murky Water Samples

1,

2‘

10.

11.

Place an aliquot of the sample (20-100 ml.) in a beaker.
Add an approximately equal amount (20-100 ml.) of Nitric Acid (HNO3)

to the aliquot.

Place the beaker on a medium heat hot plate and evaporate until about

5-10 ml. of aliquot remains.

Remove from the hot plate and allow the beaker to cool.

Add about 25 ml. of Nitric Acid (HNO3) to the aliquot.

Return to the hot plate, and allow the aliquot to evaporate until about

5-10 ml. remain.

Repeat steps 4-6 until the aliquot is clear.

Plate a small amount of the aliquot on a low backgrouﬁd stainless steel
planchet by means of a dropper. Dry on a low heat hot plafe. Add another
small amount of aliquot and a.llowAit to dry. Continue in this manner until
all of the aliquot is plated.

Rinse the beaker with a small amount of water (6-25 drops) and plate the
rinsing on the planchet.

Allow the planchet to dry thoroughly.

Count in a low background proportional counter for 15 minutes.
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ALPHA COUNTING

Calculations

1. To determine counts per minute, divide the total count by the count time
in minutes and subtract the background of the planchet.

c/m =total count - bkgd.
: count time

Example: 20 ml. of a sample was plated on a planchet. The background
of the planchet was one count iﬁ five minutes or .20 counts per
minute. The aliquot counted 7 counts in 15 minutes.

c¢/min = 7--.20 = 0.27

15
2. To determine disintegrations per minute, divide the counts per minute
by the geometry.

d/m = c¢/m
geom,

iied -?,‘,‘

Example: The c/m of a sample was 0.27. The geometry of the.counter

was 50%.
d/m = 0.27 - 0. 54
. 50
3. To determine d/m/ml the d/m is divided by the sample aliquot.

d/m/ml - d/m
aliquot

Example: 20 ml. of a sample had a d/m of 0.54

d/m/ml = 0.54 = 0.027
20
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BETA COUNTING

TABLE OF CONTENTS:
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BETA COUNTING

ANALYSIS: Counting Procedure

1. Background

A. The background of the beta counter is taken daily. It is always taken

on the same shelf of the counting chamber on which the samples are

counted.

1.

The inside of the chamber and the counting shelf are thoroughly

cleaned with ethyl alcohol (CHgOH).

2. The shelf is placed in the second slot (or on whichever shelf the
samples are to be counted,)

3. A thin aluminum absorber .001" thick is placed on the first shelf
(or the shelf above the one on which the samples are to be counted).
(This is done to remove the low energy RaD beta rays and the RaF
alpha rays).

4, The empy shelf is then counted for fifteen minutes.

5. The total count is then divided by the count time to determine
bacicground in ¢/min.

"c/m bkgd = C = ¢/m bkgd.
T
Example: The total count of a fifteen minute background was 125.
c/m bkgd = 125 + ¥5 = 7.3 c/m bkgd.
J Geometry

A'

The geometry is taken twice a week on the same shelf of the

counting chamber on which the samples are to be counted. If

another shelf is to be used, the geometry is taken on that shelf,

before the sample is counted.
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3.

4.

; 5.
g

The Radium D and E source is placed on the counting shelf in the

second slot of the counting chamber.

A thin aluminum absorber (.001" thick) is placed on the first shelf

or the shelf above the one on which the samples are to be counted.

The source is counted for three, three minute counts.

The three counts are then added and the result is divided by nine

and the background of the counter subtracted to determine the

average c/m.

Example: Radium D and E source counted 5300, 5282, and 5199
in three, three minute counts. The 'background of the
counter was 7.3 c/m.

Average c/m = 5300 f 5282 / 5199 - 15781 /-
9= 1753.4 - 7.3 = 1746.1 c/m.

The d/s of the source at the time of counting is determined by

use of the graph prepared for each source. This number is

multiplied by 60 to determine d/m of the source. The average

¢/m of the source is divided by the known d/m of the source and

the result is the geometry of the counter.

Example: The source had a known d/s of 488 at the time of
counting. 488 x 60 - 29280 d/m. The average c/m

~ of the standard was 1746.1. Geo. - 1746.1 £ 29280 -

6.0% geometry.
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BETA COUNTING

ANALYSIS: Piateaus

Procedure

1. Place the Radium D/ E standard on the second shelf of the counting chamt;er
.of the beta counter.

2. Find the lowest operating voltage of the c;éunter.

3. Three, three minute counts are taken at this volfa.ge.

4. Record th'e total count and thé voltage.

5. Make three counts every twenty-five volts until the count becomes too fast.
. (That is, until the count is so fast that not all of the counts are registered.)

6. Ascertain the average counts per minute by adding the three counts and
dividing by.nine. Nine is used because there were three counts and each

count was for three minutes.

g

Example: At 700 volts the counts were 5200, 5169, and 531.0.
5200 / 5269 / 5310 = 15,679
Average c/m = 15,679 = 9 = 1742 ¢/m (average)
7. The average c/m's are then plotted on graph paper (20 x 20 sqgs. /in)
against the voltage.“ By using French curves, a curve is drawn.
8. The operating voltage is chosen fron:x the platéau or straight line on the
graph. The operating voltage is 1/3 to 2/3 of the way across the plateau.
9. Plateaus should be run once every three months. If major repairs are
'made on the counter, or if the geometry is too low, spot checks should
be made on the plateau. If the spot checks show much variance from

the plateau, an entire new plateau should be run.
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BETA COUNTING®

ANALYSIS: Beta Activity in Gumpaper

Procedure

1. The entire gumpaper sample is placed in a clean 150 ml. porcelain
crucible (Reference: Cleaning porcelain crucibles)

2. The crucible is placed in the muffle furnace (800-900 °F) until the gumpaper
is completely ashed (approximately 20-30 minutes).

3. The crucible is removed from the furnace and allowed to cool.

4. The sides of the crucible are scraped with a spatula to remove the ash.
The ash is then transferred to a plastic planchet, 1-1/4 in, diameter.

5. ' The crucible is rinsed with a small amount of distilled water (10-30 m.).

Two to five drops of Nitric Acid (HNO3) is added.

6. The crucible is returned to the muffle furnace until the rinsing has
evaporated.

7. The crucible is removed from the furnace and allowed to cool.

8. The residue of the rinsing is added to the sample in the planchet.

(Repeat steps 5-8 until the crucible is clean)
9. Record the time and date on which the sample was counted and report
it along with the results.

10. Report as d/m sample.
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BETA COUNTING

ANALYSIS: Beta Activity in Gumpaper

Calculations

1, To determine counts per minute (c/m): divide the total count by the count
time and subtract the background of the counter.
Example: Gumpaper 330-1 counted 1029 counts in 15 minutes.
The background of the counter was 8/1 ¢/m.
c/m = 1029 * 15 - 68.6 - 8.1 = 60.5 c/m
2, To determine disintegrations per minute per sample (d/m/sample),
_divide the ¢/m by the geometry of the counter.
Example: Gumpaper #330-1 had a ¢/m of 60.5. The geometry of the

counter was 7. 1%,

d/m/sample - 60.5 { .071 - 852 d/m/sample.
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Py BETA COUNTING.:

ANALYSIS: Beta Activity in Liquids

Procedure

1,

The background of a stainless steel planchet 2" diameter cupped planchet)
is determined by counting it for five minutes in the counting chamber of
the beta counter on the same shelf as the sample is to be counted.

The planchet is placed on a transite board on a medium heat hot plate.

 The sample is plated, a milliliter at a time on the planchet. An aliquot

of 1-5 ml. is usually used,

When the sample is completely dried, count it for 30 minutes on the

" second shelf of the counting chamber of the beta counter.

Record the time and date on which the sample was counted and report
this along with the results.

Report the results as d/m/ml.
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BETA COUNTING

ANALYSIS: Beta Activity in Liquids

Calculations

1. To determine fhe counts per minute (<':/m): divide the total count by the
time counted and subtract the background of the planchet.
c/m = C - background = ¢/m
Examplﬁ: 3 ml. of water sample #PR 421-1 had a total count of 768
in 30 minutes. The planchet had a background of 37 counts
in 5 minutes.
Bkgd. =375 : 7.4 c/m.
c/m = 768 = 30 - 25.6 - 7.4 (bkgd.) = 18.2 ¢/m.
2.  To find disintegrations per minute (d/m): divide the ¢/m by the

o geometry of the counter.

d/m =¢/m =z d/m
geo.

Exam.ple:> 3 ml. of water sample #PR 421-1 had a ¢/m of 18.2
The geometry of the counter was 6. 3%. .
d/m - 18.2 = ,063 = 289 d/m.
3. To determine disintegrations per minute per milliliter (d/m/ml):
divide the d/m by the aliquot of sample used.
d/m/ml = d/m = d/m/ml
aliquot

Example: 3 ml, of water sample #PR 421-1 had 2 d/m of 289,

d/m/mt - 289 =3 :96.3d/m/ml.

(51)
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BETA COUNTING

ANALYSIS: Beta Pleated Filters

Procedure

The filter is cut in half and one half is used as an aliquot. (Reference:
Cleaning porcelain crucibles).

The aliquot is placed in a 150 ml. clean porcelain crucible.

The crucible is placed in a muffle furnace (approximately IOOQOF)
until the pleated filter is ashed. (Approximately 1-1/2 hours)

The crucible is removed from the furnace and allowed to cool.

"By means of a stirring rod crumble the ash to a fine powder. If a fine

enough powder is not obtained, a mortar and pestle may be used to
break up the ash. The ash is then placed in a plastic planchet 1-1/4 in.
diameter.

The sample is then counted on the second shelf of the beta counting
chamber for fifteen minutes. (See beta counting procedure).

Record the time and date on which the sample was counted and report
it along with the result.

Report the results as beta d/m/sample.

(52)
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BETA COUNTING

ANALYSIS: Beta Pleated Filters

Calculations

1.

To determine counts per minute (c/m): divide the total count by the count

time and subtract the background of the counter.

Example: 1/2 of pleated filter #412-1 had a total count of 562 counts in
15 minutes. The background of the counter was 8.5 c/m.
c/m = 562 + 15 = 37.5 - 8.5 ¢/m (bkgd.)} = 29.0 ¢/m

To calculate disintegrations per minute (d/m): divide the c/m by the

geometry of the counter.

d/m=zc¢/m =d/m
geo.

Example: 1/2 of pleated filter #412-1 had a ¢/m of 29.0.

The geometry of the counter was 6.4%.

d/m = 29.0 * ,064 = 453.1 d/m
To determine beta disintegrations per minute per sample (d/m/sample):
multiply the d/m by 2 since 1/2 of the entire sample was used.
d/m/sample = d/m x 2 = d/m/sample.
Example: 1/2 of pleated filter #412-1 had a d/m of 453. 1.

d/m/sample - 453.1 x 2 - 706.2 d/m/sample.

(53)
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BETA COUNTING

ANALYSIS: Beta Activity in Solids

Procedure

1.

On the analytical balance, weigh a plastic planchet 1-1/4 in. diameter.
Record the weight,
Carefully place an aliquot of the sample (enough to cover the bottom of

the planchet) into the planchet.

'Reweigh the planchet and the sample and record the second weight.

Count the sample in the beta counter on the second shelf of the counting
chamber for fifteen minutes.

Record the time and the date on which tl;xe sample was counted a;ld report
this along with the results.

Report the results in d/m/gram.

(54)
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BETA COUNTING

ANALYSIS: Beta Activity in Solids

Calculations

1'

;
R

To determine counts per minute {c/m): divide the total count by the count
time and subtract the background of the counter.
Example: An aliquot of mud sample #712 counted 27198 counts in 15
minutes. The background of the counter was 8.1 c/m.
c/m = 27198 + 15 - 1813.2 - 8.1 = 1805.1 ¢/m

To determine disintegrations per minute{d/m): divide the c/m by the

" geometry of the counter.’

d/m = c/m = d/m
geo. )

Example: An aliquot of mud sample #712 had a ¢/m of 1805. L.’

The geometry of the counter was 6.2%.

d/m - 1805.1 & .062 - 29115 d/m. “
To determine disintegrations per minute per gram (d/m/gram):
Subtract the first weight of the plastic planchet from the second weight
(planchet / sample) to find the weight of the sample. Divide 1 by the
weight of the sample (this is the factor for converting to grams). Multiply
the d/m by the factor to obtain d/m/gram.
d/m/gram = d/m x factor = d/m/gram.
Example: The first weight of a plastic planchet was 0. 3561 grams.

The second weight, (sample / planchet) was 0.7678 grams.

The d/m of the sample was 29115,
0.7678g. - 0.3561g. = 0.4117g. (weight of sample)
1 +0.4117g. = 2.43 (factor)

d/m/gram - 29115 x 2.43 - 70749 d/m/gram.

(55)
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Siate of New Hernzy
DEPARTMENT OF ENYIRONMENTAL PROTECTION

DIVISION OF ENVIROMMEMTAL QUALITY
BUREAU OF RADIATION PROTECTION
380 SCOTCH ROAD. TRENTON. N. J. 03828

February 11, 1981

pr. William E. Mott

U. S. Department of Engery
Mail Stop E-201
Washington, D. C. 20545

g Recently, the attached information was provided to me
?w Mr. Armin Wille of W. R. Grace. Could you check your
?@cords and determine whether or not this site was or

%mould be evaluated by the DOE under FUSRAP?

Sincerely, -

(

Jeanette Eng, £§/ctor

Radlatlon DecontamlnatLOn Assessment
Bureau of Radiation Protection

g7 :cab
E closure: Document

1
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475 Valley Road
- Wayne, New Jersey 07470
(201} 694-1800
Police Department
(201) 694-0600

July 23, 1982
F 1 . . . . ¢ ' " ‘:? . .
 United States Attorney

. Newark, - _
New Jersey

Dear Sir: ) . o )
Enclosed is a certified cépy of Resolution No. 205 of.

.. 1982 adopted by the Municipal Council- of the Township .

of Wayne at a regular meefing'héld on Juiy 21, 1982. . S

Very truly yours,

JRO/dIm o B S o
enc. . : : ) o

cc: Passaic County Prosecutor .

: Attorney General of New Jersey :
United States Attorney in Newark, New Jersey
Congressman Robert A, Roe S

o Senator William Bradley

; : _ . Senator Nicholas Brady

: ' Senator Joseph Bubba .

Assemblyman Newton Miller

Assemblyman S, M. Terry LaCorte

ey s -,
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@ TOMNSHIP OF WAYNE @E%
#7 COUNTY OF PASSAIC
STATE OF NEW JERSEY
- ez
RESOLUTION HO. 205

A motion was made by Robert Pacca seconded by Frederick Bauer that the
following resolution be adopted: . o o .

REQUEST FOR-FURTHER INVESTIGATION - ELECTRONUCLEONICS - W.R. GRACE

WHEREAS, it-has been acknowledged that the sb called W. R..Grace site on

Black Oak Ridge Road contains thorium biried thereon, which burial took place over
a number of years; and . : ' ‘ ‘

WHEREAS, it is known that W. R.lGraEe did own and may presently lease
said premises to a company known as E]ectroneuc]eonics; and : .

‘ WHEREAS, over one month ago, several residents and Councilmen requested
that the Administration provide the Council and residents with copies of all certi-
ficates of occupancy for said premises; and ' : -

WHEREAS, the Certificate of Occupancy for Electroneucleonics has never
been furnished; and . . ’ . ) '

HEREAS, the harbofing of a large amount of thorium (said to be 19,000

W
pounds) at said site probably constitutes a public nuisance (irregardiess of whether
. or not-said thurium was buried legally); and o S

' HHEREAS, tﬁé To&nShip Council has been adviéed that Electroneucleonics.

may presently be using radioactive materials at said site, one of the sources for
said inforniation being & Dunn and Bradstreet Report; and - ‘

WHEREAS, said fhorium<i§ also locatéd in severé] other off-site areas in
Wayne Township; and - DR S :

WHEREAS . the people. of Wayne-Township, and particularly those residents
Tiving in areas adjacgnt to said site are concerned for their health;

MNOW, THEREFORE BE IT RESOLVED.BY THE MUNICIPAL COUNCIL OF WAYNE TOWNSHIP,
As Follows: . o . .

- 1. The Passaic County Prosecutor, the Attorney General of New Jersey and
the United States Attorney in NeWark,'Ngw Jdersey are hereby requested to conduct
immediate investigations into the present use being made of the premises occupied by
Electroneucleonics with a particular view to determining.whether or not the past and
present use of said premises was and/or is violative of State and Federal Laws, and
with particular reference to whether the present use of said Premises constitutes a
public nuisance such as may be stopped and enjoined, o '

. 2. Copies of the resolution shall be mailed ‘to the Passaic County Prose-
cutor, the Attorney General of New Jersey and the United States Attorney in Newark,
New Jersey and to Congressman Roe, Senators Brady and Bradley, and Senator Bubba,
Assemb]ymen Miller and LaCorte. : T ' '

BE IT FURTHER RESOLVED that the. Wayne Township Attorney and the Business
Administrator are requested to invéstigate the present and past uses made of the
‘premises in question by W. R. Grace and Electroneucleonics and to ascertain whether

or not W. R. Grace and Electroneuclieonics at any time violated any of the following:

1. "‘Certificates of Occupancy granted to W. R. Grace:

2, Certificates of Occupancy granted to Electroneucleonics;

The variance qranted to . R, Grace: including as to whether Clectro- -
neicleonics has in any way violaied the permission granted to W. R. Grace
by said variance. ’ : -

w

ROLL CALL:

AYES: Joyce Amabile, Frederick Bauer. William Hanse, Joseph Loffiedo. Fohert
- . Pacca, Bert Tucker, David Wake. Gary Wehb, Jnseph Dilonatn

NAYS: None
ABSENT:  None
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THIS 1S°TO CERTIFY THAT THE FOREGOING IS A TRUE AND EXACT COPY OF A RESOLUTION

ADOPTED BY THE MUMICIPAL COUNCIL OF THE TOWNSHIP OF WAYHE AT A REGULAR MEETING
HELD ON JULY 21, 1982. o . ' ' ' "

!
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JOHN ®. O BRIEN
CLERK
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Docket No. 40-00086
License No. STA-422

The Honorable Robert A. Roe
United States House of Representatives
yashington, D. €. 20515

_Dear Congressman Roe:

I am pleased to address the three issues identified in your letter of .
April 23, 1982. These issues concerned the W. R. Grace and Company property
and surrounding area in Wayne, New Jersey, where NRC surveys have indicated
that radiation levels and surface soil radioactive contamination exceed normal
background. ‘ "

The first issue that you raised concerned the potential long-term effect of
exposure to the contaminated soil if removal is not necessary, particularly to
children who play in the soil and may ingest small quantities of it. The NRC
js currently gathering and evaluating the information necessary to make a
recommendation regarding whether the contaminated soil should be removed. A
recommendation that removal of the contaminated soil is not necessary would be
based on a conclusion that exposures from all routes and to all individuals
will be acceptably Tow. The information being collected includes data from
detailed radiation surveys and analyses of soil samples collected in the area
by our contractor, Oak Ridge Associated Universities. The data for the area
_of the Sheffield Brook is expected to be available in September of this year
and the data for the W. R. Grace and Company property should be available
about two months later. However, preliminary surveys by NRC inspectors
jndi~ate that: 1) it is very unlikely that any individual will exceed the
recommended dose 1imits for individual members of the general public, 2) no
radiation levels above normal background exist in any residence, and 3) areas
where radiation levels are above normal background are near the rear
boundaries of the properties. We will not have sufficient information to ™ '
fully determine the degree of hazard associated with ingesting small
quantities of the contaminated soil until our contractor has completed the
analysis of the samples collected during the field work. However, analysis of
several samples of water from the Brook has not revealed radioactive
contamination in the water. This indicates that the contamination is.probably
insoluble and would not long remain in the body if it were ingested. In
addition, the actual concentration of radioactive material in surfice soil is
quite low. Therefore, we conclude that any hazard associated with exposure to
the contaminated soil during the time required to complete our investigation
is insignificant. : . )
The second issue concerns whether the contamination affects nearby water .
supplies, particularly at the.vegetable -farm in the area. As noted above,
preliminary indications Yare that the material is insoluble. Therefore, we do t)
not expect that the material will affect water supplies. A sample of well \Cbx

| TEM # 9
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e Honorable Robert A. Roe -2-
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water from one of the residences near the Sheffield Brook has been analyze
“and was below the standards set by the U. S. Environmental Protection Agency

for radioactive materials in drinking water. Additional water samples taken

at the vegetable farm and from other nearby wells are being analyzed by O0ak

Ridge Associated Universities. We will inform you of the results of these

additional analyses when they become available.” In addition, ground level

surveys made on the farm by NRC inspectors have not identified any areas of
" contaminated soil within the limits of the portable instrument used.

The third issue concerns who will bear the expense for removal of the
contaminated soil, if its removal is determined to be necessary. Until the
detailed surveys mentioned above are complete, it is not possible to provide a
complete answer to this question. W. R. Grace and Company still owns the
property on which the radioactive material was processed. The U. S. Department
of Energy may have authority for remedial action, as the result of work
performed under a contract between Rare Earths, Inc., predecessor to W. R.

Grace and Company, and the former U. S. Atomic Energy Commission.

We realize that these issues are of stgnificant concern to you and your
constituents, and are working to resolve them. We are pleased to be of service
to you and your constituents in this matter and will keep you informed of our

progress.

Sincerely,

{Signed) Wiltiam J. Dircks

William J. Dircks

Executive Director For Operations
Distribution:
EDO 11852

SECY 82-0474
Docket No. 40-00086
PDR -

Stello

DeYoung

Minogue

Davis

Cunningham

Underwood

Haynes, RI

Martin, RI ‘ .

. Kinneman, R&C EDO d/24€" OCA

. Joyner, RI : , WJDircKs

. Campbell, RI 5//7082 5/ /82
Region I Docket File ‘

TLLHRrPORPS

RI:DETP RI:DETP ~ RI:DETP RI:DETP RI:DRA RI:RA

Campbell Kinneman Joyner Martin Allan Haynes
5/19/82 .
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© A T UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25, D.C.

cer w4981 Distribution:
e C. W. Tully, BM, w/encl. (2)w/cy 1ltrs dtd
" g&:;}ﬁn.ﬂ» anm >_g;mg§.ulo:7 elng, & cncg."l.:r(letd 7/3-6& 2/61
Docket No. 40-86 e s » & oy 1trs atd 7/3 & §/2/61
NOV 2 2 1eg;

Ke ko Grace & Company
T.avizson Chemical tivision
P. 0. Box 4B8

Pompton Plains, New Jersey

Ettention: Mr. Kichard Mandle
Flent Manager

Gentlements
nclosed is Source Haterial License No. STA=L2Z,.

In the smendmenis to your epplication for license renewal
dated February 11, 1960, you indicate thot respiratory equip-
ment will be used by personpel 4in mill areas where dust is
generated, Flease note that Section 20.103(c)(1i), 10 CFR 20,
does not authorize the use of protective equipment in deter-
- mining whether &n $rdividusl 1s exposed to an sirborre. i ¥
concentration in excess of ippendix B, Table 1, 10 CFR 20,
without specisl approval. 1f you tesire to take advantage of
respirators in determining the exposure of incividusls to
airborne radiomctivity, a specific request should be wmade .
supported by the informution specified in Section 20,102{c)(3),
the use of respiratorg need not Lave special epprovel 1f their
use ie intended for emergency situstions of if they sre used
ir sreas in which the concentration of airbornes radicactivity
ie within the limite specified in 10 CFR 20.

Very truly yours,

Lonpald A, Russbaumer, Chief
Tource ard %pecial Fuclesr Heterials Srench
idvision of Licensing and Regulation

iw-vnq P,\,‘__‘“ OX
Enclosurer - Fod oo L @\

STa=h28
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UNITED STATES
ATOMIC ENERGY COMMISSION

SGURCE MATERIAL LICENSE

Pursuant to the Atomic Energy Act of 1954, and Title 10, Code of Federal Regulations, Chapter 1,
Part 40, “Licensing of Source Material,” and in reliance on statements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licensee to receive, possess and import
the source material designated below; to use such material for the purpose(s) and at the place(s)
designated below; and to deliver or transfer such material to persons authorized to receive it in
dl  accordance with the regulations in said Part, This license shall be deemed to contain the conditions
4l specified in Section 183 of the Atomic Energy Act of 1954 and is subject to all applicable rules,
regulations, and orders of the Atomic Energy Commission, now or hereafter in effect, including Title 10,
Code of Federal Regulations, Chapter 1, Part 20, “Standards for Protection Against Radiation,”” and
to any conditions specified below.

s T S

Licensee - 3. License No.
STf-u22

”

1. Name +4. R. Crace Z Company

iavison Chemical Division 4. Expiration Date
. Pompton Plains, New Jersey
2. -Address i3 e October 31, 1964

5. Docket No.

40-06
6. Source Material 7. Maximum quantity of source material which
licensee may possess at any one time under
. this license
Thoriun
Unlimited
CONDITIONS

8. Authorized use (Unless otherwise specified, the authorized place of use is the licensee’s address
stated in Item 2 above.)

