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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, 

Thomas T. Martin, Director 
Division of Engineering and 

Technical Programs

cc: 
Public Document Room (PDR) 
Nuclear Safety Information 
State of New Jersey

Center (NSIC)

bcc: 
Region I Docket Room (w/concurrences) 
Bill Cr , NMSS 
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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.I 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 dryness. 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 um 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 

proportional counter. Samples with gross alpha concentrations 

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 

errors.
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Samples from wells 5 and 6 contained gross alpha concentrations 

of 239 pCi/i 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 

identified in both surface and subsurface soil. The Ra-228 

concentrations in these water samples were 64.3 pCi/i and 

59.9 pCi/l, respectively. Radium-226 levels in these samples were 

2.13 pCi/l and 1.95 pCi/l, respectively. In the sample from well 5, 

alpha spectroscopy identified high levels of Th-228 and Th-232 

(178 pCi/l 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 the 

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/l 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 

errors.  

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
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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 

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 samples 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.
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FIGURE 1. Map of Northeastern New Jersey 
Indicating the Location of the 
W.R. Grace Property. 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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FIGURE 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

fl � � �

Well Relative Depth of Well Depth of Water Table Below Nearest ORAU 
Locationa 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 1.5 1.5-3.0 0.4 1.0 B39 
3 1.7 1.1-2.6 0.3 0.8 B38 
4 2.6 4.6-6.1 1.4 4.2 B35 
5 4.7 2.7-4.2 1.1 1.1 B16 
6 5.9 4.6-6.1 1.1 2.3 B29 
A(Artesian) 2.2 N/A 0 0 --

a 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/i or x 10-9 PICI/Al 

Well Depth of 

Location' Sampling (in) Gross Alpha Gross Beta Ra-226 Ra-228 Th-228 Th-230 T-3 -3 -3 -3 

1 3.1 (1.96 <2.76 __c 0....6..  

2 3.1 5.19 + 2 . 3 2 b 11.7 + 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 4.75T+ 2.29 4.76 + 2.44 0.11 T 0.04 0.53+ 0.27 <2.6 (2.6 <2.5 1.0 + 2.7 <1.9 0.8 +- 2.4 

4 6.2 01.69 <2.67 --

4.3 239 + 26 228 + 18 2.13 + 0.15 64.3 + 1.0 178 + 12 16 + 4 107 + 10 16 + 6 1.2 + 2.3 24 + 7 

6 6.2 183 T 47 242 T 47 1.95 T 0.14 59.9 T 1.0 <276 (2:6 <2.5 82 T 36 7.5 T 14.6 93 1 38 

A(Artes.) Surface <1.68 <2.67 

A " 58.5 <1.69 <2.67 

a Refer to Figure 3.  
b Error is 2a based on counting statistics.  

c Dash indicates analysis not performed.
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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 letter 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.O. Box 
2117, Baltimore, Maryland 21203. I 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, 

OrigiE2a1 Signd By: 
Jchn D. KiZnnjMa 

John D. Kinneman, Chief 
Nuclear Materials Section A

RI: DETP 
Ki nneman/l p 
9/N/83
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ORNL SITES - SUMMARY

License No.: 
Docket No.: 
Licensee: 
Site Address(es): 

Site Contact: 
Telephone No.: 
SDMP Site: 
Related License(s): 
NRC Reviewer: 
Review Abstract: 

Recommendations:

Summary:

C-04391 ORNL Score: 6 
040-03516 
W.R. Grace and Company Review Status: Complete 
3 Hanover Square 
Room 1309 
New York, NY 
Jim Mull 
(718) 797-7641 
no 

Andrew J. Schwartz 
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.  
None.

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: 

Approved by:

Date "?/Z 

Date 41t 

ITEM #-26i
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Dovision of Industrial Hygiene 
3Q0 Centre Street, New York 13,

STATE-OF NEW YORK, DEPARTMENT OF LABOR 

N. Y. [ 
REGISTRATION OF SOURCES OF RADIATION

tistrotion No. O55.  
)ate Registered .- "

(SEE OVER FOR INSTRUCTIONS)

t. NAME OF OWNER 
W. R. Grace & Co.  

2. ADDRESS IN FULL 

3 Hanover Sguare

. Ore & Metal Department

NAw YnA,'k New York
3. CONFINES OF INSTALLATION 

~~.---gk. q Sfl ) -t 1 NAW Yt�n'k

4. INDUSTRY IS. TOTAL NO. OF WORKERS EXPOSED 
TO RADIATION IN THIS INSTALLATION flonfl 

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 E] NO 

IF YES, WHAT IS OUR REGISTRATION NUMBER FOR THAT INSTALLATION? 