. 2. Thorium ore processing in accordaunce with the procecures described in
the licensee's application dated*February 11, 1960, and the amendments
thereto dated April 11,«June 20, *July 29, 1960, July 3 and“6, and
August 2, 1961, all hercinafter referred to as the application, except
to the extent that the application refers to suverseded provisions of
the Commission's Hegulation, “Standarcs for Frotection Against Radiation™

10 cr 2.

b. Pursuant to Section 20,106(a) and 20.302 of 10 CFR Part 20, approvel is
hereby granted for incineration of scurce material in zccordance with
the procedures cescribed in the licensee's letter dated July 3, 1961.-

: : For the U. S. ATOMIC ENERGY COMMISSION
Nov'2 2 14§ | -

Date of issuance .

% U.S. GOVERNMENT PRINTING OFFICE:19%61—O-581691 Donald . Nussbaumer

[ R - . . [
s At Eal - TS . .
RN ol
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FORM NY.88
REVY, B.1.59

UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

HEALTH AND SAFETY LABORATORY
376 HUDSON STREET
NEW YORK 14, N. Y.

PLANT

LR Gra.c-Q_

MAILING ADDRESS

feeti Sk,
29[ Tt g%

SAMPLE REQ. D 14 8 3

DATE SENT .
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FORM NY.99
REV. 8-1.58

UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE -

HEALTH AND SAFETY LABORATORY

PLANT

w, R Grace.

MAILING ADDRESS

fndd Y

Gt S‘«.JUW U [TE-230 S¥ks,

876 HUDSON STREET
NEW YORK 14, N. Y.
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DATE RECEIVED ___Z__u»?___é'?‘

DATE REPORTED _H/_/jal—é’il

TYPE OF SAMPLE

METHOD OF DETE%?Z %

ROUTE RESULTS TO ANALYZE FOR SAMPLING RESULTS
vl fLenc e Th (e RATE | TIME
SAMPLE HOUR \ pr /
NO. DATE |~Z5RRT 1 STOF SAMPLE DESCRIPTION /m
0

i | My 2.7
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UNITED STATES
ATOMIC ENERGY COMMISSION

SOUBCE MATERIAL LICENSE

Pursuant to the Atomic Energy Act of 1954, and Title 10, Code of Federal Regulations, Chapter 1,
Part 40, “Licensing of Source Material,”” and in reliance on statements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licensee to receive, possess and import
the source material designated below; to use such material for the purpose(s) and at the place(s)
designated below; and to deliver or transfer such material to persons authorized to receive it in
accordance with the regulations in said Part. This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954 and is subject to all applicable rules,
requlations, and orders of the Atomic Energy Commission, now or hereafter in effect, including Title 10,
Code of Federal Regulations, Chapter 1, Part 20, “'Standards for Protection Against Radiation,” and
to any conditions specified below.

9L IWLARL AWM

Licensee 3. License No.

1 ' Ta-L22
i. Name . R. CGrace & Company STa

Tavison Chemical Division 4. Expiration Date
rompton Plaing, New Jersey
2. .Address Iomp ’ October 31, 1

8. Docket No.
L40-86

6. Source Material 7. Maximum quantity of source material which
licensee may possess at any one time under
this license
Unlimited

Thorium

CONDITIONS

8. Authorized use (Unless otherwise specified, the authorized place of use is the licensee’s address
stated in Item 2 above.)

a. Thorium ore processing in accordance with the procedures described in
. the licensee's application dated February 11, 1960, and the amendments
thereto dated April 11, June 20, July 29, 1960, July 3 and 6, and
dugust 2, 1961, all hereinafter referred to as the application, except
to the extent that the application refers to suverseded provisions of
{he Comgission's Regulation, "Standarcs for Protection Against Radiation"|2
0 CFRr 20.

Pursuant to Section 20.106(a) and 20,302 of 10 CFR Part 20, approval is

hereby granted for incineration of source material in accordance with
the procedures described in the licensee's letter dated July 3, 1961.-

. \ X '
{ VoS
For the U. S. ATOMIC ENERGY COMMISSIW ;

% LS. GOVERNMENT PRINTING OFFICE:1961—0-581691 Donala A, Kussbaumer

NOV 2 2 13§

Date of issuance
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UNITED STATES
ATOMIC ENERGY COMMISSION

DIVISION OF COMPLIANCE
REGION |
376 HUDSON STREET

NEW YoRK 14, NEW YORK TELEPHONE: YUKON 9-1000
Exto 283

IN REPLY REFER TO:

COsItEE

June 24, 1964

W. R. Grace & Company
Davison Chemical Company
P.O. Box 488

Pompton Plains, New Jersey license No. STA-422

Attention: Mr. Richard Mandle, Manager

Gentlemen:

The Division of Compliance, Region I, is charged with the
responsibility of assuring compliance by the holders of licenses
with the Atomic Energy Act of 1954, the applicable rules and
regulations of the Atomic Energy Commission, and the terms and
conditions of the licenses themselves.

Our representative, Mr. Eugene Epstein plans to wvisit you at
-about 10t30 a.m. on Wednesday, July 1, 1964 , for the purpose of
making an inspection of your facilities.

This inspection will be directed primarily to the status of your
compliance with 10 CFR 30, "Licensing of Byproduct Material,"
and/or 10 CFR 40, "Control of Source Material,® and 10 CFR 20,
"Standards for Protection Against Radiation.”

We request that you have ‘available at the time of inspection. the
various records called for by the foregoing regulations, partic-
ularly those contained in 10 CFR 20.401(a) and (b).

Very truly yours, \

Robert W. Kirkman, Director
Region I, Division of Compliance k

o
TEM # 6
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" " UNITED STATES ATOMIC ENERGY COMMISSION
DIVISION OF COMPLIANCE

2. REGIONAL. OFFICE

1. LICENSEE ’
:; R, GRACY AWD cg:rnz! Us 3. Atomiec Rnorgy Commiasion
P.vzsc;.ih:ggcal visicn Ee I, Division of Cempliance
. ;“ x , 376 Budson Street
pte lains, New Jersey New York, New York 10014

4. DATE(S) OF INSPECTION

3. Ligemg ER ‘
ek2pe July 1, 1964 (Reinspection) -

5. The following activities under your license (identified in Item No. 3 above) appear to be in noncompliance with AEC regulations
or license requirements, as indicated.

{a) Surveys to determine sonceniratie
s of rexovable asurfae
contazinztion existing in restricted snd unrostrictcdaa:caa
of the licenses’s fagility were not Eade, ecatrary %o the
statenents mode en page 19 of the licenses's Health Phyaies
Fazuwal, dated 1/1/60, ineluded as part of License Conditiom 8(a)e

{v) .Quantitiea of matwral thorium ia

sxsess of LOCC times the
guantity 1isted 4a Appendix C, 10 Ciz 20 were buried at one
esation, eontrary o the provisions of 10 CFE ZC,304(a)
"Dispesal by burial in soil®, '

pum———
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b
Temg 41 %

Yone Eugene Spstein ?/17/64

Supplementary page attached.
AEC Compliance Inspector Date

COPIES: D CO REGION D CO HEADQUARTERS D L&R HEADQUARTERS.
U.S. GOVERNMENT PRINTING OFFICE : |963—O~665311

ORIGINAL: LICENSEE.



W. R. GRACE & CO.

@ ‘ DAVISON CHEMICAL DIVISION

BALTIMORE 3, MD.

CHEMICALS D1VISION REPLY T0:

RARE EARTHS : -IulY 24’ 1964 f.0. BOX 188
POMPTON PLAINS,
MNEW JERSEY

TEMPLE 5-3060

United States Agomic Energy Commission
Region I, Division of Compliance

376 Hudson Street

New York, New York

Attention: Mr. Robert W, Kirkman, Director

Gentlemen:

In reference to your letter CO:I:EE, dated July 17, 1964, we wish to advise you of
our position with respect to the items listed on Form AEC-592 for our License Num-
ber STA-422,

With respect to item (a), the objective expressed in pages 18 and 19 of our Health
Physics Manual dated 1/1/60, has been carried out by the Health Physics Depart=-
ment of this plant, We have monitored equipment leaving the plant site to insure
that surface contamination has been removed; We will, however, carry out periodic
surveys to determine the concentration of removable surface contamination existing
within the restricted and unrestricted areas of the plant siteq The object of these
surveys will be to monitor the cross-contamination within the plant; The results
will be recorded in units of activity, i¢es microcuries of thorium removable per
square foot of surface area, which appears to be compatible with standards of
measurement set out in 10 CFR 20,

With respect to item (b), the current method of thorium sludge burial was suggested
and later observed and approved by your representative, Mr; Paul Klevin, during an
inspection on June 29, 1961, We agree however that the intent of the regulation is to
minimize excessive local concentrations of source material and that this intent would
be more satisfactorily accomplished by excavating individual monthly burial pits,
rather than the single trench and multiple back=-fill system we are now using. There=
fore, we will excavate individual pits for the accumulation of less than 50,000 micro=~
curies of natural thorium so that the pit is well separated from any adjacent burial

as set forth in 10 CFR 20,

ey iy s, \&x\“

Richard M, Mandle
Plant Manager

RMM:MCB ‘TEM# i\%‘/g

o (! 101 N. CHARLES ST., BALTIMORE 3, MD. + AREA CODE 301: PHONE 727 -3900
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DRAFY

EPSTEIN:re
7/14/64
PART 40 INSPECTIOX INSPECTOR: Eugene Epstein
W. R. GEACE & COMPANY License Bo. STA<422

Davison Chemical Division
P. 0. Box "88
Pompton Plains, New Jersey -

Date of Inspesotions July 1, 1964 (Ammounced Reinapestion)
Persons Accompanying Inspectopt

Few Jersey authorities vers notified, but no representative
appeared,

Persons Contacted:

Mr. Richard Mandle, Plant Manager

Mr, Dona¥d C. Hubbard, Manager, Division of Industrial
Relations, W. R. Grace, Irwin, Tennessee

Mr., Peater Garino, Plant Chemist and RSO

REFERRIRG T0 PROCESSING
ARE TO BE CONSIDERED COMPANY CONFIDENTIAL.

1.

2.

PORT DET

mr—

———— -

Background Information

An initial inspeotion of the Hoensee's facility was performed
Hovember 25, 19569. Items of noncompliance were noted and

it was falt that a hazard existed and a followeup inspection
was varranted. A follow-up inspection was conducted on June
29, 1961 ind no items of nonoompliande were noted,

apT——

rganization and stration

Tt Davison Chemica) Gupen "y @ S
The Rare Earths Division of Wo—Rvr-Crace—and-Jenpany is engaged
totally in the manufactuking of polishing compounds for the
optical trade. Optiocal polishing oompounds are mportedly
obtained from the refining of lon:zit, sands, Mr., R, Mandle,
Plant Manager, stated they intend to be completely out of the
monszite gand refining procesa within the next six months.
He stated that new polishing ecompounda have beendeveloped

. —
which do not oontgin Bource material. He stated currently
.: i _
S

o

iy

’ ITEM # _2/1

wdivi8rory f 4R Guace andf
rla/‘aa fl

g




"

3

“‘-

Se

use of monazite sand is 33% of all processing and will

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

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

methoda of.rudiation detection, counting and surveys st the . -

Grace COléfi;;: at Irvin Tennessee. Gurino reports direoctly

to MandlegPlant Manager, Merdiee iciecd codchad of 13 Quploy e ®)

-1 P“-A»ov,JN weandla ord bocarwn ol YR kuctiry at Poaptw Piasas
a es and Uses of rod teox

?he scope of the license was reviewed with Garino. The

licensee is permitted %o have Thorium in unliminted quantibies

for thorium ore proceasing.

Garine was noted to maintain a monthly inventory. The
inventory as of 7/1/6# showed the possession of the following

4854 pounds Thorium (nat) in monazite sand;
3% enrichment

1005 pounds as thorium nitrate
58 pounds as thorimm oxide
Gariho stated the final prodnt cerium oxide powder dontains

from 0,1 to 0.2% natural thorium.

Com Confide Procegs Msthods

Garino described the manufacturing process as followst

A. Monasite ore is received as #60 mesh and is reduced
tc #200 mesh in a olosed oircuit ball mill.

B. The 200 mesh material is aoidulated in large outaide
tanks with concentrated suphurioc acid.

C. The mixture is heated and decomposed with phosphoric
acids and rare earth crystals are formed.

D. The orystal mixturs is thepcenttifuged,

B, Crystals are redissolved.

F. The water removed from the centrifuge in step D above
contains 99% of the thorium vhich s precipitated as

thorium phoasphate dake.

ki
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6.

Te

8.

9.

Go T?e redissolved rare earth orystals, are further refined
bi treatment with sodium fluoride. This causes any
remaining thorium to precipitate as thorium fluoride.

E. The thorium fluoride and the thoriun~;£:§;hate are
considered waste products according to Mandle. He
stated that in prior years there was amrket for the
waste materials which were sent to the American
Potash Company for further refimement. Mandie stated
thers is no longer a market for refined natural thorium
and thorium is considered as a waste prﬁduct other than
the small gquantity retained in the optieal polishing

compound.

The faoilities used consist of a separate room for ball mill
operations which Garino stated creatss the most dust, 4 storage
area, a centrifuge area, a filter press area and mumerous

wooden tank# 12 feet high and 10-12 feet in diameter.

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

of 300 feet is used for burial of thorium wasies.

The inspector noted that in order to godfrom the second floor
offices to the counting laboratory or to other offices a person
had to pass over the open heating and decomposing area by

meqns of a oatwvalk and enter the filtration area where thofium
phosphate cﬁko was being formed. The inspector also noted
workmen wearing work clothes and shoes entering the offices

as they vent to variouns manufacturing areas. NMandle ltagcd

this was a bad arrangment, but that they vere cramped for spade.

Mandle stated that operating personnel, however, do remove
their work e¢lothing and work shoes shen leaving the plant.

He stated they wear respirators for the ball mill operations

s -
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10.

11.

12,

13.

-4-

vhich préduce high concentrations of dust. He stated
personnel enter the ball mill area for only 15 minutes
daily for leading and unloading, Mandle stated that 7

- persons handle materials over two shifts daily. He stated
that from 2000-2500 1be of monazite sand is processed daily
over 30 weeks during the year,

Instrumentation and Calibration
The licensee had on hand an Anton #Model 5 GM survey meter
with a range of 0=100 mr/hr. He also had a Muclear Corporation
gas flow proportional counter and a Rndiation.IAatruneéizﬁQcado
scaler, He stated the survey meter is sent to Lionel Corporation
the successor to Anton Instrument for calibration at six

month intervals. He stated the proportional counter is cali=-

brated using an external uranium oxide standard.

Radiation Safety Precaustions and Procedures
Instructions

The licensee has written instmotions entified "Health Physics

Manual, Davison Chemical Company, Pompton Plains, New Jersey".
The manual was nded to contain provisions describing radiation
dose limits, airborne concentrations limits, air sampling,
definition and location of restricted areas, water effluent
control, personnel monitoring and waste disposal, Mandle
stated all plant personnel vere given a copy and instructed

in ite profisions as well as pertinent federal regulations.

Mandle had on hand a file containing a sopy of the license
together with copies of 10 CFR 20 and 40, He stated the

file was available to all users upon request.
4 ’
Surveys —_— "
Garino stated he makéa direot physical surveys using the
Anton GM survey meter moathly. %e wgs noted to maintain ‘
records of these surveys. The last survey record dated 6/25/65

reportedmdiation levels in restricted areas, at 3 feet

S T
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distance from surfaces of 3.5 mr/hr in the monazite storage
area and 1 nr/hr at three feet from the surface of a aludge
pile in the rear of an open field. Garino reported Raximum
rediation levels of 0.15 mr/hr to exist at thé fence line

.of the licensee's property, the boundary of the unrestricted

area, A ochain link fence, 8 feet higﬁ was noted to encircle

the entire property of the licensee.

Independent surveys vers made by the inspsctor using a
serial #3532 Precision Instrument thin end window GM survey
meter calibrated 6/5/64 and a serial #1624 Juno ionization
chamber also calibrated 6/5/64. BRadiation levels were
noted as follows:
At the surface of a atack of paper bags containing
monasite sand - 8.0 ar/hr
At a rope barrier 2 feet in froat of the stack -
1.0 mr/hr
At the surface of the bdall mill - 2 ar/hr
At the surface of the centrifuge - 10 mr/hr
At the surface of the filter press - 10 mr/hr
At the surface of a pile of thorium waste im the
rear of the licensee's facility - 20 mr/hr and
3 mr/hr at 18" distance - restricted area

At the fence line - 0.05 nr/hr

The inspedtor noted that all the floor surfaces were duaty
in both restricted nanufaetu;ing areas amd in unrestricted
offices. The radiastion levels at 1 cu distance from floor
surface in manufacturing areas vas from 1.0 = 1.5 mr/hr with
the beta~gamma shield off, and from 0.05 = 0.2 ar at 1 onm

distance in unrestricted offices,

SIS ¥ S
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16.

17.

18.

19.

Mandle atated he realized there was widespread removadle
contamination due to dust, spillage of materisls and
tramping back and forth. He stated the building has been
ugsed for thorium processing for the past 17 years. Heualso
stated the building is a converted dairy barn with the entiwe
low floor and part of the second floor completely open
without partitions and that dust from the monasite sands

and processing is strew: about by natural convestion.

Gariho stated they have not made any surveys or taken any

smear samples to dotnrgino the amount and location of ree

movable contamination sxisting in the licensee's facilit%é;'n resTacke 4% vaRESTR CTC)

4 oL
rogoies ¢ Cf mcTerRroflS

Arcw® ©C a Any Of € pRodve7ion Oginpmens  bic, Cond. 8
GCicidieg A @M apolecation dated TAYCO - The applicaren refons Ko The bctmeces

Penvat ", ,3_ 79. 0f The minmves Stihes Vher  [fhas7R Physics wirtl I TOE costamencred Oreucha

The inspector took smear samples by wiping surfaces in
restriocted and unrestrioted areas with filter paper. The
filter paper smears were counted for alpha aotivity by HASL,

KYO, who reported activityaas follows:

Unrestricted Analysical « 87 alpha dpa/100 cm?
Unrestriated Office - 65 alpha dpm/100 e’
Unrestirioted 3rd floor » 2
counting room - 58.4 alpha dpn/100 om
Unrestricted Office 2
sntranee - 81.0 alpha dpm/100 em
Restricted Ball Mill Room 2
Floor - 1225 alpha dpm/100 om

Restricted area ocutside
Ball Mill Room

527 alpah dpe/100 cu>

The above information indicates widespread low level contamination
in the restricted Ball NMill Room and surrounding areas.

recrrw Mesics

(.



r Surveys

20. Garino stated he performs air surveys by ocollecting air at

21.

22.

a rate of 100 ft’/min for five minutes using a Staplex

high volume air sample# with Whatman 41 filter paper.

Garino stated he samples air in the restricted and unrestricted
areas as tated on page 11 of the licensse’s written procedures,
The zaximum concentration reported by Garino in a restricted
area oocurs in the Ball Mill Room and vas noted as 1.7 x 10°3}
uc for insoluble Th (nat). Other restricted areas had a
maxizum reported air concentration of 3.5 x 10-3° ue/ml air
for insoluble Th (nat) occurring in the monazite storage

area. Unrestricted areas, the office, lunch room and cone

trol laboratory had maximum oonoentrations of Th (nat) of

1.7 x 10732 uc/ml air. Air sampling, according to Garinmo,

is dono- on a weekly bdasis.

The inspeotor took several air samples using a Staplex Air
Sampler and Whataan 41 filter paper. The activity colledted
on the filter mper was counted for alpha by HASL,NYO. The

resulta as reported by HASL are as followss

Bestrioted Monazite Sand Storage Area - 1.1 x 10 uc th
. ml air

Unrestricted Upstairs Office - 1.7 x10732 5o ¢
ml alr

Restricted Ball M{11 Room - 1.4 x 10712 o tn
ml air

Restriotsd Centrifuge Area " e 1.0 x 20712 o th
ml air

Waste Disposal
Iiguid Effluent

The licensec's property is boated on a hil) with the rear of
the property approximately 30 feet higher than the front of

the property bordéring on Black Oak Ridge Road. Garino stated




23,

2k,

25.

that all drainage from wvaste burial pits located at the top
of the hill drains into a concrete sump of the licensee's
property. The effluent in the lu;p is pumped into a
aixing tank eguipped with an automatic ph adjustment
designed to keep ph at 7.0. The adjusted effluent is

then pumped to a settling tank nﬁd then to a settling pond
vhere sample# are taken for ocounting. If any activity is
detected, this effluent is then sent %o a filter to rsmove
any particulate, Garino samples vater efflusnt Lefore any
discard to the sewerage system. He vas noted to aaintain
records of thesa disposals showing no activity over backe

ground.

Waste acids from asidification process containing phosphates
ia treated with silica to deatdy fluorides and the residual
is sent to the Agricultural Chemioal Corp., Amenia, New York
a; fertilizer, Garino samples and counts all liguid before
trans{er. The records of these assays shov no aotivity over
background.

Solids

Carino stated that all other vaate is disposed of by burial
on the licensee's property at the top of the hill. Garino
atated that thorium ocake as phosphate and thorium fluoride
aludge is buried in, pits from 12 to 15 feet deep and from

6 to 10 feet wide.

-

Garino stated that each pit contains waste from 3 to 4 weeks

of processing. He stated a pit is dug and waste as it acomimlates
is dumped into the pit. BHe stated that earth is mixed with the vaste

as the pit 13“%.&53 £411ed and that a minimum of 6! of earth fill

wovers earth pit. Garine stated that four pits wers dug and
£411ed in 1968 and that a total of 11,654 pounds total of

natural thorium was dumped into the four pits. He stated ad



26.

27.

records show that from 2900-3000 pounds of thorium (natural)
wap buried in each pit. Asccording to 10 CFR 20.5(¢)(1)
2900 pounds of thorium (natural) is equivalent to 146,000
ucs 10 CPR 20.304(a) permits the burial in one location

of 504000 ue natural thorium. The records also show that
during 1964 a total of 7003 poundsof natural thorium

have been buried in three pits with 2300 to 2400 pounds of
thorium per location. Thia quantity per pit also excoeiatho'
limits imposed by 10 CFR 20.304 for one location. Records
wvare noted to be maintained showing the location,date of'burial
and quantity buried.

Effluents to the Aimosphere
Garino stated that effluent from the furnace is sent through

a vater acrubber vhich removes particulate. He stated all
release is as insoluble thorium particulate. Be stated, owever,
that the scruboer ¢annot be used on all phases of the furnace
opsr_tion because a concrete like aumtance would form which
would rain all equipment. He stated thet since the entire rear of
the building is open and ventilation is mainly by natural con-
vection, he has taken air surveys using the high volume

Staplex Sampler, and has never detected concentrations

in air geater tham 1.9 x 10™32 uo/Th nat/ml air, at the

top of the furnace during operations. He atated the

serubber would reducs this value still further,

Storage of Material
The entire building is surrounded by a chain link fence

8 feet high. Ehtrance to the building must lead to the
office. The building is occupied 24 hours daily. Monazite
sand 1s stored in a.guge pile in 100 pound paper bags in the
rear of the manufacturing area. There does not ap:ear any

likelihood of unauthorized removal of mategial.



28.

29,

30.

31.

324

- 10 -

Receipt of Materials
Gzrino steted that Monazite send is received from all over the
world end sold through brokera locataéd in New York, N. Y.

Records were noted %o be maintsined showing kind, quantity

end date of receipt.

Personnel Monitoring
St. John's X-Ray Corporation film badges which are processed
monthly are used for person:.el monitoring. Records are

aaintained on film badge processor's reports as wvell as

Form AuC-5, The records were examined from 1962 to date of

inrnaantinn and ahaw that furnana anaratavra ranaiwva mevimum .

Posting and Labeling

The inspecto;Rhoted that all processing rooms were posted with
signs reeding "Caution - Airborng Badioaétivitf Area”, "Caution -
Radiation Area”, and "Caution - Radioactive Materials", all with

conventional symbol. The storage pile was similarly posted.

License Conditions
The specific documents referred to in license conditions 84

and 6B were reviewed with Garino and compliance was noted.

Itenms of Noncomplicnce

10 CFR 20.201(b) = in that the licensee has not made any
surveys or any e;;iuation to determine the quantity
of remcvable contamination existing throughout his
facility. (See paragraphs of the report

details.)



33,

34,

35.

all -

20,304(a) ~ in that the licensee has exceeded the quantity
of natural thorium he may dispose of by burial in any

one loeation. (See paragwaphs of the report

" details.)

onferense with ent

A confoi-onco ragarding the :I.t-'na of noncompliance was held
immediately following the inspection. Attending the cone
ference were Mr, R{ohard Mandle, Plant Manager vand Mr. Donald
Hubbard, Hanagt;r, Division of Industrial Relations, Davison
Chemical Co.,Irwin, Tennessee. Mandle indiocated his willingness
to comply with the regulations. He stated that he believed that
surfase contaminationshould be evaluated and that they would
apply for an exemption or an amendment ¢o 10 CPR 20.304(a)

to pemit burial at one loocation of natural thorium in amounts

greater than 50,000 uc.

The inspector believes thut a hazard does not exist from the
above items of noncompliance and mo follow-up inspection
will be made, Management appeared familiar with the hazards
connscted with proceasing natural thorium and efforts to

conply witk the regulations were noted.



FORM NY-99
REV. 8.1.59

e e e e e e

UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

HEALTH AND SAFETY LABORATORY

376 HUDS8ON STREET
NEW YORK 14, N. Y. °

PLANT

. 2 Gv‘u;t €

MAILING ADDRESS

TYPE OF SAMPLE

SAMPLE REQ. D 148 3

DATE SENT

DATE RECEIVED ToA LY

DATE REPORTED __7/4#9$___

Breiiy %M‘

wdad

METHOD OF DETE
(o' Jdalﬁ

1’0....\\)&0 o Ve L, N wl 'ﬂc
ROUTE R_ESULTS TO ANALYZE F°R~_ . SAMPLING TR
bo{a (e t} e RATE | TIME -
/ . J
{ « | sAMPLE HOUR
L NO. DATE |—Zrame 1 STOP SAMPLE DESCRIPTION /m
) 0 o . ) .
’I.r(,;,T 15 | |
| . o Avd cotecr.  Rercrving, Hoowe Suen €, 18 fom, écl"
1
*™ N ] . ) ) . " s
: au Loitec T Aanoley Cbfice Earn € 15<dm 13.1 g
2
2 . \ .
hiad ey cellect  Boah witdd Roc, 3 g« 200w . ,3'0
3
‘4‘ Cai2 coifect Cevvanfog e Mave bomun @ M & buil 5'33 """
4 |
o — . '
’7 Semdene L*““(:‘-.Q-Ff(.(.\ﬁ L/w vh i loce. 6¢€ Lo ?7
P , Y ,
' /:‘ gxb-'.’? & S fm_, [P T v, SN [“ R~ ([:',‘\ W bR é @
. £
N 6
' .
7 c-"’!"e s ‘!l '«(‘. ] Wiy h d WA wim (; [)‘V el [ : /alg
! . IO LAR \ e
Z‘l) PR S > I R YRR Yt e ;\‘\l; SRR Y 5 27
8
Gl 3 vk d ~ ‘(l(‘ e e 00, T e ’-h o e ‘[{,‘ NP ﬁ 53'%
9 L]
[C finewv  Cloca Pis

ué)": (RS S ) [{4\ LR Tl it

COLLECTED BY

g': - E‘}(}te [ZRN

. ANALYZED BY ‘gL .
M LA

SURVEYOR TO RETAIN LAST COPY—RETURN ALL OTHERS TO HEALTH AND SAFETY LABORATORY

GPO 989258

e e+ A——— —— E———— ————— o At WY g g —" " W—tn e s




SAMPLE REQ. F
FORM NY.99 i UNITED STATES ATOMIC ENERGY COMMISSION D 148 0

e e o e e et e e — et o S S A—— ot s e S T g [ T T TEYT T S e e e e e

REV. 8.1-89 NEW YORK OPERATIONS OFFICE
DATE SENT
HEALTH AND SAFETY LABORATORY DATE RECEIVED
876 HUDSBON sTREET = DATE RECEIVED _._i- 27272
NEW YORK 14, N. Y. DATE REPORTED _..'7/./39[ ‘;'l
S WATS - ¢ | TYPE OF SBAMPLE_
w 2 C o boute *”(KN-OGMW u/ré-23 Skks.
wo b 3 Al
MAILING ADDRESS = M ’u METHOD OF DETER?Z %
ROUTE RESULTS 10 ANALYZE FOR SAMPLING : RESULTS
. - N [leume & Te" (ma“’\i RATE | TIME
S SA:'; LE | paTE |2 ARl-‘l"OURSTOP _ SAMPLE DESCRIPTION d%
2o »
~ 1 i‘/‘ Qi . . i
i 2 P S5 i @t g, Sletns UJ’-{; < 54

}3

M-

’ ¥
] 7{'/(:'{* <. b Giupl e fr;.m < .;c?c,g froaced oo ' /éé’m#‘m_

' Val

.
COLLEGTED BY ~ “ "1 ANALYZED B Tﬂ P
E.Ehote vn Ny

QUIRVFVOR TO R!'E';'AlN LAST COPY-——RETURN ALL OTHERS TO lI-JEALTH AND SAFETY LABORATORY ‘apo smazss



e B e

FORM NY-00
REV, 2-4-52

Exlbadnt A

UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

HEALTH AND SAFETY DIVISION
70 COLUMBUS AVENUE
NEW YORK 23, N. Y.

B

SAMPLE REQ. NO.
DATE SENT
DATE RECEIVED
DATE REPORTED_ZZ ~ Z - <7

1777

Rl E A/l J' METHOD OSF’{:}?EC;ﬁﬁ()N ”Iﬂ
/(//aﬂ Cf/kd fu,mf [bwm, K
27K %«m W SPECTN Haprum . —
SAMPLE sampLing M/ SAMPLE TOTAL | cCOUNT | COUNTS >
NO. DATE s ﬁ SAMPLE DESCRIPTION e | TmE ToTAL TAKEN counT | TIME PER MIN. [(/MA‘ .
330 L oralle press R7.5 1935-0 7 .
- 295 "/z‘ .#" o 2 /ml3 Yy e, /|5 |0k | 2 s
Wo ©PeAuNitg 1w Qwr];u S ' ¥
— 30 | Wlete THoRIZP aARa- 272.9°| /¥ | IS :
[-207 ”/zx 3 Pm 'M [Llss 43/3/44 may | L 124 |- /5 f'O/ X% 3'7
No o‘ ot v QNY‘*"’
0 fz‘jt"""a’ 32.9 L P45 .
7:306 IIAO‘ 3% :fz vy ;/7;“7” Z 'g‘ﬁ /& 53 20 34
u?-&«o'{.m'; v va)wﬂ . (£7
o7 7 g’ | . ':/M—
3 pry m_ ] N
1299 | 42513 P)| * ot owetl ‘Caseing Buen) PRy %4| & 19207 5 %P ®
3 | DT ,w«o( /el P . -
2 1-20/ "ﬁ: 3,3%1 ﬁ Aéléra; & 2/8 | & | ¥2:3]| /2o 24
| " 4 : " ~ 2o dfy/jeten”
<A | RS .
I EPEA W S %5 Y 568 & lpeg7| 320 |
(diiene ilovang alla) 320 Pyfocy
yd w2 ) Py ) N ’ :
s | & Al ,&dé«. ﬁtw(,/lit.w 77l adsple B ‘e - ) ¥
=203 |dfyy Jﬂm gf.uuwg;)%ﬂu o oﬂ;ﬂu} At:m, /?Jél) 34‘7 2 4927 /70 . ?g
A p7) 'Rere PRL IS ALeed _, - '
7-207 "A ¥ld 395,) Loz duifaie JM;¢MVM( ”“ /_”L T/ /¢ 2 f'/g

COLLECTED BY

Kot

ANALYZED BY

¢ A 0% .

/é‘%ﬁzﬁ |
ievremiia i

SURVEYOR TO F(dTAIN LAST COPY—RETURN ALL OTHERS TO HEALTH AND SAFETY DIVISION




CO:IEE

JUL 17 1964 Ext.

W, R, Grace & Company
Davison Chemical Division -
P. O. Box 488

Pompton Flains, New Jersey

Attenticn: Mr. Richard Mandle, Plant Manager
Gentlenmen!

This letter relates to the discussion Mr. EZugene Zpstein of
this office held with Mr. R, Mandle following the inspection
conducted on July 1, 1964 of the activities autzorized under
AZC Source Material License No. STa-422.

is noted during the discussion, it appears that certain of
your activities were not conducted im full compliance with
LEC reguirecents, and with ccnditions of the licerse. The
{tems and references to the pertinent reguiremeats are listed
in Item 5 of the attached Form azC-532.

The purpose of this letter is to give you an opportunity to
advise us in writing of your position econcerning these iteus
and of ary corrsctive steps you have taken er plan to take
with respect to the items listed on the attached form and the
date all corrective action was or will be coumpleted. Iour
reply should be sent to us within 20 daye of the date of this
ljetter to ensure that it will recaive proper attentioca im our
further evaluatien of this matter.

Should you have any question comcerning this matter, you may
communicate directly with this office.

Very truly yours,

,TEM # ﬁﬁ’{é Rovert W. Kirkmaam, Director

Region I, Division of Complian

\
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W. R. ORACE & CO.
DAVISON CHEMICAL DIVISION

BALTIMORE 3, MD.

C’!!‘IVCAI.S DIYISION
RARE EARTHS

REPLY T4,

r.0, SOX 188
PONPTOR PLAINS,
NEW JERSEY

TBewrLE 33000

September 18, 1964

U. S. Atomic Energy Commission
Washington, D. C. 20545

Attention: Director, Division of Licensing and
Regulation

Gentlemen:

i iancd
Reference: 40-86 'o DV of Compli

We enclose Form AEC-2, in quadruplicate, for remewal of
Source Material License Number STA-422, which expires
on October 31, 1964,

If you wish additional information, please let us know.

Very truly yours,

~

tone

DOCKETED %
USAEC :

i 43S 9%
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(EPRIER

—
]
=
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ronu | AEC-2 vt e ORM APPROVED
Prcv;ou, ed‘hm. BUREAU OF BUDGET NO. 38-R002.8.
are cbuolete UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE D thomp

Pursuant to the regulatxons in Title 10, Code of Federal Regulatxons, Chapter 1, Part 40, application is her&)cf
+ made for a license to receive, possess, use, transfer, deliver or import into the United States, source material
for the activity or activities described.

1 I(]cm(c;)o ’;;ew iconse 2. NAME OF APPLICANT n. .. M 6 m
. DAVISON CHEMICAL DIVISION
g (b) Amendment to License l\sl’ﬁ:m— 3. PRINCIPAL BUSINESS A’DDaEss b
(c) Renewal of License No. @4RTW4L 0. BOX 188
{0 (d) Previous License No. POMPFIOR FIAIRS, EEW JERSEY

4. STATE THE ADDRESS(ES) AT WHICH SOURCE MATERIAL WILL BE POSSESSED OR USED

868 Black Oak Ridge Road, Wayne, New Jersey

5. BUSINESS OR OCCUPATION 6. (a) IF APPLICANT IS AN INDIVIDUAL, STATE (b) AGE

m l 1 ! E m‘: CITIZENSHIP m | m

7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL. BE USED

Thorium ore processing

.

8. STATE THE TYPE OR TYPES, CHEMICAL FORM OR FORMS, AND QUANTITIES OF SOURCE MATERIAL YOU PROPQSE TO RECEIVE,
POSSESS, USE, OR TRANSFER UNDER THE LICENSE

(a) TYPE () CHEMICAL FORM () PHYSICAL FORM (Including (d) MAXIMUM AMOUNT AT

% U or Th.) ANY ONE TIME (in pounds)

NORMAL URANIUM

URANIUM DEPLETED IN
THE U-235 ISOTOPE

THORIUM Insoluble salts Up to 20TTh0, [Unlimited requested

(e) MAXIMUM TOTAL QUANTITY OF SOURCE MATERIAL YOU WILL HAVE ON HAND AT ANY TIME (in pounds)

Requesting "Unlimited™ per previcus license dated 11/22/61.

9. DESCRIBE THE CHEMICAL, PHYSICAL, METALLURGICAL, OR NUCLEAR PROCESS OR PROCESSES IN WHICH THE SOURCE MATERIAL
WILL BE USED, INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME, AND
PROVIDING A THOROUGH EVALUATION OF THE POTENTIAL HAZARDS ASSOCIATED WITH EACH STEP OF THOSE OPERATIONS.

our spplication dated 2/11/60, and the amendments thereto dated 4/11,
/20 and 7/29/1960,7/3,7/6 and 8/2/61, except to the extent that the
wm-ummmmammmugumm
uito our letter to ARC dated 7/3/61,re;incineration of

10. DESCRIBE THE MINIMUM TECHNICAL QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT WILL BE REQUIRED OF AP-
PLICANT'S SUPERVISORY PERSONNEL INCLUDING PERSON RESPONSIBLE FOR RADIATION SAFETY PROGRAM (OR OF APPLICANT I(F
APPLICANT 1S AN INDIVIDUAL).

our letters to Division of Licens and Regulations dated 4/11 and
/13/60, pln- attachments. .
AXC License sn-azz dated 22
oo 2!:61, C Lic 11/22/61 and AEC letter dated

11. DESCRIBE THE EQUIPMENT AND FACILITIES WHICH WiLL BE USED TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE OR PROP-
ERTY AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED IN ITEM 9; INCLUDE: (a) RADIATION
DETECTION AND RELATED INSTRUMENT'S (mdudmz film badges, dosimeters, counters, air-monitoring and other survey equipment as appropriate. The
description of radiation detection instr ts lude the type of radiation detected and the range(s) of each instrument.)

See 9 and 10, above

(b) METHOD, FREQUENCY AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED IN (&) ABOVE (for film badges, specify method of
nbntmg and processing, or name supplier.)

See 9 and 10, above b\°5l/\




Page 2

D T ——— T T e — gy
11(c). VENTILATION EQUIPMENT WHICH WILL BE USED IN OPERATIO!Q\SJ YVHISH' PRODUCE DlHSI.VFUMES. MISTS, GASES, ETC.
. : -

See 9 and 10, above . i

12. DESCRIBE PROPOSED PROCEDURES TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE AND PROPERTY AND BELATE THESE PRO-
CEDURES TO THE OPERATIONS LISTED IN ITEM 9: INCLUDE: A A : .

(a) PROCEDURES FOR USE OF NUCLEAR MATERIALS AND SAFETY FEATURES AND PROCEDURES TO AVOID NONNUCLEAR ACCIDENTS,
SUCH AS FIRE, EXPLOSION, ETC., IN SOURCE MATERIAL STORAGE AND PROCESSING AREAS.

See 9 and 10, sbove

(5) EMERGENCY PROCEDURES IN THE EVENT OF ACCIDENTS WHICH MIGHT INVOLVE SOURCE MATERIAL.
See 9 and 10, above

-

(¢) DETAILED DESCRIPTION OF RADIATION SURVEY PROGRAM AND PROCEDURES.

See 9 and 10, above

13. WASTE PRODUCTS: If none will be generated, state ‘“None’’ opposite (a), below. If waste products will be gener~
ated, check here [] and explain on a supplemental sheet:

(a) Quantity and type of radioactive waste that will be generated. Se® 9 and 10, above
(b) Detailed procedures for waste disposal.

14. JF PRODUCTS FOR DISTRIBUTION TO THE GENERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN
10 CFR 40 ARE TO BE MANUFACTURED, USE A SUPPLEMENTAL SHEET TO FURNISH A DETAILED
DESCRIPTION OF THE PRODUCT, INCLUDING:

(a) PERCENT SOURCE MATERIAL IN THE PRODUCT AND ITS LOCATION IN THE PRODUCT..

(b) PHYSICAL DESCRIPTION OF THE PRODUCT INCLUDING CHARACTERISTICS, IF ANY, THAT WILL
PREVENT INHALATION OR INGESTION OF SOURCE MATERIAL THAT MIGHT BE SEPARATED
FROM THE PRODUCT.

(c) BETA AND BETA PLUS GAMMA RADIATION LEVELS (Specify instrument used, date of calibration and
calibration technique used) AT THE SURFACE OF THE PRODUCT AND AT 12 INCHES.

{(d) METHOD OF ASSURING THAT SOURCE MATERIAL CANNOT BE DISASSOCIATED FROM THE MAN-
UFACTURED PRODUCT.

CERTIFICATE

(This itemn must be completed by applicant)

15. The applicant, and any official executing this certificate on behalf of the applicant named in Item 1,
certify that this application is prepared in conformity with Title 10, Code of Federal Regulations,
Part 40, and that all information contained herein, including any supplements attached hereto, is
true and correct to the best of our knowledge and belief. :

W. R. CRACE & COMPARY

(Applicant named in Item 2)
; A :
Dated __9;1_9_‘@ ' BY %"///ﬁ@ } /%'/@’MA/{/
Richard .!l. .)hndh
Plant Manager

(Title of certifying official authorized to act on behalf of the applicant)

WARNING: 18 U.S.C. Section 1001; Act of June 25, 1948 ;‘ 62 Stat. 749; makes it a criminal offense to make a willfully false state-
ment or representation to any department or agency of the United States as to any matter within its jurisdiction,

GPO: 1962—0O~659930

et




UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

oot 12 1984

314155
4086 -

He R Grane & Cenpany
Bavison Chenical Dvisien
P, U, Box 188

Paspton Plains, Kew Jorsey

Attention: Hr, Kichlamd L. Stone
fientlmn:
gnclosed i3 AEC Souree ¥aterial license fo. 5TA«422,

Tary truly vours,

Donald A, Lussbawser, (hief
- Source and Special Ruclear Haterials smh

. PISTRIBUTION: sivision of Xaterials mmi_ng

555‘ IE' ’

Br, § UDiv »Ts
Compl&wfgﬁ/
Suppl.

N, Doulos, ML (3)
D, Harmon, ML

State Health(Lic. only)

. ITEM # _ 22/
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Form RO 10 UNITED STATES
: ATOMIC ENERGY COMMISSION

SOURCE MATERIAL LICENSE

Pursuant to the Atomic Enexgy Act of 1954, and Title 10, Code of Federal Regulations, Chapter 1,
Part 40, “Licensing of Source Material,”” and in reliance on statements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licensee to receive, possess and import
the source material designated below; to use such material for the purpose(s) and at the place(s)
designated below; and to deliver or transfer such material to persons authorized to receive it in
accordance with the regulations in said Part. This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954 and is subject to all applicable rules,
regulations, and orders of the Atomic Energy Commission, now or hereafter in effect, including Title 10,
Code of Federal Regulations, Chapter 1, Part 20, “Standards for Protection Against Radiation,” and
to any conditions specified below.

Licensee 3. License No.
STA-422, as renewed
1. Name W, R, Grace § Company

Davison Chemical Division 4. Expiration Date
2. Address P, 0, Box 188 October 31, 1967
Pompton Plains, New Jersey
5. Docket No.
40-86
6. Source Material 7. Maximum quantity of source material which
licensee may possess at any one time under
Thorium this license
Unlimited

T VAT TR AT TR RN T AV TR T8 T

AN VA . TR TR TaY. VRS TAY TAYTAYs

CONDITIONS

8. Authorized use (Unless otherwise specified, the authorized place of use is the licensee’s address
stated in Item 2 above.) 4 -

- Thorium ore processing in accordance with the procedures described in the
licensee'’s applications dated April 11, June 20, and July 29, 1960;

July 3, July 5, and August 2, 1961; and September 18, 1964; except (1) as
otherwise provided by conditions of this license and (2) that exemption
or specific authorizations pursuant to Commission regulations are not
authorized unless provided by conditions of this license:

9. Authorized Place of Use: The licensee’s facility located at Pompton Plains, |
New, Jersey. 5

10. Pursuant to Sections 20.106(a) and 20.302, 10 CFR 20 fhe licenseeis hereby
authorized to incinerate source material in accordance with the procedures
described in the licensee's letter dated July 3, 1961,




-

{  For asc- ko1 A208 U. S.’ATOMIC ENERGY COMMISSIONY. , Page_2_of 2 _Pages
SOURCE .
MATERIAL LICENSE License Number_STA-422, as
i ' ‘ renewed

Suppiementary Sheet

11. The licensee is hereby exempt from the requirements of Section 20.203(e) (2)
and 20_,._29_3(f3 (2), 10 CFR 20, for areas and containers within his plant
provided all éntrances to the plant are comspicuously posted in accordance
with Section 20.203(e) (2) and with the words, "Any area or container within
this plant may contain radioactive material," :

For the U. S. Atomic Energy Commission

et 12 164 g : by

Division of Licensing and Regulation
Washington 25, D. C. -



February 5, 1965

A(v"

QD

FROM: Peter J, Garino
TO: File

SUBJECT: SHIPMENT OF RADIOCACTIVE MATERIAL

This shipment of Radioactive Material consisting of thoriam-
containing products, has been inspected by me and complies
with all conditions of the regulation 73,393 |

Total number of unite loaded 2 vl

7

~—

Millirventgens per hour 10 ft from eides of truek ,.Z,‘W%"/é

Milliroentgens per hour 5 ft from ends of truck / ian /ﬂ .

oA S 45!

Mitliroentgens per hour at driver's position in truck --:/_-{ #/ /é

Driver notified of locativa limit 2

V4

v

Released /»af [, 7 <7< 1965, at Pompton Plains, N.J.

T

" 7 et

T 7 Fefer J. Garino

W, R, GRACE & CO,

'TEM # _ﬂ:mww CHEMICAL DVISION

£’ Health Physicist b\q)

,U’*)
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Inspec
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| Response by licensee inadequate

Comment on_ Inadequacy
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CHEMICALS DIVISION
RARE EARTHS

DOGIES 10, _4o-5¢

3
vebd

For Div. of Compliance £Z5/

W. R. GRACE & CO. 520-?/_“1'

DAVISON CHEMICAL DIVISION

:.';

BALTIMORE ., MD.

Reply to:
P.0.BOX 188
POMPTON PLAINS
NEW JERSEY 07444
885-3060

United States Atomic Euners,; Comnlssion

"source & Spevial buclear rMarterials Brancn
Pivision of ilaterials Liceasing
4andln9L0n D. L. 20345

Gent lenen:

In reply to your
23, 19866,
20.203 (£) of 10

We concur that be

we have reviewed the subject amendment to

Nussbaumer, “hief

40-86 dated September
Section

letter Dlvﬂa..\\D SlA"'"—rt- s
‘i\-!P ZC

cause of the changes in tie amendment, our

present exemption will no longer be appropriate.

Very truly yours,

//’/;"‘~ v Phicnd

L Gy - e

Petet "J. Garino

flealth Physicist .