7. RADIATION PRODUCING EQUIPMENT (USE ADDITIONAL SHEIETS IF NEClSSARY) 
S......... .... d. N..of 

i. Number 
LN.o 

6. Description of Each Radiation Producing Machine or Unit C. Purpose or Us* Workers =lx,• ~a~lqExvosed 

NONE 

STATE OF NEW YOR DEPARTMENT OF tnp I_ _ 

R TERED 
- - S"u".i , ' ! : , CODE 

D " - GIE 

9. RADIOACTIVE MATERIALS (USF ADDITIONAL SHEETS IF NF.CF.SSARY) 

-Fx -- '-"e .. . Estfmated Quantity f. Maximum Q - -antity No. of 

STypes Si 'ka Source Strength Used Annully on Hand g. Purpose or Use Workers 
e E

Thorium 
Oxide, 
Nuclear 
Grade R 

f

Ridii 
:r I 

Lme 

58b 
R~

Ltid 
)lli 
thE 
we 
macl 

r c 
diE

sbh 
ma 

rec 
ed 
*E.  
fo 
tio

nurce materii 
)rt periods i 
ýerial is no, 
aived 30 lbs.  
in accordanco 

Because 
.r staff has 
a pro te.ction,

LI is retain• 
Lwaiting traz 

repacked or 
of Thorium 
with the re 

)f these exte 
=t± been des

d at the abo' 
shipment, dut 
reprocessed 

Oxide, and t 
Sulations as 
auating circi 
ignated to bi

"'�"�}z . 1

L I I I--I I I I

re location 
,ing which 
S• During 
Lis material 
set forth 

unstances no 
in charge

none

siecific

r��ec � o�Dcf�i.i IIJ f�WA�F OF �AflIATION PROTECTION
S. NAME, T1 I LE ANDlu--.  

Qualifications

W. R. GRACE & CO.

0.7 1 aa k (R. L Lawne)
Date 

1J1-312 (2-59)

ew York



W. R. GRACE & do* 
HANOVER SQUARE NEW YORK 

SAN FRANCISCO PORTLAND. ORE.  

LOS ANGELES SEATTLE 

WASHINGTON. D.C. NEW ORLEANS 

BOLIVIA CHILE COLOMBIA 

ECUADOR PERU 

COSTA RICA EL SALVADOR 

GUATEMALA NICARAGUA PANAMA 

ARGENTINA VENEZUELA 

ENGLAND

P.O. BOX 286. CHURCH STREET STATION 

NEW YORK S. N. Y.  

CABLE ADDRESS "GRACE" 

NEW YORK, October 30, 1958

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

Dear Mr. Doulos: 

Confirming today's telephone conversation we hereby 

wish to formally apply for the right to receive from our sub

sidiary, Davison Chemical Company, Erwin, Tennessee, and store 

for export pending the receipt of end use statement and import 

certificate from Degussa, Frankfurt a/Main the following quan
tities of reactor materials: 

2866 lbs. thorium oxide ultra pure 

67._11s. thorium oxide nuclear grade 

WA would appreciate it if you would issue promptly 

the license for us to receive the above mentioned quantities.  

Our formal export license application 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,

RHLawrence/mm

W. R. GRACE & CO.  

Ore tai Departmamt

ITEM #
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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-----------------
-- 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 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.  

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

5. FIRST SITE: There is evidence in the file indicating that turnover 
of the materials under this license was not fre M T _isi5_



may be due to issuance of the license using limits applicable 
to a year or to the entire period of the license. Score=score*.8 

6. 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.  

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.  

---------------------- 4-------------------------------------------------------
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

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

(U
ITEM #_

)-j



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, NYi 

DESCRIPTION OF ACTIVITY OR FACILITY: OTHER TYPE OF FACILITY 

-------------------MATERIALS INFORMATION FOR THIS LICENSE ..................  
-- 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 

DESCRIPTION OF FIRST SITE AT WHICH C-0439i WAS USED 

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

I 
Description of THE LICENSEE ACTIVITY AUTHORIZED by this license 

I LICENSEE POSSESSED THE MATERIAL UNTIL THE NECESSARY ARRANGEMENTS WERE I MADE AND THEftOBTAINED EXPORT LICENSES TO SHIP THE MATERIAL TO THE I CUSTOMER.  

-------------------------------------------------------------------------------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 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 ---
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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.  

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

5. 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.  

6. 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.  

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.  