«

PJG:ct
cc: Mr. R.L. Stone

1M s S AD To o

ITEM # __340
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545
IN REPLyY_RE:FEBJ"O
Bl=mi &
STANE22y Amendeert 556 L
=

NOV % - 1966

We Re Srace & Comany
avisal e ioel Jivizion

e e Sux 183

Pomotan Plalis, sew Jersey STRER

Adtanticnt e Suter Jd
taeaita T

AL iehent

In apcnrdante with cour sonlication dated [oto.ar T, lusl, Tiaw il
aft ASC Shurce Saterial Liconzs e SAMMIE LE neTesy Steied g3
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may contalin ralicactive materielts”

Very truly AN,

douwess B Sreclal Nuclear j@teliale raksa
ivision of saterisls Licensbg

DISTRIBUTICHS Hon 1 ” R

Supple AY
SZxzpliance, Region I

State Health

e Doulos, ML 3
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UNITED STATES .
ATOMIC ENERGY COMMISSION

DIVISION OF COMPLIANCE

REGION 1
376 HUDSON STREET
NEw YORK 14‘, New York TELEPHONE: YUKON 8-1000
IN REPLY REFER TO: _ Ext. 384
CO:I:WBG
Rovember 15, 1966
W. R. Grace and Company
Davison Chemical Division

P. O. Box 488
Pompton Plains, New Jersey 07444

Attention: Mr. Peter Garino Re LiC.: gun_ 42992

Gentlémen:

The Division of Compliance, Region I, is charged with the
responsibility of assuring compliance by the holders .of -
licenses with the Atomic Energy Act of 1954, the applicable
rules and regulations of the Atomic Energy Commission, and

the terms and condltlons of the licenses themselves. |

g@ﬁ Our representative, Mr. william B. Grant Plans to visit YO&R

at about 9:00 am on Thursday, November 17, 1966 < for the N
purpose of making an inspection of your facilities. R

This inspection will be directed primarily to the status of
your compliance with 10 CFR 20, "Standards for Protection
Against Radiation"”, and the appllcable provisions of 10 CFR
30, 32, 33, 34, 35, 40, and 70.

. am e

We request.that you have available at the time of the
inspection the various records called for by the foregoing
regulations, particularly those contained in 10 CFR 20.401
(a) and (b).

Very truly yours,

Robert W. Kirkman, Director
g o Region I, Division of Compliance

b\Q)

| [TEM # 227
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Form AEC-591 UNITED STATES ATOMIC ENERGY COMMISSIOI‘Q'
(6/1/65) DIVISION OF COMPLIANCE
INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT

1. LICENSEE 2. REGIONAL OFFICE
W. R. Grace & Co. : " Us S. Atomic Energy Commxiesfion
Davison Chemical Division Pivision of Compliance, hgion 1
P. 0. Box 188 376 Hudson Street
Pompton Plains, New Jersey 07444 Hew York, New York 10014

3. LICENSE NUMBER(B)' 4. DATE OF INSPECTION
STA 422 Yovember 17, 1966 (Reinspection)

5. INSPECTION FINDINGS

g A. No item of noncompliance was found.

[ B. Rooms or areas were not properly posted to indicate the presence of a RADIATION AREA. \
- 10 CFR 20.203(b) or 34.42

[ C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA.
10 CFR 20203(c) (1) or 34.42

‘[0 D. Rooms or areas were not properly pcisted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA. -
10 CFR 20.203(d)

[[] E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.
10 CFR 20.203(e)

{1 F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL.
10 CFR 20.203(f) (1) or (f) (2)

G Storagem&mm&mtmpweﬂHMeMHhWWaMmummMMdiw
MRMWRMH&GERM&(&)— “

[JH. A current copy of 10 CFR 20, a copy of the license, or a copy of the operatmg procedures was not properly posted or
made available. 10 CFR 20.206(b)

1 Form AEC-3 was not properly posted. 10 CFR 20.206(c)

[JJ. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a) or 34.33(b)

[ K. Records of surveys or dis_posals were not properly maintained. 10 CFR 20.401(b) or .34.43(d)

[ L. Records of receipt, transfer, disposal, export or inventory of licensed material were not properly maintained.
10 CFR 30.51, 40.61 or 70.51 _

1 M. Records of leak tests were not maintained as- prescribed in your. license, or 10 CFR 34.25(c)

[ N. Records of inventories were not maintained. 10 CFR 34.26
[T1 0. Utilization logs were not maintained. 10 CFR 34.27 F £ j/
1} ) A v

(AEC Compliance Inspector)

6. LICENSEE'S ACKNOWLEDGMENT

‘The AEC Compliance Inspector has explained and I understand the items of noncompliance listed above. The items

of noncompliance will be corrected within the next 30 days, ' EM # 7//\.

/\ \ (Date) ) {Licensee Representative — Title or Position)

L

O/Aj COPIES: [J LICENSEE: [] COMPLIANCE REGION; [J] DIV. OF ST. & LIC. REL.: 0 piv. OF COMPLIANCE
9 ] .



TO

FROM

SUBJECT:

5010—108

OPHONAL FORM NO. 10 i
MAY 1942 EDITION o
GSA FPMR {41 CFR) 101—11.8

UNITED STATES GOVERNMENT
Memorandum

Files 4}V"

THRU: Paul R. Nelsdn, Senior Radiation Specialist
Region I, Division of Com pliance

William B. Grant, Radiation Specialist

Region I, Division of Compliance

DATE: November 30, 1966

W. R. GRACE AND CO.

DAVISON CHEMICAL DIVISION

P. 0. BOXX 188

POMPTON PLAINS, NEW JERSEY OT7hlh
LICENSE NO.: STA-h22

spector's Evaluatio

This licensee has corrected deficiencies found during the previous
inspection and no apparent health and safety irregularities exist.

The management staff has been associated with the ore processing
facility for a number of years and are apparently well aware of the
hazards comnected with the operation and are succeeding in their
attempts to keep these hazards minimal. Both Sweitzer and Garino
exhibited a willingness to comply with the regulations in a completely
cooperative attitude.

A six month addition to the reinspection frequency is recommended. A //~2
Category I, Priority 2 - inspect 5/68. ! k

ITEM # _g32

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan %\
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BUREAU OF EXPLOSIVES
ASSOCIATION OF AMERICAN RAILROADS

63 VESEY STREET FILE NUMBER
NEW YORK. N. Y. 10007

T. C. GEORGE, DIRECTOR AND CHIEF INSPECTOR

25-3 §73.392(c)
WFB-M
January 12, 1967

Davison Chemical Company
W. R. Grace & Company 7//
Pompton Plains, New Jersey

Gentlemen? Attention: Mr. Peter J. Garino

This letter confirms the decisions reached during my
recent visit to your facility. . :

It is our opinion that thorium phosphate sludge con-
sisting of approximately 10% thorium with a high acid content

is "low specific activity material” as defined by §73.391(e) (1)

of the Interstate Commerce Commission Regulations.

Further, the shipment of this material in 55 gallon
used open head steel drums with new ICC Specification 2U-55
gallon drum liners and/or new 55 gallon open head fiber drums
with new ICC Specification 2U0-55 gallon drum liners 1s, in our
opinion, authorized under the provisions of §73.392(c) of the
Interstate Commerce Commission Regulations. You are reminded
that this paragraph of the Regulations specifically requires
that the gamma radiation, or equivalent, not exceed 2 milli-
roentgens per hour in any normally occupied position in the
tractor cab. Further, the vehicle must be placarded in accord-
ance with §77.823 of the Interstate Commerce Commission Regula-
tions. :

Tt is our understanding that shipments shall be made
utilizing vehicles which are operated under the control and
direction of the Davison Chemical Company and shipments will be
made from your facility in truckload lots.

For yéur information, I am attaching a copy of the
pertinent sections of the Regulations.

It was indeed a pleasure to visit your facility and

ATT AC HRENT | B
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Davison Chemical Company —-2- January 12, 1967

1 want to thank you for the hospitality extended to me.
Yours truly,

T. C. George
Director and Chief Inspector

1/-) i
sy W3 Do,
Technica ssistant

Attach.
"cet Inspector James

Wy

e UATTACHWENT .. B



A% vaV e\ e\ oV VeV ey Yar Ay

Y COMMISSION

SOURCE MATERIAL LICENSE
| . Pant 40, “Licensing of Source Material,"” and:in reliance on statements and representations heretofore
| Bade by the licensee, a Hoanso s here

- the source material designated below; to use such material for the purpose(s) and at the place(s)
designated below; and to deliver or transfer such material to persons authorized to receive it in

i ; ) n said Part. This license shall be deemed to contain the conditions
speci: k nic Energy Act of 1954 and is subject to all applicable rules,
regulations, and orders of the Atomic Energy Commission, now or hereafter in effect, including Title 10,
Code of Federal Regulations, Chapter 1, Part 20, “Standards for Protection Against Radiation,” and
te any conditions specified below. . - B T T

hereby iseuied autherizing the licensee to receive, possess and import -

Muamt'_te the Atomic Energy Act of L954,und Title 10, Code of Federal Regulations, Chapter 1, :

© ' Bicensee ) : - B 3. ]'.-".iceJ;-se No.
o STA-422, as renewed
1. Neme W, R. Grace § Company

Davisen Chemical Division 4. Expiration Date
2. Address P. 0. Box 188 S October 31, 1967

“Pompten Plains, New Jersey A
’ - 1'8: Docket No.
] - 40-86

| 7. Maximum quantity of source material which

- Kicensee may possess at any one time under
this license ‘ R
Unlimited

&

! thomzeduse (Unless othérxs;he-spe i

tafed in Jtem 2’ above:) |

. Thorium ore proce.s-sj/.-#g"_ in a-écor.dance with the procedures described in the
ensee's applications dated April 11, June 20, and July 29, 1960; ‘
July 3, July 5, and August 2, 1961; and September 18, 1964; except (1) as

provided by ¢ itions of this lLicense and (2) that exemption
wthorizats wS OL th1S ! .

t suant to Commission regulations are not

conditions of this ligense.

lcensee's facility located at Pompton Pla.lms A

ew,, Jersey. ‘ '

<

Pursuant to Sections 20,106(a) and 20,302, 10 CFR 20 the licenseeis hereby
- authorized to incinerate source material in accordance with the procedures
described in the licensee's letter dated July 3, 1961, :

n

ITEN # =22

T—— T}

0710,

L AP AL 9L AOL NG ST AT SO SO ADT 10/ 10/ AU LT

FLAPLN
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DRAFT
GRANT:cj
11/29/66

PART 40 INSPECTION

W. R. GRACE AND CO. Inspector: William B. Grant
Davison Chemical Division

P. O. Box 188

Pompton Plains, New Jersey O7hbh License No.: STA-k22

Date of Inspection: November 17, 1966 - Announced Reinspeciion

Persons Accompanying Inspector:
None - New Jersey Department of Public Health Notified ’ / 3

Persops Contacfed:

Mr. Hugh Sweitzer, Plant Manager
Mr. Peter Garino, Plant Chemist and RSO

Backeround Information
The most recent inspection of the licensee's facility was conducted on July 1,

1964k, Ttems of noncompliance noted were as follows:

a. Failure to make surveys to determine concentrations of removablé
surface contamination existing in unrestricted and restricted areas.
The current status of compliance was reviewed with Garino and compliance
was noted. (See paragraph J&  of report details.)

b. Quantities of natural thorium in excess of 1,000 times Appendix C,
10 CFR 20 were buried in one locaticn. The current status of compliance
was discussed with Garinc and compliance was noted. (See paragraph

a— of IBPOII’. detalls.)
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The Pompton Plains plant is cne of the Davison Chemical Division of the
W. R. Grace and Co. The plant manufactures polishing compounds for use
in the opticel trade and other glass manufacturing. These polishing com-

pounds are reportedly obtained from the refining monazite ore.

Mr. Peter Garino, Plant Chemist and RSO, reports directly to Mr. Hugh Sweitzer,
Plant Manager. Mr. Garino is a graduate chemist and has taken a two week.course
in methods of radiation protection at the Grace plant in Erwin, Tennessee.
Garino stated that out of 32 employees, 18 are considered production warkers

and actually work with thorium containing ore.

Facilities apd Uses of Bvproduct Material

The Pompton Plains plent is a two story brick building containing the production
area, an office, and lab space. The plant facilities are located on Black Oak
Ridge Road (Route 202M). The production area comsists of monazite ore storage ,A k
ball mill, filter press, rare oxide, chloride, and thorium refining areas.
Facilities for cha.ﬁge , lockers, and building services are located on the

first floor of the plant. The employee lunchroom is located in a 20 foot
trailer located approximately 40 feet from the main building on the opposite
side of the truck loading platform and driveway. A waste treatment facility,
sludge storage, and wasté buriel area are located in the reer of the licensee's
property and approximately 200 - 300 feet from the residential areas in the

rear of the plant., The inspector noted that the entire facility was surrounded
by an 8 foot high chain link fence which restricts the area to entrance at the
office and of the facility.

The scope of the license was reviewed with Garino. The licensee is permitted
4o have thorium in unlimited quantities for thorium ore processing. Garino
stated that the facility is currently processing approximately 50 tons of

monazite ore per month and this ore contains approximately 3% thorium oxide.
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He stated that thorium is a waste product of the company's processing
methods which ere intended to remove the rare oxide from the original .
ore with an approximate 93% purity. Garino stated that the fipal rare M";I

oxide powder contains trace amounts of natural thorium cn(from 0.1 - o.2$.)

Garino was noted to maintain a monthly inventory. The inventory as of
October 1, 1966 showed thepossessicn of the following: 3,494 pounds of
thorium (natural) in monazite sand - 3% enrichment; 9,392 pounds of

thorium oxide in waste sludge.

Garino stated the final rare earéh oxide powder ccntains trace amounts (C.1

o0 0.2%) natural thorium.

Garino described the manufacturing process and it is as outlined in
paragraph Sa - h of the previcus inspection report, dated 7/14/64%. According

to Garino, the process is still classified as company confidential.

The facilities used in the manufacture of the rare eardh oxide from monazite
ore consist of: a separate room for the bell mill operatiomns which Garino
stated is a very dustyA operation; a sulfonation kettle area; calcining furnace;
centrifuge area; filter press area; thorium crystalization unit; and a monazite

storage area.

Garino stated that the plant produces approximtely 30,000 pounds of rare earth
oxides from 50 tons of ore per month and that the process also produces about

1500 pounds of THO2.

According to Garino, all persomnel working in the vieinity of operations in
which a potential dust hazard exists are required to wear respirators. All
personnel working in the plant f:rocessing areas are required to undergo

a clothing change prior to reporting to the work areas. O, JL'nw.«-/ at the

plant, operatqlsurmter the clean area (west side of locker room), undress and
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place their street clothes in their assigned lockers. They then pass into the
process area (east side of locker room) and put on their process clothing and
safety shoes. At the end of their shift, operators return their process

clothing to their lacc kers in the east locker room and pass to the west locker
room. Garino stated that supervisory personnel and individuals who occasionally
visit the processing aress, including visitors, are issued smocks and overshoes.
The inspector noted that these are maintained on hangers inmediately( ad jacent

to the chem;cal control laboratory in the office area at the plant. The inspector

donned a smock and shoe covers prior to entering the processing area.

Bedistion Safety Precaytions apd Procedures
Iostructions
The licensee has written instructions entitled, "Health Physics Manual,
Davison Chemical Co., Pompton Plains, New Jersey". The manual contains
information as to the reason and importance of the control of radiocactive
materials, the areas of responsibility for thehealth physics department,
and a definition of terms. The manual also lists maximum permissible
levels a.ndv concentrations, methods of contamination control, radiation
surveys, decontamination procedures, description of waste disposal,
explanation of medical examinations, procedures for messurement of radio-
activity (alpha and beta), sample administretive forms, and emergency
contacts. Garino stated that all new employees receive a two hour
indoctrination lecture from the plant manager and that Garino pericdically

lectures on safety, cleanliness and use of the clothes change area.

Garino had on hand a copy of the license and copies of 10 CFR 20, 30 and 4O,

He stated that the file was available to all workers upcon request.

Survevs
Carino stated that he makes direct physical surveys using an Anton Model 5

survey meter quarterly. He stated that wher these surveys are made in 13
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locations in the plant and burial sites, and less frequently at the fence
line location. It was noted that records of the surveys were maintsai ned.
The last survey record, dated September 28, 1966, reported radiation levels
at waist level at 3.5 mr/hr in the monazite storage area, 2.5 mr/hr at the
surface of the thorium press, .5 - 1 mr/hr in the sludge buriel area, 1.5
mr/hr in the shipping room and 0.05 = 0.75 mr/hr at the fence lines,

Independent surveys were made by the inspector using Serial No. 5682
Precision Instrument end window GM survey meter calibrated 11/1/66. - ( ol

Rediation levels were noted as follows: LIS

At the surface of pile of bags conteining monazite sand - 7 mr/hr.
At rope barrier approximately 2 feet from steck - 1 mr/hr. -
At the surface of the ball mill - 2 mr/hr.

At the surface of the filter press - 7 mr/hr.

At the surface of the centrifuge = 10U mr/hr.

18 inches from pile of thorium waste in reer of licensee's facility -
1.5 = 2 mr/hr. | '

Garino stated that they have made surveys in the form of smear samples
to determine the amount and location of removable contamination existing
in the licensee's facility. According to Garino, the samples have been
taken on three month intervals since the last inspection. Records were
noted to be maintained of the results of these samples and the results
for the last survey performed September 28, 1966 revealed the following

results:
Locaticn Besults in ue/square foot
Sales Office - desk i background
floor 1.8 x 10"6
Polishing Iab - desk 2.2 x 1072
floor 6.8 x lO'-s
Engineering Office - desi: .2 x 1076
floor 3.7 x 107
Shipping Room - table 3.5 x 1070 '
6

floor 8.4 x 10”7
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Location Besults in we/square foot
Ball Mill Room - floor . 3.6 x 1073
_door 2.8 x 107
Old Calcining Furnace - floor 6.7 x 1078
' wall 2.4 x 1070
Monazite Storage - floor 6.8 x 10"14
door 8.8 x 107°
Shipping Platform : background
Entrance - stairs 1.bx 1070
Locker Room - floor 3.8 x 10'6

4Adr Surveyvs

Garino stated that he performs air surveys by collecting air at the

rate of 20 eubi;: feet per minute for five minutes using a Staplex

high volume air sampler with Whatman 41 filter pﬁper. Garino stated

that samples are taken in restricted and unrestricted areas on a
quarterly basis. According to Garino, the samples are counted in

a8 Nuclear Corporation gas flow proportiocnal counter, used in comjunction
with a RIDL scaler. Records were noted to be maintained of these samples.

The most recent sample data collected September 14, 1966 was as follow/s:

5{,:&(-..4 ‘ <
Location Besults in uo/m Ve

Shipping Room 1.8 x 10712
Pulverizer Room 2.5 x 10712
Calcining Furnace 1.8 x 10712
Process Storage Ares 1.2 x 10712

Ball Mill Room : k1x 1072 (mn running, but no occupancy)
Monazite Storage Area 3.0 x 10732
_ > Lunchroom . 11x w072
=12

Control Lab 1.5 x 10
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Location Results in uc/ml
Sulfanation Kettle 2.4 x 10718
Northwest Fence Line background
Southwest Corner Fence Line background
Midway Point Fence Line background

Waste Disposal

Liguld Effiuent
The waste treatment plant treats all liguid wastes from the plant. The

‘waste ineludes wash water, floor washings, and surfaece runoff from the

ad jacent plant property.

Garino stated that the process involves the use of an average of

35,000 gallons of water per day. A1l waste water is discharged to

a common 1,000 gallon sump equipped with two automatically controlled
pumps which force the waste in_to a 50,000 gallon retention tank.

Each pump has capacity to handle the peak loak and is installed so that
the second pump starts in the case of extreme demand or failure of the
first. The retention tank provides a minimum of 48 hours average
retention of waste and, in addition, acts as a mixing and clarification
tank. The incoming wastes flow through a distributing chammel in the
tank and the effluent, after initial settling, is removed from the mid
part of the tank, and flows by gravity to a mixing tank., A draw off
is provided at the bottom of the retention tank to pump accumulated
solids to the sludge filter press. Garino stated that the 8,000 gallon
mixing tank is equipped with a gate agitator which travels at approximately
five revolutions per minute. A pH elecu-oJassembly is in the center of
the mixing tank and electrically connected to a mechanically operated
diaphram valve. Two storasge tanks are provided to feed either sulphuric

acid or caustic soda solution through the automatic diaphram valve to
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the mixing tank as called for by the pH confroller. Effluent from
‘the mixing tank is piped to & 2,000 gallon Ka.rdinge thickener at
a pH of 5.8 - 6.2,

The #a_.rdinge thickener provides a clear overflow to the final clarifica-
tion tank and is adjusted to give a 20% solids overflow which is pumped
to the sludge filter press in the control house.

The final clarification tank of 50,000 gallons capacity provides an
average of 48 hours retention time for the effluent before discharge
from the systenm. .The main function of this tank provides sufficient
time for post precipitation of solids after pH ad justment. . A drawoff
is provided at the bottom of the tank to pump accun;ulated solids to

the sludge filter press.

The system is designed to operate automatically, part of the normal
maintenance, cleaning and control operation. The entire operation

is under the supervision of Garino in his capacity of Plant Chemist.
Garino stated that he samples the effluent daily at the overflow of

the hardinge thickener and at the weirvin the control house. Garino
stated that sampling at the hardinge thickener provides an average

of 48 hours retention time before discharge and will indicate quality of
effluent entering the clarification tank., Sampling at the weir provides
a check on thie amount of contamination which has settled out of the
effluent in the final- clarification tank, or if there is any additionel
contamination being added to the effluent to the accumulation of sludges
in the clarification. tank.

Records of samples taken at both stages of the effluent stream were
noted to be kept on the "Plant Effluent Form". Review of these records

showed the average daily discharge to the Pampton River to be 2.0 x 107!
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pe/ml, which is approximately 20% the MPC of 1 x 1076 pe/ml for netural
thorium.

Solids
2k, = Garino stated that all other waste is either disposed of by buriel on

the licensee's property or is held in storage wntil it can be transferred

to & disposel site. According to Garino and as indicated in disposal
records ,> the licensee buries 992 pounds of thorium phosphate per month.
Garino stated that a pit is dug and the waste is dumped into the pit. He
stated that earth is mixed with the waste as the pit is being filled and
that & minimum of six feet of eargh fill covers the pit. Gerino stated

that, according to 10 CFR 20.5(c)(1) and 10 CFR 20.30k(a), ‘they are permitted
to bury in ome location cnly 1,000 pounds or 50,000 ue natural thorium. He
stated that their processes produce approximately 1500 pounds of thorium
{natural) per month. H.e stated that they currently have 9,392 pounds of
this thorium sludge in a storage pit in the back of the property. Garino
stated that he is in the process of investigating possible disposal sites
for this waste and in all probability it will be shipped to either Grace's
Chattanooga, Tennessee plant or Nuclear Fuel Services, West Valley, New York,
& Grace subsidiary. Records were noted to be maintained showing the locaticm,
da'te of burial, and quantity buried monthly since the period of -the last
inspection.

Jpsirumenfation and Calibration

25. The licensee had on hand an Anton Model No. 5 GM survey meter with a range of
0 - 100 mr/hr. He also hed a Nucor gas flow proporticmal counter and an R@L
scaler. Garino stated that the GM survey meter is used for all direct survey
measurements and that all smears and/or water samples are counted in the gas
flow proportional counter., He stated that the survey meter is sent to L:lcmelf.
Corporation for calibration at six month intervals., He said that the proportionsl

counter is checked for calibration using U_;BOB National Bureau of Standards

Oq
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uranium oxide standard of 1.8 dps and an Am-2kl source of 1.07 x 101* dpm
(2/65). i

Siorage of Material

It was noted that the entire building is surrounded by chain link fence eight
feet high. The pedestrian entrance through the fence was noted to be carefully
marked directing visitors to the office area. Garino stated that during working
hours, unacccmpanied visitors are not allowed in the production area and the '
workmen are instructed to direct all such people to the office. Garino stated
that the plant gates are locked during non-working hours. It was noted that
the monazite sand is stored in large piles under a roofed shed in the rear

of the manufacturing area. The sand is in 100 pound paper sacks and, therefore,
it does not appear that there is any likelihood for unauthorized removal of the

material.

Becelpt of Materials
According to Garino, monazite sand is received from all over the world. Records

were noted to be maintained showing kind, quantity, and date of receipt.

ersonnel Mo ing

3t. John's X-ray Corporation, Califon, New Jersey supplies filz tadges which
are proccessed on a monthly basis for personnel in the plant. RHeccrds are
mzintained on the £ilm badge processar's reports as well as Ferm AEC~5. The
records were examined from the date of the last inspection to Octcber 19¢€.

The records showed a typical exposure ic be less than 20 mrem per mcn't.h

’ .
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Postine snd Iabeling

The inspector noted that there were signs posted at the entrance gates

and at all outside doors of the plant reading "Any area within this plant
may contain radioactive material". The storage pile was posted with a

sign reading "Caution -~ Radicactive Materialsn". All processing rooms were
posted with signs reading "Caution = Airborne Radicactivity Area". All signs
had 1';he conventional symbol and color,

mmmmm
The specific documents referred to in License Condition 84 were reviewed
with Garino and compliance was noted.

In accordance with License Condition 10, the licensee is authoriied to
incinerate source materials in accordance with procedures described in his
letter dated July 3, 1961. Garino stated that no incineration has taken
place during the period since the last Inspection.

License Condition 11, as amended November L, 1966, was discussed with Garino

and compliance was noted, as stated in paragraph 29 .

Menagement Discussion

A conference was held with Mr. Hugh Sweitzer, Plant Menager, and Garino
immediately following the inspection. The inspector stated that in his
opinion the problem of disposition of the thorium sludge was cne that the
company would have to solve in the near future. The inspector added thaet
‘the company must assure themselves that the 'brahsferee has a license from
the USAEC or an a.greemer;t state to possess the materiael transferred to them.
Sweitzer indicated his willingness to comply with the regulations and stated
that he would insure a proper iransfer.

The inspector believes that management of this company is eiﬂcsaded with



- the hazards comnected with processing natural thorium and efforts to comply
with regulations were noted.
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iﬁ‘%;‘ﬁ%’s MARCUS & LEVY N. Y. OFFICE
WILLIAM .V. MARCUS COUNSELLORS AT LAW —

. COLT BUILDING 595 MADISON AVENUE
ISADORE ROSENBLOOM S COLT STREET NEW YORK, N. Y. 10022
HARRY C. CHASHIN P ___

MAX D. FORREST ATERSON, N. ]. 07505 PLAZA 2550
JOHN SELAWSKY — p ot 2121
HARRY STEINBERG Telophone 684-6630 : Area

GEORGE M. FIELDMAN (Area Code 201) —_

SEYMOUR GELZER

March 10, 1967

Atomic Energy Commission
New York Operations Office
376 Hudson Street

New York City, New York

Attention: Mr. Robert Kirkman,

Compliance Division

Gentlemen:

In the process of handling a Workmen's Compensation matter for
a client who is employed at the Davison Chemical Division of
WR Grace, Co., Wayne, New Jersey, it is necessary to inquire
with regard to the existence of any radiocactive materials used
at this plant during July, August 1965,

Our client sustained burns at that time to his right hand, and
the information which we request is with regard to this injury.
He states to us that the burns are from "acid and radioactive
sand at 360° F",

Thanking you for whatever cooperation you may be able to
furnish us, we remain

Yegy truly yours,
7 l"'% Vftga? 5 e )/_/'/’
MARCUS & LEVY

IR/hm
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Marcus and Levy

Colt Building
5 Colt Street
Paterson, New Jersey 07505

80 Man
EXT. 388
2o imen &7

Subject: YOUR INQUIRY DATED MARCH 10, 1967

Gentlemen:

Information available at this office, pertinent to your inquiry, is as

follows:

W, R. Grace and Company, Davison Chemical Division, Post Office

B > Poumpton Plains, New Jersey was issued AEC source mate-
rial license no. STA-422 October 12, 1964, with an expiration

date of October 31, 1967. The licensee is authorized to possess
an unlimited quantity of thorium. We do not know what radicactive

materials were used at the plant during July and August 1965.

Very truly yours,

Robert W. Kirkman, Director
Region 1, Division of Compliance

TEM# 25/ (6\37)7/

orricey | COMPLIANCE
RYAN:maz 2, | KLRKMAN
SURNAME » - .
parey |3/ 20767 | .
Form AEC-318 (Rev. 9-33)

U. 5. GOVERNMENT PRINTING OFFICE 16—62761-3



- . - » -~ g~& .
FDR:EZ')ECZZ - s FORM APPROVED :

Previous editions BUREALU OF BUDGET NO. 38-R002.

' are obsajete. UNITED STATES ATOMIC ENERGY COMMISSION

-’ APPLICATION FOR SOURCE MATERIAL LICENSE

Pursuant to the regulations in Title 10, Code of Federal Regulations, Chapter 1, Part 40, application is hereby
made for a license to receive, possess, use, transfer, deliver or import into the United States, source material
for the activity or activities described.

1. (Check one) sTRAME oF arroicAarT W RS GRACE 6 Co
[0 (a) New license Davisen Chemigal Divis
(b) Amendment to Licensem__ 3. PRINCIPAL BUSINESS ADDRESS
(¢) Renewal of License No. Pempton Flains, H. J.
[0 (d) Previous License No. _ R SN
T STATE THE ADDRESS(ES) AT WHICH SOURCE MATERIAL WILL BE POSSESSED OR USED 'ng@
N’ m. B. J. s afc% .
laney éi

5. BUSINESS OR OCCUPATION 6. (a) IF APPLICANT IS AN INDIVIDUAL, STATE (b) AGE
. CITIZENSHIP

7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL. BE USED

Thoriwm Ors procsssing Q\

TN i Al
AUTLET MO, -

Beets 223 SEE..a...l..ism...%

5 STATE THE TYPE OR TYPES. CHEMICAL FORM OR FORMS, AND QUANTITIES OF SOURCE MATERIAL YOU PROPOSE TO RECEIVE.
POSSESS, USE, OR TRANSFER UNDER THE LICENSE
(a) TYPE (b) CHEMICAL FORM (c) PHYSICAL FORM (Including | (d) MAXIMUM AMOUNT AT
% U or Th.) ANY ONE TIME (in pounds)

NATURAL URANIUM

URANIUM DEPLETED IN
THE U-235 ISOTOPE

THORIUM (ISOTOPE) Mh salts | w uig.oi ThO2 » ke Unlinited requasted

(e} MAXIMUM TOTAL QUANTITY OF SOURCE MATERIAL YOU WILL HAVE ON HAND AT ANY TIME (in pounds)

Requesting "Unlimited” per previous license dated 11/22/61

9. DESCRIBE THE CHEMICAL. PHYSICAL, METALLURGICAL, OR NUCLEAR PROCESS OR PROCESSES IN WHICH THE SOURCE MATERIAL WILL
BE USED. INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME. AND PROVIDING
A THOROUGH EVALUATION OF THE POTENTIAL RADIATION HAZARDS ASSOCIATED WITH EACH STEP OF THOSE PROCESSES.

Ses our applicatiom dated 2/11/60, and the amendments thereto dated 4/11,6/20 and
7/29/1960, 7/3,7/4,and 5/2/61, except te the exteat that the application refers to
superseded provisions of the Commissioms Regulatiom 10CTR20. Ses alse our lettsr
to AEC dated 7/3/61, re: incineration of source matarial

10. DESCRIBE THE MINIMUM TECHNICAL QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT WILL BE REQUIRED OF AP-
PLICANT'S SUPERVISORY PERSONNEL INCLUDING PERSON RESPONSIBLE FOR RADIATION SAFETY PROGRAM (OR OF APPLICANT IF
APPLICANT IS AN INDIVIDUAL).

See our lattsr te divisiom of Licensing and dated 4/11 aad 7
ey iy W / 113760,

::. previous AKC Licemss 57A-422 dated 11/22/61 and AEC lstter dated 11/22/61, Dockat

11. DESCRIBE THE EQUIPMENT AND FACILITIES WHICH WILL BE USED TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE OR PROPERTY
AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED IN ITEM 9: INCLUDE: {a) RADIATION DETECTION
AND RELATED INSTRUMENTS (including film badges, dosimeters, counters, air sampling, and other survey equipment as appropriate. The description of
rndiation)dctection instruments should include the instrument characteristics such as type of radiation detected, window thickness, and the range(s) of each in-
atrument). .

See 9 and 10 sbove

(b) METHOD. FREQUENCY. AND STANDARDS USED iN CALIBRATING INSTRUMENTS LISTED IN (g) ABOVE. INCLUDING AIR SAMPLING
EQUIPMENT (for film badges, specify method of calibrating and processing, or name supplier}).

See 9 and 10 above
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Page 2

11{c). VENTILATION EQUIPMENT WHICH WILL BE USED IN OPERATIONS WHICH PRODUCE DUST. FUMES. MISTS. OR GASES. INCLUDING
PLAN VIEW SHOWING TYPE AND LOCATION OF HOOD AND FILTERS. MINIMUM VELOCITIES MAINTAINED AT HOOD OPENINGS AND PRO-
CEDURES FOR TESTING SUCH EQUIPMENT. Ny

Ses 9 and 10 above . |
i 43& HVQS L s A

12. DESCRIBE PROPOSED PROCEDURES TO PROTECT HEALTH AND MINIMIZE DANGER TéTEIFE AND PROPERTY AND RELATE THESE PRO-
CEDURES TQO THE OPERATIONS LISTED IN ITEM 9: INCLUDE: (a) SAFETY FEATURES AND PROCEDURES TQ AVOID NONNUCLEAR ACCI-
DENTS, SUCH AS FIRE, EXPLOSION, ETC.. IN SCURCE MATERIAL STORAGE AND PROCESSING AREAS. ‘ 3

/ ‘.f-:«'.; ‘<
Ses 9 and 10 above

u:llll,v-._ ] . .

te:
e

o
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(b) EMERGENCY PROCEDURES IN THE EVENT OF ACCIDENTS WHICH MIGHT INVOLVE SOURGE MATERIAL. - -

sﬁ.s-‘umm

(c) DETAILED DESCRIPTION OF RADIATION SURVEY PROGRAM AND PROCEDURES.

Ses 9 and 10 abowve - - oo

13. WASTE PRODUCTS: If none will be generated, state ‘““None'’ opposite (a), below. If waste products will be gener-
ated, check here (] and explain on a supplemental sheet: See 9 and 10 M
(a) Quantity and type of radioactive waste that will be generated.

(b) Detailed procedures for waste disposal.

14. IF PRODUCTS FOR DISTRIBUTION TO THE GENERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN
10 CFR 40 ARE TO BE MANUFACTURED, USE A SUPPLEMENTAL SHEET TO FURNISH A DETAILED
DESCRIPTION OF THE PRODUCT, INCLUDING: . .

(a) PERCENT SOURCE MATERIAL IN THE PRODUCT AND ITS LOCATION IN THE PRODUCT.

(b) PHYSICAL DESCRIPTION OF THE PRODUCT INCLUDING CHARACTERISTICS, IF ANY, THAT WILL
PREVENT INHALATION OR INGESTION OF SOURCE MATERIAL THAT MIGHT BE SEPARATED
FROM THE PRODUCT.

(c) BETA AND BETA PLUS GAMMA RADIATION LEVELS (Specify instrument used, date of calibration and
calibration technique used) AT THE SURFACE OF THE PRODUCT AND AT 12 INCHES.

(d) METHOD OF ASSURING THAT SOURCE MATERIAL CANNOT BE DISASSOCIATED FROM THE MAN-
UFACTURED PRODUCT.

CERTIFICATE

(This item must be completed by applicant)

1s. The applicant, and any official executing this certificate on behalf of the applicant named in Item 2,
certify that this application is prepared in conformity with Title 10, Code of Federal Regulations,
Part 40, and that all information contained herein, including any supplements attached hereto, is
true and correct to the best of our knowledge and belief.

W. R. Gracs & Co.
Davisen Chemical Division

(Applicant named in Item 2)

9/19/67
Dated

(Titie of certifying official authorized to act on behalf of the applicant)

WARNING: 18 U.S.(. Section 1001; Act of June 25. 1948; 62 Stat. 749; makes it a criminal offense to mak? a wi'lll'u'lly_ fal.se. state-
ment or representation to any department or agency of the United States as (o any matter within its jurisdiction.

kY

U.S. GOVERNMENT PRINTING OFFICE: 19%64—0O-706-377 B17—427—2
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o T Form Approved: ABudget Buresu No. 41-R1388.2 - Modile apprawvé; Bureau du Budget No. 41-R1388.2
Form PC-826 UNITED STATES 0. &RICA (ETATS-UNIS D' AMERIQUE) , OR OFFICIAL USE ONLY
(10-24-55)-1 DEPARTMENT OF COMMERCE (MINISTERE DU COMMERCE (Réserve’ au service administratif}

BUREAU OF FOREIGN COMMERCE (BUREAU DU COMMERCE EXTERIEUR)

Import Cer'c,incate No.(Certificat d' importation NoJ)
-7 ALY T At - .
IMPORT CERTIFICATE oo h\ djcq‘l w 6_ :
{CERTIFICAT D' IMPORTATION) L ] '

(Declaration of Destination on Selected U. S. Imports)

(Déclaration de Destination concernant 1°importation
aux Etats-Unis de certains Produits selectionnes

1. Name of U. S. importer of principal ins the transaction

Not valid unlesas official seal of Depsrtuen‘t of

l Commerce appears in this space. {Non valide a

moins qu'un sceau officiel du Departement du
Commerce ne soit appose dans cet espace.)

Address  W. R. Gracs & Cospany ose_

(strect. P, 0. Box 188 ROTE
Zone, Pompton AL Read instructions on the reverse side before
State) Plains, X. J. 07 completing and submitting this form. (Lire les
instructions ay verso avant de remplir et de
- _l présenter la présente formule. S

2, Foreign exporter's name and address (Nom et adresse de 1’ exporta-

Nomde 1’ importateur ou du cormettant des Etats-Unis figurant dans la transaction]| This certificate not acceptable to the Foreign

Government unless presented within from

teur ‘etranger} efficial. (Le present certificat ne sera pas
The. Coldschmidt A.GC. accepte par le gouvernement etranger interesse
a moins d'etre presente dans les > qui
Poatflchh/iJ iwivfronttin date de la cetrtigicéatiidon onnee par
e fonctionnaire competen u Ministere du
Essen 1} Germany Conmerce. }

date of certification by Department of Commerce”

3. Country of exportation (Pays d’exportation)

£S5

4. Commodities to be imported (Produits devant &tre importés)

Total price and

Commodity description (See Special Inatructions for Item 4) peint of delivery

Quantity Description des produits (Prix total et
(Quantite) (Conaultesx les instructiona speciales pour question 4) lieu de livraison)
(a) {(b) (d)
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2] matric toms| Mcnazite Sand .
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A.E.C. License ¥o. STA~422

5, Representation and undertaking of U. S. importer or principal
The undersigned hereby represents that he has undertaken to import into the United States of America under & U, S

Consumption Entry or U. S. Warehouse Entry the commodities in quantities described above, or, if the commodities
are not so imported into the United States of America, that he will not divert, transship, or reexport them to
another destination except with explicit approval of the Bureau of Foreign Commerce. The undersigned also under-
takes to notify the U, S. Department of Commerce immediately of any changes of fact or intention set forth herein.
If a delivery verification is required, the undersigned also undertakes to obtain such verification and make dis-
position of it in accordance with such requirement.

Déclaration et engagement -de 1' importateur ou du commettant des Etats-Unis

Le soussigné déclare phr les présenfes qu’ il a pris 1’engagenent d'importer aux Etats-Unis d"bngriqu,e, en _vertu
d'une Déclaration américaine de Mise en Consommation, ou d'une Déclaration américaine d'Bntrée en entrepdt, la
quantité de produits cl-dessus, et que, dans le cas ol ces produits ne seraient pas ainsi importés sux Etats-Unis
d' Amérique, il ne les détournera, ne les transbordera, ni ne les réexporters & destination d’un autre lieu, 8i ce
n'est avec 1'approbation formelle du Bureau of Foreign Commerce. Le soussigné prend 'egalegent 1’ engagement d:aviser
le Miqistére du Comperce des Etats-Unis de tous changements survenus quant aux faits ou & l’intention énonceés dans
la présente déeclaration. 5{ demande est faite d'une confirastion de ls livraison, le soussigné prend &galement
1’ engagement d'obtenir cette confireation et d'en disposer de la maniere prescrite par cette demande.

Type or Print Type or Print
éle-ihre d'ecrire (Pridre d’crire
& machine ou a la =machine ou
en carsctdres Cracs en caractéres Manag - Earths
d’imprizmerie) . % & Co. d’ iuprimerie) ex - Rare

of Firm or Corporation Name and Title of Authorized Official (),

Name
(Nom de la Firme ou de la Sociétd) (Nom et titre de 1'agent ou employé autoris®)

£t £ L Ay Y
A Ly 9/25/67 \
~ signature of Authorized Official : Y Date of Signature W
(Signature de 1’ agent ou employé autorisé) {Date de la signature)
FOR OFFICIAL USE ONLY (Réservé au service administratif}
Certification: This is to certify that the above declara--.'Certification: Il est certifif par les présentes que la

tion was made to the U. S Department of Commerce through déciaration ci-dessus s été faite au Ministere du
the undersigned designated official thereof and that a Commerce des Etats-Unis par 1' intermédiaire du fonction-

copy of this certificate is placed in the official files, naire compétent soussigné, de ce Ministére et qu’une copie
SEP 2 6 1%7 I de ce certificat a té placée dans lesarchives officielles.
- .7%/’1 é—vw
Date {(Date) Designa{d Commerce Official (Fonctionnaire compdtent du Ministdre du Commerce)

QUADRUPLICATE COPY . _ Comn-DC_36956____
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INSTRUCTIONS

\

GENERAL

Submit this form in triplicate (3) (in quadrupli-
cate (4) for commodities classified as "source
material,® "special nuclear material,” or "facile
ities for theproduction or utilization of special
nuclear material,” asdefined and described in the

" Atomic Energy Act of 1954, and regulations of the

Atomic Energy Commission). The fourth copy of this
form should be retained for record purposes, and
when the original is signed and numbered by the
designated Commerce Official, the Import Certifi-
cate Number should be entered on the fourth copy.
This will facilitate entering the correct Import
Certificate Number on a delivery verification if
a deljvery verification is requested by the fore
eign exporter., (If the form is required to be
submitted in quadruplicate, a separate blank form
should be used to provide a record copy.)

Blank forms are obtainable at any Department of
Commerce Field Office or from the Bureau of Foreign
Commerce, Washington 25, D, C. The completed form

may be submitted for certification and validae
tion tothe Operations Division, Bureau 0f Fors
eign Commerce, Washington 25, D.C., or to one
of the following listed Field Offices of the
Department of Commerce:

Boston Houston Pittsburgh
Buffalo Jacksonville Portland
Chicago Los Angeles San Francisco
Cincinnati Miami Savannah
Cleveland New Orleans Seattle
Dallas New York

Detroit Philadelphia

In the case of items enumerated in theUnited
States Munitions List (22 Code of Federal Reg=
ulations 74) covering arms, ammunition, and
implements of war, communicate with the Office
of Munitions Control, Department of State,

SPECIFIC

Item 1 - The full name of the U. S. importer or
U. 8. principal in the transaction must
be shown. (The U. 8. principal in the
transaction is that person subject to the
jurisdiction of the U, 8. who is in a po~
sition to make the representations and
undertakings set forth in Item 5.)

Item 2 « Name and full address of foreign exporter
must be shown.

Item 3 - By "country of exportation" is meant the
country that will issue the export license
or other authorization for exportation.

Item 4 - Number and unit of quantity must be shown
in accordance with Schedule A,* and/or in
normal comercial terms. Commodity descrip=-
tion must be shown in normal commercial
terms and should include composition, type,
size, gauge, grade, horsepower, manufac-
turer’'s name, serial number, as well as
brand or trade names, catalog numbers, or
other trade characteristics which will aid
in exact recognition of commodities, In-
dicate status of equipment or material
such as new or used. The total price must
be shown in the customary form such as
f.o.b, (factory), f.a.s. (named port),
c.i,f., or other form,

Item 5 - Where the representation is made that the
commodities will be brought into the United
States under a U, S. Consumption or Ware=-
house Entry, the temporary unlading of
goods in a foreign trade zone which are
intended for subsequent entry into the
economy of the United States 13 not pre-
cluded. The U. S. Department of Commerce
shall benotified immediately of any changes
of fact or intention set forth on this
form. Such notification shall be in write
ing-and should include the Import Certife
icate Number, There must be shown the name
of firm or corporation on whose behalf
this document is filed. If signed by an
agent of the importer, such agency must
be indicated in the spece marked "Type or
Print Name and Title of Authorized
Official, "

Where the commodities are not imported
into the U.S. under such Customs enmtries,
permission to divert, transship or reex-
port the commodities must be obtained from
the Department of Commerce.
*Schedule A, Statistical Classification of Commodi-
ties Imported into the United States, for sale by
the Superintendent of Documents, United States
Government Printing Office, Washington 25, D. C,

'PENALTIES FOR FALSE STATEMENTS

The U.S. Code, Title 18 (Crimes and Criminal Proce-
dure), Section 1001, formerly Section 80, makes it
a8 criminal offense to make a wilfully false state-
ment or representation to any department or agency
of the United States as to any matter within its
jurisdiction, Maximum penalties under this provision
are $10,000 fineor imprisonment for 5 years or both,

Any person who causes or attempts to cau di:ve;,u
sion, transshipment, or reexportation of cof ditie
contrary to his representations made on the Import

tion, and denial of export privileges under the
Export Control Act; and in exclusion from practice
before the Bureau of Foreign Commerce.

BEGULATIONS COVERING USE OF THIS FORM

The United States regulation covering ‘Mutual Assiste
ance on U, 8. Imports and Exports (As Applied to
Selected U, 5. Imports)’ is set forth in Part 368

O@f -t Qamprehensive Export Schedule, which is avails

able for reference at any Department of Commerce
FPield Office. In sddition, a reprint of the regu-

Certificate, is subject to administrative sctiqn .. ,iastions.mey be obtained, free of charge, from any.

which may result indisqualification from el128tiz 3 682uese offices or fron the Depertment of Commerce,
ity to obtain a certified Import Certificate:fzpm” :’Raghington, D. C.

the Department of Commerce; in suspension, revoca=

FORM FC.828 (10-24.83)a 1

COMM-DC « 38988
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: TS-UNIS D' AERT . ik
NT oo qut’é{t%% E%ﬁxsrgﬁsog so%m%gasg \ecSL. <& au service admiristratif)

DEPARTME
BUREAU OF FOREIGN COMMERCE (BUREAU DU COMMERCE EXTERIEWR) -
Isport CertificateNofCertificat d’ importation Nod
- el \:‘).--_ b 54
IMPORT CERTIFICATE _ “‘{O«sw\-) m
(CERTIFICAT D’ IMPORTATION) T . w0

(Declaration of Destination on Selected U. S. Imports)

tpéclaration de Destination concernant 1* importation
aux Etats-Unis de certains Produits selectionnés)

1. Xame of U, S. importer or principal in the transaction Not valid unless official sesl of (Deu-n:.len; of
Ixpd o l Cosmerce appears in this space, (Noa valide a
PHILIFP BROTEERS Divisicn of L‘noins qu'un sceau officiel du ncpnrten)em du
Address 3 emicals Corygommerce ne soit sppose dans cet espace.
(Street, Bnqelhard:unerals & Ch e o
5.‘,,'.1. 2939 Park Avenue . | Read instructions on the reverse side hefare

X ' 10017 completing and submitting this form. (Lire les
Stare) New York, New York 10 instructions ay verso avant de remplir et de

présenter la présente formule.) woaths

Tom de 1* importateur ou du comaettant des Etats-Unis figurant dans 1a transactioni| This certificate not acceptable to the Forecign

Government unless piesented within 90 days from

T Print 3 P -
e T ierire Zngelhard Kinerals &

% ls sachine ou Chemi PO -3
en caractdres icals co Facion en caractéres &

4

2. Foreign exporter’s name and address (Nom et adresse de 1’ exporta- | date of certification by Department of Commerce
teur Btranger) Malex Corp. Ltd official. (Le present certificat ne sera pas
s.ar & . accepte par le gouvernement etranger interesse
, 2 weld Road s @oinstdl'e%retp?s%nte d:lil?i]et_ e SreeIint.]
e : suivront la date de la cer cation Uoddee P
Koala mmpu:.x-:alaysza e fonctionnaire competent du Ministere du
Commerce. ) 2,
3. Country of exportation (Pays d' exportation)
MATAYSIA
4. Commodities to be imported (Produits devant &tre importés)
. Schedule A .| Total price and
Coumodity description (See Special Instructions for Item 4) number point of delivery
Quentity Description des produits (Numéro de la (Prix total et
(Quantit€) (Consultes les instructions speciales pour question 4) liste A) lieu de livraison)
(s} L (b) (c) (g)
Lt - . «
e - 220 ’ © MALRYSIAN MCIAZITE SATD ) E‘J.S.Z.D. $33,000.00
© Metrie o . . :601.4500 " | CI7 :
.. Tons . E - CEARLESTON
Sl ... .| This Import Certificate replaces Import Certiricate
T4 pas No. NY31B801UX dated Nov. 7, 1967 which is.considered -
.. - .| cancelled. .. g )Z .
- otz
5. Representation and undertaking of U. S. importer or principal

<he undersigned hereoy represents that he has undertaken to import into the United States of America under a U, S.
Consumption entry or U. S Warehouse Entry the commodities in quantities described above, or, if the comrodities
are not so imported into the United States of America, that he will not divert, transship, or reexport them to
anotioe destination except with explicit approval of the Bureau of Foreign Commerce. The undersigned also under-
s.ies to notify the ¥U: S;-Department of Commerce immediately of any changes of fact or intention set forth herein.
if a delivery verification is required, the undersigned also undertakes -to obtain such verification and make dis-
position of {t_in accordance with such requirement. N

: A ok
Déclaration et enzageuenade )’ importateur ou di commettant des Etats-Unis .
Le ‘soussigné déclare par les présentes qu' il a pris 1’ engsgement d’ importer aux Etats-Unis d'}uirlque. en_vertu

d'une Declaration américaine de Mise en Consommation, ou d’'une Déclaration am@ricaine d'Entrée en entrepdt, ia
quantité de produits cisdessus, et que, dans le cas ol ces produits ne seraient pas ainsi importés aux Etats-Unis
d' Amérique, il ne les détournera, ne les transborders, ni ne les réexporters & destination d°un autre lieu, si ce
n*est avec 1’approbation formelle du Bureau of Poreign Commerce. Le soussigné prend egaiement 1’ engagement d’ aviser
le Winistére du Commerce des Etats-Unis de tous changements Survenus quant aux faits ou & l°intention enoncés dans
is presente déclaration, :Si demande est faite d'une confirsstion de la livraison, le soussignt prend Egaieaent
1’ engagement "d’ obtenir celte confirmation et d'en disposer de la maniére prescrite par cette demande.
* PRILIDPY. BROTEERS Division of . :

Type or Print S
[Pric¢re d'dcrire -

a la machine ou

M. Feingold

jmprimerie) d'imprimerie® oniatny £ o

Nage of Firm or Corporation ; R

) v-. o Name and Title of Authorized Official
(Nom de la Pirme ou de la Sociéte)

« (Nog} ed htre de 1’ agent ou employé autorisé) -

i

Mavoraer &, 1937

Signature of Authorized Official

Date of Signature
(Signature de 1'agent ou employé sutorisd) :

(Date de la signsture)

FOR OFFICIAL USE ONLY (Réservé au service administratif)

ti

the undersigned designated official thereof and that a  Commerce des Etats-Unis par 1° intermédiaire du 77

Certification: This is to certify that the above declara- Certification: Il est certifié par les présenter que ia

on was made to the U. S. Department of Commerce through déclaration ci-dessus a été faite au Ministere cu

copy of this certificate 1s placed in the official files. naire compétent soussi3né ¢ ocMinistére et qu'us :D“:;
My D 10:? < A de ce cej;x}f:.cst}e.e p.acéedans lesarchives officieiies.
v A . Z’n,(/_, R R

Date (Date) Designated Commerce Of ficial (Fonctionnaire compétent du Minist@re du Commerce)

QUADRUPLICATE COFY Comm-DC 36956
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Survey of Plant for St. John X.Ray lab
Mosasita Storage srea 2.10 w/br
Ball M1l ares 1 w/hr
¥omsite transfer drums 1 wi
Cantrifoge and Press #5 1-2 wr/nr
Barrels stored by tank #311 1.2 ar/hr
Crystal Diasolve Tank 1T wrfe
Tank #1 1 wr
Tank #2 b3 n',/g
Tank ¢ 0. 5-1nr/hr
Tank #-5 0.1~0.2 mr/hr
Pasking room 0203 mr/tir

;
;
{
él

Dr. Issvderger - Califom 49

Imsnberger suggests we purchase
and keep cne of them in for 1) wesk period.
Solders $1.5 each,
1 A5 A
B31



GerX L£QLX

mwnnuuﬁm.
_ Aflggaﬁggv
- Control lab 8.15
Sample-Thorita 6
Sampls - Indiian Send 2.5
Sample - Iéaho Sand 1.0
Ares betwess office snd lxb 6.15
Beckground in frant of plant Oul = 043
Sump in front Th shed 0.5

- Barrels alony fence 155

. Barrels near Mlling Rldz. 3535

Nomsite Storage | 6
Th(0H)) under Whittoey Press 3
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NUCLEAR REGULATORY COMMISSION. ) *'/Oh/l /
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- WASHINGTON, D. C..20555.

301+492-7000
o= S

L >
=7

FACSIMILE 'SERVICE REQUEST. :

DATE .

"
MESSAGE: TO:

TELECOPY" NUMBER: !
AUTOMATIC: YES' NO
VERIFICATION: NUMBER:

2-# * - ..
: SZmeJ;S';;zyﬁK

NO. OF PAGES. ./ . - PLUS INSTRUCTION SHEET' RETURN COPIES: ;IKEJSi% g )

STATE & CITY: i .o % v o, T

MESSAGE FROM:. = & .. .

TELECOPY NUMBER ©__ 301-427-4298 ___ RAPIFAX: AUTOMATIC:

301-427-4403 . £ 3M VRC AUTOMATIC -
VERIFICATION RUMBER:. : __ 301-427-4287 : ROOM #100 .
BUILDING ... °- OFFICE: PHONE _ -~ MAIL :STOP _
CLASS' OF SERVICE ._OVERNIGHT : 4 HOUR 2 HOUR ! %

1 HOUR ! . IMMEDIATE

SPECIAL INSTRUCTION:

Received/Time/Date. « Transmitted/Time/DBate '

N
s | ITEM# 5%

3



The tionnrzhie Marflyn L. Pouycuard
t's S. Youse of Ferresentatives
Vashireton, D.C. '20R1E

Pear Canqresswoman Logauards

1 am pleased to respend to your and Concresssan Ppe's letter of

fuopst 1n, 1097, to Chafrran falladinre’ reazrdine an exnandert rad{atien
survay of the avne Tounshin arsa. The Nenartment of Eneray (DCF) hes
agreed to consider the !, P, firace/Nare Larths, Inc., site for inclesion
in treir Formerly 2i11t{zed Actinn Prograrm (see attached Tetter), 21so,
ry staff fnforme me thit Cr. 'ott of OOF met witk Contressnan foe on '
fugust 18, 17°2, and that Pe aorees to perforr the requestesd expanded
survey within three to four weeks, -

11 can be of any further assistance to vou in this ratter, please feel
free to call,

Sincerely,

Witltae J. Mrcks:
Executive Nirecteor for Operations

Enclosures: Lotr from
Y, F, tatt o 2, ., Pace
dve 2/21/02

gc: DOr. W, o Mot

DISTRIBUTION EDO 12202

WIDircks ‘NMSS R/F

JGDavis FCUF R/F

DMausshardt FC Central File

RECunningham OCA

RGPage ‘ABentley

WTCrow BClausser

GWXerr,. SP FBrenneman, Rl

GCumtingham. ELD JKfuneman, Rl RI * RI*

Lunderwood , FBrenneman JKinneman

gEDgY Rf;) 8220/82 8/20/82

¢ "See previous concurrence copy

FCUPT FCUF* FC* FC* NMSS* NMSS EDO
WiCrow/al RGPage DRChapell RECunningham DMausshardt JGDavis WIDircks

I

3/20/82 8/20/82 8/20/82 8/20/82 8/23/82 8/ /82 8/ /82



8/ /8 28/ /8 28/ez2/8 Z8s02/8 28/02/3 28/02/8 z8/0z/8

SAMIIMM  spAegogW  IPMRUSSARHG  mRyBULUUNDIY { 1adeyuq abeqoy  Le/meadIN
o3 SSSHN . »SSHN »d4 Pt 3024 wdd4
- AdOd SOURULANOUGD SnBjABLd 39S, (€) 4735
28/02/8 28/02/8 . 488 003
uRmRUUL;  uveRUUALGY : poomiapun]
e T4 Iy “uemauuLNe 003 ‘weybujuunig
¥ *uessuuaLg - dS ‘M9 -
Jassnelod MOYI1M
A313uagy abegny
¥30 areybuuuUN) Y
C9LEd (eaud) )4 IpLBYSBNRK)
- 404 Andd - S|ARQYP
' 474 SSWM : SY9$300N

20zeel 003 NOILLNGINISIO
304 3 AT 290

i Sol 1/ i B3P
LRy %'} *L 03 I "3 “d
#04) 437 I9dnSO[Ouj

SUOLIVL0 4O SUPIRALY FAPINIGX]
S5 0 weiLis

fA13daduyg

*LIeI 03 #3Y
1oy aseald *4a3IBu $1§3 UL NOL O SRISHSSV LN, KuR 3O BG WD [ 4]

*Sa3de JNQ; 03
© 384T UBNI P8 AJALNS DEPURGXD PIISINDIL Y wii 4ad 03 PIDJLT & Joyl puw
26T ‘Gl ISHSNY L0 NOA I 33 Juy 39 A0 4y I dw S Uy J3ls La
foSly  *{JSiIFL PINIIR 335 ) WedDOJdy UORIIY PIZIIPLLIGR ALAS04 4183 !

UOLSNIOUS 403 345 U] ISYLANT SJVE/IDRIY Y v Y 49pLSu0d OF e ad
s (3ud) ADIFUZ 30 JuAQARdIU Nl TR9dR CLSUMO BUARH I 4O Adadns
UDLIRPBL PIPUBSXS UR Lijpdludd Culp)ieg ulaMplys 03 *2501 ‘ol Isnbay
29 4SIIV] §,pHLN000Y UDMOMSSIALUCD PUR JAOA U PULUISI4 O PISRAILG =R |

130, URUSSULONT) LRIy
21308 ®5°G ‘u0iupysan .

SOAJIVIUISIAADE 40 WSAOY °3 *
a3 °¢ 140y SLGR40U0H 9y}




UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

¥y By Crace § Coupany
Bavison Chemical Divisien l
Pompton Plains, ¥ew Jersey (7644

Attention: Mr, dugh J, Sweitzer
Flant Mansger

CGentlenens

" This refers to your spplication dated September 19, 1967, requesting
renewal of Sourece Matertal Liceane 3o, STA-422,

Your initial application for f source material license was filed nore
than ¢ix years ago and during this tiae there hava been considerable
corregpondence and amendmeats pertaining te the license, Therefore,
e are requesting that a nev g lication, complete fa itself, without
o reference to yrevicus applications, Le subnitted within thirty (30) .. -
&fﬁ <. . days from the date of this letter on the enclosed Porm AKC~2 in accord-
i aace with the instruetions provided with the form, ue believe that the
i : subuission of such a comsolidated application will snsble the Commission
ataff to evaluate {t gand subsequent amendments morc expeditiously., Also,
since the applicsation becomes a condition of the license, euch a coasoli-
dated applicatfon will facilitate an understanding of the terms gnd eondi-

Your renewal application was flled thirty (30) days prior te the expt~
ration date of the license. Aceordingly, pureuvant te Section 40,33 of
16 CPR 46, vour license shall not expire until your renewsl application
bas been finally determined by the Coemmiagion,

Yea trul UL
DISTRIBUTION: Ty ¥ yours,

Document Room '
1liance, Reg, 1 s
Subject file '

Br, reading file Don ¥. Barwes
Div, reading file Seuree & Zpecial Wuclear Materials
U \Mrapeh 0;%9
Division of Haterials Licensing qo

Eaclosures
Fore AEC~2

ITEM # _257

77



CHEMICALS DIVISION
RARE EARTHS

-

Mr. Don F. Harmon

Source & Special Nuclear Materials Branch
Division of Materials Licensing

4915 St., Elmo Ave.

Bethesda, Md.

Dear Sir;

DOZET Mo, _40-8¢

For Div. of Compliance

W. R. GRACE & CO. -
DAVISON CHEMICAL Dlws(%"

BALTIMORE , MD.

Reply to:
P. 0. BOX 188
POMPTON PLAINS
NEW JERSEY 07444
835-3060

Nov. 3, 1967

In reference to DML:CEM, we request that the enclosed process
discription relating to the break-up of monazite sands be treated as
company confidential material and that this process discription be with-

held from the Commissions public document

room.

Thanking you for your consideration in this matter;

Wi
,.‘r.'v- i

©oNve

-

ITEM # 239

101 N. CHARLES ST.,, BALTIMORE, MD. 21203 « PHONE AREA CODE 30%: 727-3900

Soncerely;

L2

£

Y Lyl -

J. Swei; Zer

O
¢
N

» e + S
PR Fa 1 W
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10.

In order to insure continued compliance with Part 20, Title io,

Mr. Peier Garino, a graduate chemist, is responsible for health and
safety at the Pompton Plains plant.

Mr. Don Hubbard will serve as a consultant and advise Mr. Garino
regarding the necessary radiation protection program.at Pompton Plains.
Mr. ﬁubbard has been actively associated with rgdiation protection
since 1949, After serving from 1949 to 1957 as Health Physicist fox
Union Carbide Nuciear Co. at the Oak Ridge National Laboratory, he
became_a Radiation Specialist with the AEC Inspection Division at
Oak Ridge. Since 1959 he has been associated with the Davison Chemical

Division, W. R. Grace & Co.

In addition, Controls for Radiation, Inc., Cambridge, Massachusetts
has been retained to carry out certain tests and to assist generally

with implementing the radiation protection program,

11 through 13 - See attached Health Physics Manual

14,

Rare Earth compounds containing less than 0.25% Th as impurity.
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DAVISON CHEMICAL DIVISION

W. R. GRACE & CO.

BALTIMORE , MD.

CHEMICALS DIVISION . Reply to:
RARE EARTHS - February 13, 1968 P.0.BOX 188
POMPTON PLAINS
NEW JERSEY 07444 ‘o
835-3060
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Mr. D. F. Harmon -

U.S. Atomic Energy Commission Fot Div, of Compliancy
4915 St. Elmo Avenue

Bethesda, Maryland

Dear Mr. Harmon:

With reference to DML:CEM, 40-86 and subsequest telephone
comversation, we are enclosing a process description which
describes our process and is suitable for filing in the
public document room.

We are also enclosing two additional copies of our health
physics manual.

Sincerely,

-~

(’/ / P // ch 1 B

~'peter ¥. Garino

PJG:db

QU

tne & FrUADE EQ O+ BAl TIMORE MD. 21203 » PHONE AREA CODE 301: 727-3800
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. W. R. GRACE & CO. S

Process for Breaking Monazite Sands Into Rare Earth and
: o " Thorium Compounds

—

Monazite sands are essentially an orthophosphate of rare earths and
thorium. The sands vary in composition according to the locality of origin
and method of concentration. The monazite occurs as crystalline occlusions
in pegmatites of parent rock, and is normally associated with Sther.heavy

) T minerals such as ilmenite, rutile, zircon and garnet, : .

A chemical separation process is used to break the monazite and produce

rare earth fractions relatively free from thorium, and a thorium fraction
relatively free of rare earths. :

FIRST OPERATION Digestion of the Monazite (Sulfonation Reaction)

The first operation of the process involves digestion of the finely
‘ground monazite sands with hot concentrated sulphuric acid. The rate of
the reaction of the monazite sand with the sulfuric acid, or sulfonation,
increases with finer particle size of the monazite sand and higher reaction
temperatures. The reaction starts as a fluid mixture of the two components.,.
As the reaction proceeds it gradudlly becomes more viscous and finally
putty-like due to the formation of voluminous anhydrous rare earth sulfate
crystals. The phosphate content of the monazite goes into solution as

- vhosphoric acid., Further agitation will cause sufficient thinning of the
mixture to allow discharge from the cast iron reactor. The reaction may be
considered complete at the end of four to six hours,

SECOND OPERATION

The second operation involves the crude separation of the thorium
sulfate from the rare earth sulfate. At the end of the sulfonation reaction,
the hot charge is quenched in a tank containing water and wash streams from
subsequent process steps. The wash streams contain sufficient . water to

dilute the free acid in the sulfonation and also provide water hydration for
rare earth sulfates from the sulfonation.

The hydrated rare earth sulfates are pumped through a filter press to
remove the sulfuric acid.. )

~
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Process...(Continued)

THIRD OPERATION Rare Earth Removal from Acid Streams

The thorium-rich acid liquors, or top acid, contain a small quantity
of the original rare earths contained in the monazite. These rare earths
are stripped from the acid by the addition of sodium sulfate which forms
insoluble acid rare earth double salt. This double salt contains some
occluded thorium and, therefore, must be processed to properly distribute
the rare earth and thorium values. The double salt is separated from the
acid liquor, then called stripped acid, by means of a drum filter. The
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 the thickened rare earth

hydroxide is then mixed with the filtered rare earth sulfate in operation
isx.

FOURTH OPERATION Thorium Separation from the Acid Stream

The thorium is removed from the stripped acid by addition of either
sodium fluoride or hydrofluoric acid which causes insoluble thorium fluoride
to precipitate from the acid, The thorium fluoride is separated from the
acid and the acid is saved for disposal. The thorium fluoride is then water

washed in the Shriver thickener. The washed product is then dried and packed
as thorium fluoride product.

FIFTH OPERATION

The hydrated rare earth sulfates (Operation 2) are filtered and counter-
concurrently washed with the rare earth process wash liquors before these
liquors are sent to the quench tank. This operation serves to remove the
bulk of the phosphoric acid and sulphuric acid from the rare earth sulfates

so that in operation six they contain a minimum acid contamination, since
acid interferes with the thorium separation.

SIX OPERATION Removal of Thorium from Rare Earths

The thickened rare earth hydroxide from operation 3 is mixed with the
soluble rare earth sulfates from operation 5 and filtrate from operation 8,
The rare earth values go into solution as neutral rare earth sulfates and
the gangue and thorium remain soluble as thorium phosphate. Complete
removal of thorium from the rare earths is accomplished by maintaining the
pH of this solution at 5.5. The phosphate cake is removed by filtration
and the polished rare earth liquors are sent to the second precipitation
tank (operation 8).

T e s r——— AR -—-r—-—- n e et e
.



‘the dump,

Pnocess...(Continuéd!

SEVENTH OPERATION Recovery of Thorium and Rare Earths from Gangue

The thorium phosphate cake in operation six is combined with the gangue
from the precoat drum filter in opera

values leaving insoluble residues. These residues are of two types; one con-
sisting of heavy minerals and unreacted monazite; the other consisting of
finely divided silica, calecium sulfate, filter-aid, etc. The heavy minerals
and monazite are recovered as the underflow of a cyclone classifier and the
finely divided material is removed by filtration and after washing is sent to
The acidified rare earth and thorium liquors are tecycled as
washes through the crude rare earth filter to the sulfonator quench tanks.

EIGHTH OPERATION Formation of Rare Earth Double Sulfate
Sl malth bUouble Sulfate

In the double sulfate precipitation tank, neutral rare earth gulfate
liquors from operation six are treated with sodium sulfate to form rare
earth double sulfates. This salt forms as a dense precipitate and is removed
from the slurry by séttling and filtration. The filtrate is collected and
treated with soda ash to pH eight, which causes the soluble yttrium earths to
precipitate. The yttrium earths are filtered and stored, the filtrate from
the operation goes to the plant waste.

Exposure Evaluation

Since this 1s a batch type operation, the maximum amount of source
material present at any step in the process is determined by the percentage
of naturallyoccuring thorium in the monazite sand. Because of the low per-
centage of radiocactive material to the total mass of the batch and the nature
of this material, the maximum radiation levels are such that an employee would
not recelve an exposure in excess of the limits set forth in Title 10, Part 20,
par. 20,101 during the regular course of his work activity,

e
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* HEALTH PHYSICS MANUAL
W. R. GRACE & CO,
POMPTON PLAINS -

NEW JERSEY

JANUARY 1, 1967 .

P‘REPARED BY

PETER J. GARINO .
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INTRODUCTION

It is important for any organization using radioactive materials to establish
a program that will insure the safety of its pergonnel and the inhabitants of the |
surrounding a:rea., and.complia’.nce with local, state and federal regulations. The
Pompton Pléins Pla.z.xt of the Davison Chemical Company has established the
radiological safety program described belowv. Its success depends upon the
cooperation of each individual.

The Health-Physics Departmetit has threé areas of prime responsibility.
They a‘re: the day-to-day evaluation of radiation exfosure; the reduction of
exposure by any applicable control measures; and, the monitoring of all materials
and effluents discharged from the plant site. The fact that all exposure levels are
maintained below maximum permissible levels is an indication that the control
proceduz.'_es are working, but since any unwarranted exposure is foolish, tﬁe
efforts to maintain radiation levels as low as possible in these three areas of
responsgibility should be paramount,

A prime factor in the control of radiation exposure is the proper training
of operating personnel. It isa paft of the Health-Physics_ Department's
responsibility to see that every individual knows what he is ;vorking with, what the
hazards are, and what measures are being taken to insure his safety. The employee
must be trained in safe techniques and know what to do in case of accident. Finally
he must be made to realize that ob»servance of ;afety rules and personnel
monitoring requirements are just as much a part of the job as the actual operation

performed.

(1)
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Thorium, small amounts of uranium and their compounds occur naturally in

monazite or thorite. Chemical separation produces a mixture of thorium a3z

a.n_d
thorium 288 plus the uranium disintegration produéts in radioactive equilibrium,
and may drive off the active daughter creating an airborne hazard. Thorium decays
slowly to form th.oron gas which then decays to form stable lead, with the emission
of alpha and beta activity.

Fifty to seventy-five years of experience in refining thoria from monazite has
produced no noticeable evidence of radiation injury or chemical toxicity. Industrial
exposure averaged 10-10 uc/cc during thig period.

Certain recent animal toxicity data indicates radiation dosage from thorium
might better be compared to that of plﬁtonjum than to uranium. Calculations based
on these and other animal data suggest that permissible occupational exposure to

thorium should be reduced to 2 x 10'12

uc/cc for 40 hours per week. However,
the most recent review on the subject strongly supports the uranium comparison
and retention of the present limits. The National Committee on Radiation

11 uc/cc as a

Protection has recognized this disparity and has proposed 3 x 10~
temporary permissible level with the recommendation that exposure levels be
kept as low as operationally possible.

This ma;nual cOntains general safety procedures and rules which must be
followed by all employees, ‘methods of analysis, administrative forms, and dia-
grams of the plant and surrounding area.

The basic purpose of these safety procedures is to prevent entry of radio-
active material into the body by ingestion, inhalation, or other n;xodes, to minimize
exposure of personnel to external radiation, and to limit the cross contamination

of areas and equipment.

(2)



RADIOLOGICAL SAFETY.ORGANIZATION

HEALTH PHYSICIST
" CONSULTANT

D. Hubbard

& w = m wm w =% ® W o= -

DIVISION MANAGER

R. L. Stone

PLANT MANAGER

H.J. Sweitzer

HEALTH PHYSICIST

P. J. Garino

PRODUCTION FOREMAN

S. Wright

CONSUL?ANTS
1. Controls for Radiation, Inc.
2. 1Isotopes, Inc.

3. St. John X-ray Laboratory
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DEFINITION OF TERMS

Controlled area ' Any area, access to which is con- )

- trolled by the licensee. '
Airborne activity or activity on any

. object which may be transferred to a

‘ piece of filter paper which is-lightly

. : - - rubbed on the surface. ¥

Sprea&able activity

Non-spreadable activity - Fixed contamination which cannot be

transferred to the smear paper,

-Maximum permissable dose (MPD) . -That amount of ionizing radiation,
: . . " which in the light of present know-
) " ledge, is not expected to cause
appreciable bodily injury to a person
at any time during his lifetime.

Maximum permissable conceatration(MPC) In restricted areas this is limited to

: ‘ . 3x10-1! microcuries per milliliter -
of air. This is equivalent to 110 Y
alpha disintegrations per minute per
cubic meter of air. '

Roentgen The quantity of X or gamma-radiation

such that the associated corpuscular
- " . emmission per 0.001293 gram of air
" -{lcc of dry air at standard conditions)
- produce, in air, ions, carrying one
electro-static unit or quantity of elec-
tricity of either sign.-
The amount of ionizing radiation that
will produce the same biological effect
_ . _ ] as that produced by one ‘roentgen of
) ' _ .+ " high voltage X radiation.

Roeatgen Equivalent Man (REM) .

Radioactivity : " Process whereby certain nuclides -

' : : o .- undergo spontaneous disintegration,
o ' “ .. liberating energy through alpha or
T : S *°  beta particles or gamma Photons or
a combination of these.

A person trained in that branch of
radiological science dealing with the
protection of personnel from the
harmful effects of ionizing radiation.

Radiological Safety Officer (RSO)

(4 L
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Definition of Terms

thiéactive Units - T Me;sured in disintegrations per.ﬁni: )

" - time or in curies. A commonly used
submultiple of the currie is the micro
+ curie (One uc = ,00000lc = 3.7 x 104
dpr = 2.2 x°10° dpm) _ :

Restricted area .- ) ép'area, access to which is controlled

by the licensee - . L

“Any or all of the following: 'alpha rays,
beta:rays, gamma rays, X-rays; neutrons,

high speed electrons, high speed protons

and other atomic particles. .

Radiation o -

— - — — e L



MAXIMUM PERMISSIBLE LEVELS AND CONCENTRATIONS (cont.)

.. PERMISSIBLE CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

. TABLE 1 & TABLE 11a
MATERIAL L A
Column 1 Column 2 Colunn 1 Column 2
Alr Water Air - Water
Th-natural (soluble)= ~ = = = = = = = = = = = = = 3x10-11 3x10-5 1.0x10-12 1,0x10-6
Th-natural (unsoluble)- = = = = = = = = « = - - 3x10-11 3x10-4 1.0x10-12 l;Ox10’5
U-natural (soluble)- — = = = = = = = ~ _-_— - - e 7x10~11 Sxio;” 3x10~12 2x‘10"5
U-natural (unsoluble)- = = = = = = = = = =~ = = = 4 ex10-11 sx10™4 2x10712 2x10~5

é_iabié I:applieszto:reétticteduareas, Table II-tp unrestricted areas.

-
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. CONTAMINATION CC. JROL

The processing of monazite ores results in potential health hazards to both
the employees and to the plant community. The control of in-plant hazards require
the evaluation of employees' exposﬁres. 1 The sources of the exposures are external
radiation from thorium and its daughter products and small amounts of uranium,
taken into the bociy by inhalation or ingestion of airborne a.ctiw.rity or surface
contamination. To control the potential hazards to the plant community it is
necessary to determine and control the quantity of uranium and thorium with its
daughter products released from the plant. This includes liquid and gaseous
effluents, solid waste materia.i. and contamination on material or pe;sonnel leaving
the plant area.

In the interest of general personal protection, all persofmel working in the
‘vicinity of operations in which a potential dust hazard exists are required to wear
respirators.

All personne‘l working in the plant processing areas are required to undergo
a clothing change prior to reporting to their work areas. On arrival at the-plant,
operatofa enter the clean area (west side of the locker room), undress and place
their street clothes in their assigned lockers. They then pass into the process
aréa (east side of the locker room) and put on their process clothing and safety
shoes. At the end of their shift, operators return their process clothing to
their lockers in thel east locker room and pass into the west locker room.

Supervisory personnel and those individuals who have occasion to vigit the
processing areas are issued smocks and overshoes. These are worn at all
times while the individual is in thé processing area. They are maintained on
hangers immediately adjacent to the chemical control laboratory. Plant visitors

follow the same procedure described for supervisory personnel.

(7)
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Controls have been ;stablished to insure that equipmgnt and materials leaving
the plant are not significantly contaminated. Prior to the release of any material,
written approval must be obtained from the Health .Physiés office. All radioactive
matérial brought onto the plant site will be monitored by the Health Physics

department to insure that maximum permissable concentrations of radioactivity

are not exceeded. Records of incoming and outgoing materials are maintained in

the office.

(8)



"RADIATION - SURVEYS

1. ~ Air Samples
The extent of airborne contamination in the Rare Earth Processing

Plant site is monitored by sampling the air in different parts of the plant with a

Staplex Hi-Volumae Alr Sampler, equipped with 2 _T.F.A. 341 filter, and determining '

the radioactive content of the dust accumulated on the filter. The procedure

~

employed conszets of sa.mplmg the air in a particular loca.hty at the ra.te of 20 cu. .

ft. per minute for a period of 5 minutes, allowing the collected dust to age 48 hours.

to permit the decay cf radon and thoron, counting the sample in a proportional

_counter-scaler arrangement and converting the resulting reading to uc/ml.

Air samples are taken by each of two different schemes. In the

first instance, each of the positions designated as air sampling stations in exhibit

. #l are monitored at least once quarserly. while other areas are monitored once :

every.v six mouthe. In the second scheme, each operator station is monitored ‘

dunng a period of product:.on. In the latter case a complete eurvey is conducted

:Ln eveet of a process change. ~ In addition to these two eystematic sampling

methods, the Heelth Physicist makes a number of spot checke of the air count ‘

when he, during the course of hie_daily routive health inspection, feels that a

been te.ken.

particular operation or area requiree such a.ttenti.on.
.In the event tha.t it is found that the air count in a particula.r area :
exceeds the following tolerance lumts. the Health Phyeicist has the authority to

cauee a cessation of the apphca.ble opera.tton (s) until correctional meaeuree have

4

(9)
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: TOLERANC'E LIMITS FOR RESTRICTED AREAS

-11
Thoriem 3 X 10

uc]ml.
. Uranium 7X10 uc/ml
. . . _ "

Reports of the suiveys of airborne contamination axe prepéred by the

Health Physicist and distribute§ to the plant mansger and department heads.

Cooaoy C
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LOCATIONS OF AIR SAMPLING STATIONS

1. Restricted Areas

a)

b)

c)
d)
e)
f)
g)
h)
i)
j)
k)

1)

Shipping Room - in the center of the room, five feet from the east wall.

Pulverizing Room - in the center of the room.

Calcining Furnace - midway between press number 4 and the furnace.

Thorium Refining - in the hallway near the rear south side antrance.

Thorium Crystallization Unit - in the center of the room.

Process storage - in the center of the room.

.Ball Mill - in the center of the room.

Monazite Stora_.ge Area - three feet from the center of the south wall.

Lunch Room - in the center of the room.

Thorium Hydroxide Storage - on the south side of barrels.

Development Laboratory - in the center of the room.

Sulfonation Kettie Area - midway along the south wall of the room.

2. Unrestricted Areas

a)
b)

c)

North west corner of property line.
Midway along south property line.

Southwest corner of property line.

(11)
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~ RADIATION SURVEYS )

2. Liquid Waste - Plant Effluent

The waste treafment plant treats all lic!uid wastes issuing from the
plant. Thé waste involved consists of _wash water, floor washings and surface
run-off from the adjacent plant property.

Th;e process involves the use of an average of 18,000 gallons of water
per day. All of the washes are discharged into a common 1,000 gallon sump .
equipped with two automatically controlled force pumps which pump the waste to
a retention tank. Each pump has capacity to handle the peak load and is installed
so that the second pump starts in case of extfeme demand or failure of the first,
Signals are installed in a control house to indicate the proper function of the
pumps.

The retention tank has a capacity of 50,000 gallons which provides
a minimum of 48 hours average retention of the wastes. In addition to the purpose
of acting'as a reservoir, or constant head installation, the tank provides means
of blending effluents of widely varying pH so that the automatic pH contrglling
equipinent may function more efficiently. The incoming iwaates flow through a
distributing channel in the tank and effluent, after initial settling, is removed
from the midpoint of the tank and flows by gravity to a mixing tank. A draw-off
is provided at the bottom of the tank to pPump accumulated solids to the sludge
filter press.

An 8,000 gallon mixing tank, equipped with a gate agitator receives
effluent from the retention tank at its midpoint. A pH electrode assembly is in
circuit with the mixing tank and electrically connected t§ a mechanically
operated diaphragm valve. Two storage tanks are pr'ov'ided to feed either 50%
sulphuric acid or 50% caustic soda solution through the automatic diaphragm

valve to the mixing tank as called for by the pH controller. Again signals are
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provided to indicate pri{p-er functioning of the valve and "dlxemical supply t;.nks
as well as a recording chart which indicates the pH of the mixing tank. Thé mixing
tank effluent is piped to a 2,000 gallon Hardinge thickener at pH 5.8 - 6. 2.

The Hardinge thickener provides a cle;r overflow to a final clari-
fication tank and adjusted to give a 20% solids underflow which is pumped to a
sludge 'filter press in the control house.

- The final clarification tank of 50, 000 gallon capacity provides an
average 48 hours of retention time for the effluent before discharge from theA
system. The main function of this tank is to provide sufficient time for post
precipitation of solids after pH adjustmel;xt. A draw off is provided at the bottom
of the tank to pump 'a.ccu;rnula.ted solids to the sludge filter press.

The sludge filter is of the plate and frame type with a capacity of
6 cubic ft. of cake. Approximately 60 cubic feet of sludges, or 3,500 lbs. are
rémoved weekly. These sludges are hauled to a dump on the property.

The system was designed to operate automatically. Twelve man
hours per day a.re' devoted to the maintenance; cleaning and control of the
operation. - The entire operation is under the suéervision of the plant chemist
who checks- the performance of the equipment, and samples prepared by the shift
operator,.

A log is maintained which indicates satisfactory operation of the
system for pH and turbidity control. The pH of the effluent is maintained between
5.0 and 8,0 according to the perrhit granted by the New Jersey State Department
of Health who have approved the design and mode of operation of the system. We
have found through experience that the system operat.es more satisfacforily at
lower pH values since the precipitate formed by neutralization setties more
rapidly assuring a cleare: effluent.

(13)
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The efflne;{c'is sampled daily at the overflo W)of the Hardinge thickener
and at the Weir in the control house. Sampling at the Hardinge thickener in the
system p:ovides an average 48 hour retentioﬁ time t;efore discharge and will in-
dicate the quality of the efﬂi:ient enteriﬁg the final clarification tank. Sampling at
fhe Weir provides a check on the amount of cohtamin;tion which has settled out of
the effluent in the final clarification tank or if there is any additional contamination
being added to the effluent thro‘ugh the accumulation of sludges in the clarification
tank.

‘i‘he samples are immediately taken to the laboratory together with
the completed '"plant eflfluent form". Upon completion of analysis of the sample
the Health Physic'ist reviews the analytical results and compares them with the
maximum permissable concentration. The effluent is then graded according to
the following st;ndards:

PLANT EFFLUENT STANDARDS

Grade of Sample Position and % M.P,.C,

Effluent Hardinge Overflow Weir Disposition

A 33 = 33 Excellent effluent

B 33-66 = 33-66 Satisfactory effluent

C 0-66 = 33-66 Posgsible contamination from
final effluent tank

D .33-66 : 33-66 Indicates buildup of cori-
tamination. Notify Plant
Manager.

E 66-100 = 66-100 Continued contamination.

' Notify Plant Manager

E 66-100 z 66-100 Further build up from final
effluent tank.

F 66-100 = 66-100 Increasing contamination from

plant process. Alert Plant
Manager. Additional analysis.

(continued)

(14)
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Grade of Sample Positionand % M.P,C,

Effluent Hardinge Overflow Weir
F £ 100 = 66-100
F £ 100 = £ 100

Disposition

Shut down departments dis-

. charging effluents.

Shut down departments dis-
charging effiuents and hold up
effluent.

Copies of analysis of effluent grade D or lower must be
immediately presented to the Plant Manager

On the final day of each month the Health Physicist prepares a

""Monthly Report of Material ]jischarged into the Pompton River' in which he

presents the high, low and average amounts of process effluent discharged during

the preceding month and the high, low and average concentrates expressed as a

percentage of the maximum permissible concentration. The original and two

copies of the report will be sent to the Plant Manager and one copy retained by -

the originator.

All effluent and river samples are monitored with a Proportional

counter, decade scaler circuit by methods outlined in Appendix B.

(15)
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. these areas is shown in Exhibit #2 (Appendix)

..._.__.___-..;.._‘\J, I : - __.i\/

RADIATION SURVEYS

" 3, Personnel Monitoring

All employees who ha.ve-rea.son to ehter the preceseing'areaa are
. requu-ed to wear film badges. 'I'hese badges. supplxed by the St. .Tohn X- Ray

Labora.tory, are read everymonth and a report of the rea.dmgs by name a.nd badge

number if furmshed the health phystcxet. The hea.lth phyexcut prepa.res a report _

- of the exposure readznga whxch is sent to the pla.rxt mana.ger. '

New fxlm ba.dges are 1ssued by the health phyncs office each week. -

Film ba.dges are not carned home or left in process areas but are hung in their.

asazgned spaces on film badge racks.

Individual work activities are so” scheduled that an eperator is ix_ot

aubject to radiation in excess of 1,25 re.m/qr. In the event of a reading ex-

ceedmg 1, 25 rem/qr.: as ehown by a lem badge report. the area supervisor-is
notified,. the individual's work pProgram reviewed and the results of the review
‘filed with the weekly film badge report.

4. External Radiation Surveys : ' . o .

A radiolog:.cal survey of the entire Ra.re Earths Processing Plant

is made by the health physicist quarterly. To facilita.te such sur‘ve.ys.

the plant has been subdivided into a series o£ monitormg areas. A diagrem of

Each area is surveyed care£u11y=

AY

and the highest radxati_on level in the area is recorded. In the event that the

radiation level in any part of a given area exceeds 5 mr/hr the portion of the

area indicating such a level is posted with a ra.diation aign. Any area thh a

radiation level in excess of 10/mr/hr is s0 enclosed that oaly lirmted access to

authorized peraonnel is ava.uable.

(16)




A report describing the results of each radiological survey is pre-
f~ ' pared by the health physicist and is forwarded to the plant manager. Such

surveys are conducted using a Geiger counter manufactured by the Anton Electronic

‘ Laboratories, Inc., Brooklyn, New York, Model #5.

N

(17)
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DECONTAMINATION PROCEDURES

Personal decontamination methods to be used are dependent upon
the contaminating material and the area of the per;on contaminated. Generally
the following procedure is to be used immediately.

First notify Health Physics; specific measures will then be carried
out by this office. - Thorough washing with soap and water and then rinsing off
with large quantities of water is the best general decontamination method for
the hands and othe:-pa.rts of the body. For well localized contamination, however,
it is recommended that the area be washed off and cleansed with swabs and later,
if necessary, by using a general washing. This avoids the dangerous procedure
of spreading the contamination needlessly.

The following specific measures should be followed with the‘guidance

of Health Physics:

(a) For general hand washing: the hands should be washed two

to three minutes in tepid water using mild soap. Rinse thoroughly and repeat a

maximum of four times. If the required degree of decontamination is not then
reached, proceed with (b).

(b) Using a soft brush, wash and rinse three times in 8 minutes

of which no less than 6 minutes should be spent in scrubbing. Use only light

pressure so as not to abrade the skiﬁ. Rinse thoroughlty and monitor.
Generally, persons with a;ny wounds or cuts will not be permitted to
work in a radioactive area, unlg 88 s.pecific approval is obtained from Health
Physics. Any wounds, cut; or bruises received while working witﬁ; in or near
radioactive materials should be flushed with Wwater immediately and must be
referred to the Health Physics Department immediately so that more specific

measures can be taken.

{1k



Equipmer’ \’ 1y be decontaminated by was \) with detergent and
water until the desired permissible level of activity is ;btained. Other chemicals
which may be used include ammonium citrate, trisodium phosphate and ammonium
bi-fluoride. Equipment once conta.minatéd, must be treated in the exact same
method as othei' primary radioactive materials. Health Physics will supervise
the decontamination of this material anci equipment.

Health Physics will also monitor contaminated areas and determine
the most practical method decontamination. The method used will include those
mentioned under equipment and personal decontamination in addition to washing,

surface stripping and repainting.

(19)



‘ WASTE DISPOSAL )

Waste materials are a natural result of the manufacturing process at the
Rare Earth Processing Plant. . Procedures have been established to collect, handle
and dispose of the material. The general methods.of w;ste disposal are:

(a) Transfer - This must be to an authorized recipiént, whether he be a
licensee, a commercial disposal facility or the Atomic Energy Commission.

(b) Burial -'Is at a mini;num depth of fbur feet, successive burials are
separated by distance of at lesast six feet and not more than twelve burials are
made in any year. Finally the total quantity of licensed material buried at any
one location and times does not exceed, at the time of burial, 50, 000 microcnrai
of natural thorium or uranium. The coatractor or licensee must own the lé.nd
used for these burials and must limit access to this property to prevent hazard
to casual personnel.

(c) Discharge - Concentrations of licensed or other radioactive material
released as an effluent into ah unrestricted area must not exceed specifications
set forth in AEC Reguiations Title 10, Part 20, The amendment of a license
will be igsued if the applicant demonstrates that it is not likely that any individual
will be exposed to concentrations in excess of those set forth in the regulation.
Concentrations in effluents may be averaged over periods not greater than one
year. The established procedure for effluent retention and disposal is outlined
under Radiation Surveys, Plant Effluent.

(20)



i MEDICAL EXAMINATL JS

The Rare Earth Processing Plant has a medical protection program and
maintains medical records and radiation exposure records of each employee.
This medical program in itself can only be an added precaution for radiation
control and will be most valuable in maintaining the general health of the workers.
The clinical systems of radiation damage occur only with a considerable over-
exposure therefore the responsibility for prevention of radiation damage rests
entirely on the personnel monitoring and control systems.

At the pPresent time there are only a limited number of medical tests ’
available for radiation protection. Most exposure information is still obtained
from personnel and area xr;onitoring. Any radiation program is a failure if
clinical evidence of radiation damage appears. Thus medical tests are not as
much a part of a protection program as they are a confirmation that some acute
over-exposure has occurred.

Semi-annual.ly each employee of the Rare Earth Processing Plant receives
a complete blood count. Annually each employee receives a full chest x-ray.
Additional examinations are performed at the termination of any employment or
where candidates for employment exhibit or make known symptoms of normal

disease which may also be attributed later to radiation exposure.

(21)
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ADMINISTRATIVE FORMS

RARE EARTH DIVISION
DAVISON CHEMICAL COMPANY

POMPTON PLAINS, NEW JERSEY

HEALTH PHYSICS DEPARTMENT

(22)
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AREA MONITORING SURVEY DATA SHEET

DATE

NATURE OF SUSPECTED ACTIVITY

R.E.P.P WAYNE TWP., NEW JERSEY

BUILDING OR AREA

MONTTORED BY INSTRUMENT USED
LOCATION Distance Rediation REMARKS
From Source Level

#dn




(v2)

SURVEY OF RADIOLOGICAL AIR-BORNE CONTAMINATION

Location

Date

Time

Type of Survey

Results

Date




5 INCINERATION PER )‘_

Date

THIS FORM UPON COMPLETION, SURVEY AND SIGNATURE OF THE
HEALTH-PHYSICS OFFICER AUTHORIZES THE FOLLOWING ITEM (S) TO
BE BURNED IN THE TRASH BURNING AREA:

ITEMS

{1)
(2)
(3)
(4)

DATE TO BE INCINERATED

APPROVED BY

Department Manager

MONITORED BY

Health-Physics Department

(25)



" RARE EARTH DIVISI "'-)

PROPERTY PASS

THIS AUTHORIZES (Name)

Date

TO

REMOVE THE FOLLOWING ITEM (S) OF COMPANY PROPERTY FROM THE

PLANT;

ITEMS AND NUMBER OF EACH

(1)

(2)

(3)

() PERMANENT REMOVAL
() TEMPORARY REMOVAL

DATE TO BE RETURNED

DATE RETURNED

(26)

APPROVED BY

MONITORED BY , .
Health Physics Dept.




DATE OF INSPECTION

OPERATOR

3.

3

HEALTH PHYSICS DEPARTMENT

RARE EARTH DIVISION

DUST RESPIRATOR INSPECTION REPORT

CLASS

CONDITION OF RESPIRATOR

GOOD FAIR

UNSATISFACTORY

By

Health Physios Department

(27)
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Date

2
3

L'-'R.E. P,P WAYNE TWP., NI:.'}J JERSEY

RECORD OF DISCHARGE OF PROCESS EFFLUENTS TO THE

POMP'I’ON RIVER

Volume Plant Lab. Percent pH Remarks

Sample Sample MPC
No. No. :

,

(28)




- -HBALTH AND SAFETY DEP™.

r\‘.iz»i

‘R,B.P.P., WAYNE TWP., N.J.

— Operetor : _ 'Shift

Job Desoription ' o d/m/m®
CONCENTRATION

TIME OPERATION OR OPERATING AREA 4 (L) (#) (ave)

8:00
110
120
130
240
£50

9:00
210
:20
£30
240
$560

10:00
:10
:20
$30
140
250

11:00
110
:20
130
140
:50

12:00

LONCH
1:00
1:00

110
:20
130
140
50
2:00
t110
120
330
140
150
3:00
:10
320
230
140
:50
4:00 , .
210 '
~ $20
330
140
t50 .
5:00 - (29)
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JOB ANALYSIS SHEE';)

OPERATOR MEN/SHIFT SHIFTS/DAY
Operation Time| Oper. | Time | No. | CONCENTRATION | AVGE
or per per per of M3 CONC X
Operating Oper.| Shift Shift slps. : TOTAL
Area ’ {(min) TIME
(TXC) d/m/M3 times max.

(T)

(30)
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OPERATIONS SUPERVISOR

H.'J. Sweitzer

Home Phone

HEALTH PHYSICS

P, J. Garino

Home Phone

694-0877. Office Phone 835-2400

(1)
(2)
(3)

CONTACTS FOR EMERGENCY USE

OPERATIONS ASSISTANT

Spencer Wright

835-5119 _ Home Phone 786-1375

MEDICAL OFFICER

Dr. S. T. Bernson

PLANT AREA FIRE

Report fire alarm.
Use fire extinguisher.

Notify Operations Supervisors and Health Physicist.

(31)



PROCEDURES FOR THE MEASUREMENT

OF RADIOCACTIVITY

Hea.lth-Physics Department Davison Chemical Company
Pompton Plains, N. J.

(32)
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ALPHA COUNTING

ANALYSIS: Counting Procedure

The operations noted below are performed daily before any samples are

counted.

Thoroughly clean the sample chamber with ethyl alcohol (C;HgOH).

To determine the background, place a blank filter paper (Whatman #41,

' 1-1/8 inch diameter) on the pedestal. In scintillation counters, fasten

the blank in place with a plastic ring. In the proportional counter, place
the blank on the middle of the pedestal. Whenever possible, allow the
blank to count overnight. Record the time at which the counting was
started. To determine the counts per minute, divide the total count by

the count time (in minutes). This figure is recorded on the card provided.

Example: Background (bkgd) count was 235 counts in 18-1/2 hours.

18 x 60 = 1080 /£ 30 = 1110 = count time in minutes.
235 £ 1110 = .21 ¢/m bkgd.
When it is impossible to count the background overnight, if may be

counted in the morning. The background is then counted for 10 minutes.

Example: Counter registered 4 counts in 15 minutes. Time in minutes

was 15.
4 /-15 =27 ¢c/m baékground.
The geometry is calculated after the background is counted. This is done
by placing the alpha standard (496 d/m) in the chamber.
A, In scintillation counters, the standard is counted for 640 counts and.
the time recorded. The standard is counted three times and the

geometry is calculated from the average of the three.

(34)



B. In the proportional counter, the standard is counted for two minutes
and the count recorded.' This operation is repeated three times and
the average count is used to calculate the-geometry.

The geometry is calculated as follows: The counts per minute of the

standard is divided by the known disintegrations of the standard.

Example: The counts per minute of the standard was 239. The d/m

| of the standard is 496.

Therefore: 239 + 496 = .48 or 48% geometry.

Record this figure on the card with the background.

If the geometry drops to 35% or lower in scintillation counters or below

45% in the proportional counter; the counter should be checked by the

instrument repair man.

(35)



ALPHA COUNTING

ANALYSIS: Plateaus

1.

2.

3.

Place the alpha standard (496 d/m) in the sample chamber of the counter. .

Find the lowest operating voltage of the counter.

At this voltage make three counts

A,. In scintillation counters, make three 640 counts.
B. In the proportional counter, make three-minute counts.
Record these figures.
Make three counts every 25 volts in scintillation counters and every 20
volts in the proportional counter.
Continue in this manner until the count becomes too fast. That is, until
the scintillation counters record 640 counts in iess than 1.50 minutes or
the proportional counter records more than 1200 counts per three minutes.
Ascertain the average counts per minute by the following methods:
A, In scintillation counters, add the three count times and divide by 3
‘to find the average count time. Then divide 640 by the average count
time to determine average ¢/m.
Example: At 950 volts the count times were 3.28, 3.50 and 2.98.
3.28 £3.50 £2.98 = 9.76
9.76 =-3 =3.25
640 + 3.25 =197, the average counts/minute
B. In the proportional counter, add the three counts and divide by 9 to
find average counts/minute. 9 is used because there were 3 counts
and each count was for 3 minutes.
Example: At 840 volts the counts were 608, 626 and 599.
608 / 626 / 599 - 1833

1833 / 9 = 204, the average count/min.
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The average counts are then plotted on graph paper against the voltage. '.

— .

By using French curves, a curve is drawn.

The operating voltage is chosen from the plateau or straight line on the
graph. The operating voltage‘is usually 1/3 to 2/3 of the way across the
plateau.

Plateaus should be run once every three months. If major repairs are
madé on the counter, or if the geometry is too low, ont checks should

be made on the platéan. If the spot checks show much variance, an entire

new plateau should be rua.

(37)



ALPHA COUNTING

ANALYSIS: Alpha Air Dust

Procedure

L. The background and geome.try should be taken daily before counting any
s.amples. Directions for taking background and geometry appear in
preparations .for alpha cclunting.

2. The sample is placed on the pedestal and fastened with a plastic ring.
Samples are counted either for 32 counts or for 15 minutes, whichever
comes first. If a 32 count is reached in less than 0.05 minutes, it is
advisable to recount it for a 64 count.

3. Types of Samples Counted:

A. Uranium air dust samples — 4 to 5 hours should elapse from the

time of sampling to the time of counting. This is to allow for the
decay of radon gas.

B. Thorium alpha samples- - at least 24 hours should elapse between

time of sampling and time of counting. This allows for the decay of

thoron and other daughter products.

(38)
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ALPHA COUNTING

ANALYSIS: Alpha Air Dust

Calculations

A, To determine counts per minute, divide the total count by the count time
in minutes, then subtract the background of the counter. When referring
to ¢/m, it is assumed that the background has been subtracted.

This formula is count - bkgd. = ¢/m
time

‘Count = Atotal coupt Time = time in minutes.
Example: Sample 7B counted 32 counts in 7. 38 minutes.
The counter background was .12 c¢/m.
32 +7.38 - 4.35 |
4.35 - .12 = 4.23 ¢/m
B. To determine‘_.d'/m, this formula is used:

d/m = c/m';”‘
geom. .\

Example: Sample 7B c¢/m = 4.23 Geom. is 48%

4.23 - 8.81

.48
C. To determine d/m/M3. Air dust samples are usually reported in this

way. This formula is used:

d/m/M = d/m %, 7 is the absorption factor
(.%)* (Q)** for the filter paper in air

dust samples.
*%Q is the amount of air
sampled in cubic meters.
Example: Sample 7B: d/m = 8,81
Q is .6 Absorption factor is .7
d/m/M - 8.81 =20.98

1Tx .6

(39)
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ALPHA COUNTING

ANALYSIS: Counting Planchets

1.

Before a planchet is used, it is counted for five minutes to determine the "’
background of the ptanchet.

jr"la.nchets are always counted in the proportional counter. The planchet
is placed in the middle of the p§destal. “The sample is counted for L5 min.
unléss the ;ount is very fast. Then the counter may be shut off at any
time. (It is better to turn off the proportional counter on an e\}en minute
rather than a fraction of a minute, since ca.lcula.tiné is easier with even
minutes).

Planchets should be counted as soon as possible after they are dried,

except for Radium at equilibrium, i.e. 40 days.

(40)



ALPHA COUNTING

ANALYSIS: Plant Effluent

Procedure

1, Sample

A.

B.

Plate 5 ml. of the sample directly.

Calculate d/m/ml in the usual way. (See Calculations)

2. Liquid Phase

AO

Pla;ce a 10 ml. éliquot of the sample in a centrifuge tube.

Centrifuge for 15 minutes.

Carefully plate the liquid on a stainless steel planchet 2' in diameter.
Allow it to dry thoroughly and count in the proportional counter for

30 minutes.

Calculate d/m/ml in the usual manner. (See Calculations)

3. Solid Phase

A,

C.

D.

The solid which remains in the bottom of the centrifuge tube is
plated on a stainless steel planchet 2" in diameter.

The centrifuge tube is rinsed with water and the rinsing is plated on
.the planchet.

Allow the planchet to dry thoroughly and count it for 30 minutes in
the proportional counter.

Caicula.te d/m/ml in the usual manner. (See Calculations)

(41)
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ALPHA COUNTING

ANALYSIS: Alpha Activity in Murky Water

Procedure

(Clear water ‘samples are plated directly onto stainless steel planchets. A 5 ml.

aliquot is generalljr used.)

Method for Murky Water Samples

1.

2.

Place an ali.'quot of the sample (20-100 ml.) in a beaker.

Add an approximately equal amount {20-100 ml. ) of Nitric Acid (HNO3)

to the- aliquot.

Place the beaker on a medium heat hot plate and evaporate until about
5-10 ml. of aliquot remains.

Remove from the hot plate and allow the beaker to cool.

Add about 25 ml. of Nitric Acid (HNO3) to the aliquot.

Return to the hot plate, and allow the aliquot to evaporate until about

5-10 ml. remain.

Repeat steps 4-6 until the aliquot is clear.

Platé a small amount of the aliquot on a low background stainless steel
planchet by means of a dropper. Dry on a low heat hot plate. Add another
small amount of aliquot and allow it to dry. Continue in this manner until
all of the aliquot is plated.

Rinse the beaker with a small amount of water (6-25 drops) and plate the
rinsing on the planchet. |

Allow the planchet to dry thoroughly. y

Count in a low background proportional counter for 15 minutes.

(42)
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ALPHA COUNTING

Calculations

1.

To determine counts per minute, divide the total count by the count time '
in minutes and subtract the background of the planchet.

c/m =+total count - bkgd.
count time

Example: 20 ml. of a sample was plated on a planchet. The background
of the planchet was one count in five minutes or .20 counts per
minute. The aliquot counted 7 counts in 15 minutes.

c/rnin = 7T--.20 = 0,27
15

To determine disintegrations per minute, divide the counts per minute
by the geometry.

d/m = C/m
geom.

Example: The c¢/m of a sample was 0.27. The geometry of the counter

was 50%.

d/m = 0.27 - 0.54
.50

—

To determine d/m/ml the d/m is divided by the sample aliquot.

d/m/ml = d/m
aliquot

Example: 20 ml. of a sample had a d/m of 0.54

d/m/ml = 0.54 = 0.027
20

(43)
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BETA COUNTING
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BETA COUNTING

ANALYSIS: Counting Procedure

1. Backg;round

A. The background of the beta counter is taken daily. It is always taken
on the same shelf of the counting chamber on which the samples are
counted. .

l. The inside of the chamber and the counting shelf are thoroughly
cleaned with ethyl alcohol (C;HgOH).

2. The shelf is placed in the second slot (or on whichever shelf the
samples are to be counted.)

3. A thin aluminum absorber .001' thick is placed on the first shelf
(or the shelf above the one on which the samples are to be counted).
(This is done to remove the low energy RaD beta rays and the RaF
alpha rays).

4, The empty shelf is then counted for fifteen minutes.

5. The total count is then divided by the count time to determine

backgroun& in ¢/min.

c/m bkgd = C_ = ¢/m bkgd.
T

Example: The total count of a fifteen minute background was 125.
c/m bkgd = 125 15 = 7.3 ¢/m bkgd.
II. Geometry
A, The geometry is taken twice a week on the same shelf of the
counting chamber on which the samples are to be counted. If
another shelf is to be used, the geometry is taken on that shelf,

before the sample is counted.

(45)
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The Radium D and E source is placed on the counting shelf in the

second slot of the counting chamber.

A thin aluminum absorber (.001" thigk) is placed on the first shelf

or the shelf above the one on which the samples are to be counted.

The source is counted for three, three minute counts.

The three counts are then added and the result is divided by nine

and t;he background of the counter subtracted to determine the

average c/m.

Example: Radium D and E source counted 5300, 5282, and 5199
in three, three minute counts. The background of the
counter was 7.3 c/m.

Average c/m = 5300 £ 5282 / 5199 = 15781 /&~
9 - 1753.4 -7.3 = 1746.1 ¢/m,

The d/s of the source at the time of counting is determined by

~use of the graph prepared for each source. This number is

multiplied by 60 to determine d/m of the source. The average

" ¢/m of the source is divided by the known d/m of the source and

the result is the geometry of the counter.
Example: The source had a known d/s of 488 at the time of
counting. 488 x 60 . 29280 d/m. The average c/m

of the standard was 1746.1., Geo. : 1'746. 1 £ 29280 «

6.0% geometry.

(46)
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BETA COUNTING

,w:

ANALYSIS:' Pllatea.us

Procedure

1. | Place the Radium D/ E standard on the second shelf of the counting chamber

, ?f the beta counter.

2. Find the lowest operating voltage of the counter.

3. Three, threé minute counts are taken at this voltage.

4. Record th.e total count and the voltage.

5. Make three counts every twenty-five volts until the count becomes too fast.
(That is, until the count is so fast that not all of the counts are registered.)

6. Aacertain the average counfs per minute by adding the three counts and
dividing by nine. Nine is used because there were three counts and each
count was for three minutes.
Example: At 700 volts the counts were 5200, 5169, and 5310.

5200 / 5169 /5310 = 15,679
Average c/m = 15,679 +» 9 = 1742 ¢c/m (average)

7. The é.verage c/m's are then plotted on graph paper (20 x 20 sqs. /in)
against the voltage. By using French curves, a curve is drawn.

8. The operating voltage is chosen from the plateau or straight line on the
graph. The operating voltage is 1/3 to 2/3 of the way across the plateau.

9. Plateaus should be run once every three months. If major repairs az;e
made on the counter, or if the geometry is too low, spot ch.ecks should
be made on the plateau. If the spot checks show much variance from

the plateau, an entire new plateau should be run.

(47)
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ANALYSIS: Beta Activity in Gumpaper

Procedure

1. The entire guméa.per sample is placed in a c.lea.n 150 ml. porcelain
crucible (Reference: Cleaning porcelain crucibles)

2. The crucible is placed in the muffle furnace (800-900 °F) until the gumpaper
is completely ashed (approximately 20-30 minutes).

3. The crucible is removed from the furnace and allowed to cool.

4. The sides of the crucible are scraped with a spatula to remové the ash.
The ash is then transferred to a plastic planchet, 1-1/4 in. diameter.

5. The crucible is rinsed with a small amount of distilled water (10-30 m. ).

Two to five drops of Nitric Acid (HNO3) is added.

6. The crucible is returned to the muffle furnace until the rinsing has
evaporated,

7. The crucible is removed from the furnace and allowed to cool.

8. The residue of the rinsing is added to the sample in the planchet.

(Repeat steps 5-8 until the crucible is clean)
9. Record the time and date on which the sample was counted and report
‘it along with the results.

10. Report as d/m sample.

(48)
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BETA COUNTING

ANALYSIS: Beta Activity in Gumpaper

Calculations

1. To determine counts per minute (c/m): divide the total count by the count
time and Aaubtractgi the background of the counter. |
‘ Example: Gumpaper.330-1 counted 1029 counts in 15 minutes.
'fhe background of the counter was 8/1 ¢/m.
c/m =1029 215 - 68.6 - 8.1 = 60.5c/m
2. To determine disintegrations per minute pef sample (d/m/sample),
diviae the ¢/m by the geometry of the counter.
Example: Gumpaper #330-1 had a ¢/m of 60.5. The geometry of the

counter was 7.1%.

d/m/sample = 60.5 £ .071 - 852 d/m/sample.

(49)
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L BETA COUNTING )

ANALYSIS: Beta Activity in Liquids

Procedure

10

The background of a stainless steel pla.nchet' 2" diameter cupped planchet)
isv determined by counting it for five minutes in the counting chamber of
the beta counter on the same shelf as the sample is to be counted.

The planchet is placed o;z a transite board on a medium heat hot plate.
The sample is plated, a milliliter at a time on the planchet. An aliquot
of 1-5 ml. isAusually used. |

When the sample is completely dried, count it for 30 minutes on the
second shelf of the counting chamber of the beta counter.

Recozfd the time and date on which the sample was counted and report
this along with the results.

Report the results as d/m/ml.

(50)
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BETA COUNTING

ANALYSIS: Beta Activity in Liquids

Calculations

1. To determine the counts per minute (c/m): divide the total count by the
;ime counted and subtract the background of the planchet.
c/m=C - background = ¢/m
Exampl'i: 3 ml. of water sample #PR 421-1 had a total count of 768
in 30 minutes. The planchet had a background of 37 counts
in 5 minutes.
Bkgd. = 37:5=7.4c/m.
c/m = 768 » 30 = 25.6 - 7.4 (bkgd.) = 18.2 ¢/m.
2. To find disintegrations per minute (d/m): divide the c/m by the

geometry of the counter.

d/m = ¢/m = d/m
geo.

Example: 3 ml. of water sample #PR 421-1 had a c/m of 18.2
| The geometry of the counter was 6. 3%.
d/m = 18.2 = ,063 = 289 d/m.
3. To determine disintegrations per minute per milliliter (d/m/ml):
divide the d/m by the #liquot of sample used.
d/m/ml = d/m = d/m/ml
aliquot

Example: 3 ml. of water sample #PR 421-1 had a d/m of 289.

d/m/ml - 289 = 3 = 96.3 d/m/ml.

(51)



BETA COUNTING

" .ANALYSIS: Beta Pleated Filters

Procedure

1'

N
(-

The filter is cut in half and one half is used as an aliquot. (Reference:
Cleaning porcelain crucibles).
The aliquot is placed in a 150 ml. clean porcelain crucible.

The crucible is placed in a muffle furnace (approximately 100¢°F)

until the pleated filter is ashed. (Approximately 1-1/2 hours)

The crucible is removed from the furnace and allowed to cool.

By means of a stirring rod crumble the ash to a fine powder. If a fine
enough powder is not obtained, a r.nortar and pestle may be used to
break up the ash. The ash is then placed in a plastic planchet L-1/4 in.
diameter.

The sample is then counted on the second shelf of the beta counting
chamber for fifteen minutes. (See beta counting procedure).

Record the time and date on which the sample was counted and report
it along with the result. |

Report the results as beta d/m/sample.

(52)
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ANALYSIS: Beta Pleated Filters

—

BETA COUNTING

Calculations
1. To determine counts per minute (c/m): divide the total count by the count
time and subtract the background of the counter.
E'xa.mple: 1/2 of pleated filter #412-1 had a total count of 562 counts in
15 minutes. The background of the counter was 8.5 c/m.
c/m = 562 + 15 2 37.5 - 8.5 c/m (bkgd.) = 29.0 c/m
2. To calculate disintegrations per minute (d/m): divide the c/m by the
geometry of the counter.

d/m =c¢/m a2d/m
geo.

Example: 1/2 of pleated filter #412-1 had a c/m of 29.0.

The geometry of the counter was 6.4%.
d/m = 29.0 = .064 = 453.1 d/m
3. To determine beta disintegrations per minute per sample (d/m/sample):
multiply the d/m by 2 since 1/2 of the entire sample was used.
d/m/sample = d/m x 2 = d/m/sample.
Example: 1/2 of pleated filter #412-1 had a d/m of 453.1.

d/m/sample - 453.1 x 2 = 706.2 d/m/sample.

(53)
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BETA COUNTING

ANALYSIS: Beta Activity in Solids

Procedure

1'

On the analytical balance, weigh a plastic planchet 1-1/4 in. diameter.
Record the weight.

('Zarefully place an aliquot of the sa.mpie (enough to cover the bottom of
the planchet) into the planchet.

Reweigh the planchet and the sample and record the second weight.
Count the sample in the beta counter on the second shelf of the counting
chamber for fifteen minutes.

Record the time and the date on which the sample was counted and report
this along with the results.

Report the results in d/m/gram.

(54)
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BETA COUNTING

ANALYSIS: Beta Activity in Solids

Calculations

l. To determine counts per minute (c/m): divide the total count by the count
time and subtract the background of the counter.
Example: An aliquot of mud sample #712 counted 27198 counts in 15
minutes. The background of the counter was 8.1 ¢/m.
¢/m : 27198 + 15 - 1813.2 - 8.1 = 1805.1 c/m
2. To determine disintegrations pér minute{d/m): divide the c/m by the
geometry of the counter,
d/m =¢c/m = d/m
geo. .
Example: An aliquot of mud sample #712 had a ¢/m of 1805. L./
The geometry of the counter was 6.2%.
d/m - 1805.1 & .062 = 29115 d/m.
3. To determine disintegrations per minute per gram (d/m/gram):
Subtract the first weight of the plastic planchet from the second weight
‘(planchet / sarxiple) to find the weight of the sample. Divide 1 by the
weight of the sample (this is the factor for converting to grams). Multiply

the d/m by the factor to obtain d/m/gram.

d/m/gram = d/m x factor =« d/m/gram.

Example: The first weight of a plastic planchet was 0. 3561 grams.
The second weight, (sample # planchet) was 0.7678 grams.

The d/m of the sample was 29115,

0.7678g. - 0.3561g. = 0.4117g. (weight of sample)
1 :0.4117g. = 2.43 (factor)

d/m/gram = 29115 x 2.43 = 70749 d/m/gram.

(55)



Torm AZC-—410 UNITED STATES

ATOMIC ENERGY COMMISSION

SOUBCE MATERIAL LICENSE

Pursuant to the Atomic Energy Act of 1954, and Title 10, Code of Federal Regulations, Chapter 1,
Part 40, “'Licensing of Source Material,’’ and in reliance on statements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licenses to receive, possess and import
the source material designated below; to use such material for the purpose(s) and at the place(s)
designated below; and to deliver or .transfer such material to persons authorized to receive it in
accordance with the requlations in said Part. This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954 and is subject to all applicable rules,
regulations, and orders of the Atomic Energy Commission, now or hereafter in effect, including Title 10,
Code of Federal Regulations, Chapter 1, Part 20, “Standards for Protection Against Radiation,” and
to any conditions specified below.
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Licensee 3. License No.
1. Name W, R, Grace & Company STA=-422, as renewed
Davison Chemical Division 4. Expiration Date
2. Address Post Office Box 188 -~ v
Pompton Plains, New Jersey 07444 February 28, 1973
: : 5. Docket No.
- 40-86
6. Source Material 7. Maximum quantity of source material which
licensee may possess at any one time under
this license
Thorium
Unlimited
CONDITIONS

8. Authorized use {(Unless otherwise specified, the authorized place of use is the licensee’s address
stated in Item 2 above.) . .
Thorium ore processing in accordance with the procedures described in the
licensee's application dated November 3, 1967, and supplement dated
February 13, 1968,

9. The licensee is hereby exempt from the requirements of Subparagraph 20 .‘_203

(e) (2) of 10°CFR 20 for areas within his plant provided all entrances
are conspicuously posted in accordance with Subparagraph 20.203(e) (2) and
with the words, "Any area within this plant may contain radioactive
material,” ‘ '

10, Authorized place of use: The licensee’s facility
868 Black Oak Ridge Road
Wayne, New Jersey
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For the U. S. ATOMIC ENERGY COMMISSION
FEB 2 6 1988

41U, 5. GOVERNMENT PRINTING OFFICE : 1962 0 -s3298s  DON F. Harmon

Date of issuance

Division of Materials Licensing
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

FEB 2 6 1988

%, R, Crace & Company

Davison Chemical Division

Post Office Box 138

Pompton Plains, Hew Jersey 07444

Attontion: Mr, Peter J. Garino
Health Physicist

Gentlement

Enclosed i3 Source Material Licemse Mo, STA-422, as renewad, Also
snclosed is the process dascription filed with.ymxr applicatien .
datod November 3, 1967, which was superseded by your revised
rrocess description submitted Fedruary 13, 1968,

" k { truly yours
DISTRIBUTION: =y Y yours,

Document Room w/encl,
%}j\:uto liealth (license only)
Subject File w/encl,
ompliance, Reg. I, w/encl, Den F, Haymon
N. Doulos, DML, w/encls, Source & Special Nuclear Materials
Br. Resding File w/enel, Branch
Div, Reading File w/o encl, Division of Naterials Licensing
Enclosure:

License No, STA-422

0
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DIVISION OF COMPLIANCE- Action Information Concurrence ______Review

Memo Route Siip Comment Note & Return Per Our Telecon File

//wﬂ 2 (-a,e’fd/;u'L

R. W. Kirkman L
Region I . / SUBJECT: PHILIPP EROTHERS DIVISION CF \/_.____,/

ENGELHARD MINERALS AND /
7 CHEMICALS CORPORATION L
J. G. Davis U. S. IMPCRT CERTIFICATE A
. wr~Region IT NO. NY-31856-MA
uilhanitigg |

With a letter dated November 24, 1967, from the

B, H. Grier Department of Commerce, we received a copy of an
Region III _ import certificate showing that FPhilipp Brothers,

Division of Engelhard Minerals and Chemicals Corp.,
imported from Malex Corp., Malaysia, 220 metric tons
D. I. Walker of monazite sand. As you lmow, paragraph 40.13(3)
Region IV . of 10 CFR 20 exempts persons who import unrefined
and unprocessed ore containing source material from
~the regulations in 10 CFR 40 and from the require-
R. W. Smith ments for a license. Since monazite is a mineral
Region V ' occurring in sand deposits and usually contains
thorium, no specific license is apparently needed
to import this material. It is suggested, however,

- that an inquiry be made to determine the status and
: ultimate disposition of the material in question

' and more specifically to ascertain whéther the

material has been or will be refined or processed
by the importer. A copy of the import certificate
is attached for your information. Nelther FPhilipp
Brothers nor Engelhard Minerals and Chemical Corp.,
holds a specific AEC source material license.

Attachment:
Copy Import Certificate
No. NY-31856-MA
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J. R. .Roeder, Chief, Materials Inspection & FEB 26 1363
Enforcement Branch, Div. of Compliance, HQ

A. F. Ryan.‘lnvéstigation Specialist
Region X, Division of Compliance

.. .m, . PHILIPP BROTHERS DIVISION OF - \
| ENGELHARD MINERALS AND CHEMICALS CORP, \
YOUR MEMO OF DECEMBER 5, 1967 .

In accordance with your xequest of December 5, 1967, I
called at Philipp Brothers Division of Engelhaxd Minerals
and Chemicals Corxporation on January 17, 1968. I was
informed by Benjamin B. Bollag, Metal Trader, that the
monazite sand covered in the import certificate, attached
to your memorandum, was imported for Davidson Chemical Co.,
a division of W. R. Grace. Bollag stated that Philipp
Brothers does not do any processing whatevexr and is merxely
the import agent for the Davidson Chemical Company.

Records available at this office indicate that Davidsion
Chemical Company eithexr has or has had two source matexial
licenses, one, SMB~306, place of use - Exwin, Tennessee,
and STA-422, place of use = Pompton Plains, New Jersey.

No further action will be taken in connection with this matter
unless requested by you. )

PR
e

) OFFICE COMPLIANCE

i/ 4 | | |
SURNAME » .

o
oates | 2/21/68

- Form AEC-318 (Rev. $-53) 1.5, GOVERNMENT PRINTING OFFICE : 194—O-214-620 e
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" for each license.

REGION I, DIVISION OF COMPLIANCE
NEWARK, NEW JERSEY

_SPECIAL-LIMITED- INSPECTION

Name and- address of licensee: 2.

Date of Inspection: =~ .
t( / o ya A - ,//.:_.,,/’Aa“_ i . . "
F -t A _/{ — — K ’ .
N ) 3. Type of Inspsction: -
STl el U >
- .'“ et .-" RN
- I | "

YA, P~ C A . T
SR ./.:7//1‘/' . ;" LAy JuAaAlaas [ 0 omisild

License number(s), docket nu-bcr(c). number and date of 11.: a-.ud-cnt
Category and Priority of each ltconcc: .

’-;U‘"‘:T— | F"_:_R ;, ‘::‘_’,/ T .
Date of previous inaspection: R

Is "Company Confidential," or proprietory, or classified information

contained in report? . o R .
Yoo No %
(Specify paragraphs)
L ]
Scope of inspection:
Tt e
Inapector Dntcggf szOtt . :

~a.

Fes il

Date o

‘/’/EEgin'if - o
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