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 25. 0.C.

SOURCE MATERIAL LICENSE 

License No-.4)% 

Dated: 4*k*Wt )64 aeM.

A*. & s Wt sogo&ft* 

Pursuant to the Atomic Energy Act of 1954 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* &*, miz 1•v i tN t Uta. htta* ts 
twVrL W0 (4v)J; ~0n~ at S~e-e &Aa t~w 8%w &Wi u.e*.  

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 CTR 20, "Standards For 
Protection 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 OTWWI 300 1"90

CC: Docket Officer 
Document Room 
.S/H 
M.M. Mann, Insp.

FOR THE ATOMIC ENERGY COMISSION 

J. C. Delaney 
Chief, Materials Section 
Licensing Branch 
Division of Licensing and Regulation 

ITEM#,
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W. R. GRACE & CO. - - -L 
P.O. BOX 286. CHURCH STREET STATION 

NEW YORK 8. N. Y.  
HANOVER SQUARE NEW YORK 

CABLE ADDRESS " GRACE" 
SAN FRANCISCO PORTLAND. ORE.  

LOS ANGELES SEATTLE 

WASHINGTON. D.C. NEW ORLEANS 

BOLIVIA CHILE COLOMBIA 

ECUADOR PERU 

COSTA RICA EL SALVADOR 

GUATEMALA NICARAGUA PANAMA 

ARGENTINA VENEZUELA NEW YORK, January 17,1962 

ENGLAND 

U. S. Atomic Energy Co'rmission 
Division of Licensing & Regulation 
Washington 25, D.C.  

Attention: Nr. Lyell Johnson 

Gentlemen: RNEWAL OF SOURCE MATTIAL 
LI'CTYES, NO. c-4391 

We have been advised that our source material 
license 7To. C-1L391 hss exuired and in accordance 
with the revised regulation 10 CFR 40, "Licensing 
of Source Material", effective February 14,1961, 
we hereby request that our license be renewed to 
cover receipt, possession and transfer of nuclear 
source naterial.  

We ask that the nsximunr quantity of each 
shipment be established et 1C,000 lbs., and we will 
conply with the regulation that we will not repackage 
or renrocess the material while it is in our possession.  
The period of possession is very short as arrangements 
are nade for transshipnent Immediately upon receipt 
of the raterial. Weshall request separately that the 
*Atomic Trner•y Cooission issue an export license 
for the quantity of each shipment.  

In anticiPtion of your answer to our request, 
we thank yo for0l.rcooperation.  

\ --. " Very truly yours, 

/" , ,W.R.GRArE& CO.  

.t, :,id " 

' ' "\ Ore .Mining oisio 

ITEM # 129_



-. 4yUNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON 25. D.C.  

JAN 2 2 1962 
IN RELY REFER TO: 

V. L. &Or h 00"W 
P. 1 . 1 fs IN VWAWW Sre~t SWUMm 

Now Tiuk AV Div Mik 

Mtesa t Pr. A. 36 C.ppo, 

This will acknowledge receipt of your request dated J 7 1? U , yem l tr Llown sO 3 C. &14 vr XV 30# Imp.  
Enclosed is a copy each of AEC Regulations 10 CFR 20 and 10 CPR 40, entitled 
"Standards for Protection Against Radiation" and "Licensing of Source 
Material", respectively. Compliance 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.  

Please note however, Section 40.22(a)(4) of the regulation 10 CFR 40 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 magnesium alloy containing 4% thorium, or about 17.6 pounds of U308 ) at any one time and provided they do not receive more than 
150 pounds of source material (for example, 3,750 pounds of thorium magnesium alloy containing 4% thorium, or about 176 pounds of U 08) during a single calendar year pursuant to this general license. As provided by Section 40.20, a general license is effective without the filing of an application with the Commission or the issuance of licensing documents to particular persons. If your proposed requirements and use of source material are within the purview of the general license provisions, you would not require a specific 
AEC license for possession and use of source material.  

Very truly yours, 

Donald A. qussbaumer, Chief 
Source & Special Nuclear Materials Branch 
Division of Licensing & Regulation 

Enclosures: 'l 
10 CFR 20 & 40 
Form AEC-2 

ITEM #



( •:.UNITED STATES 
AT. .tC ENERGY COMMISSION 

- WASHINGTON 25, .C. Q.  

Fare Eartba z~ An Affiliate of Davison Cheical Compan SOURCE MATERIAL LICENSE Division of W4 8. Grac8 & Son"License No. C-3623 
Pcpton Plains, New Jersey " Dated: 

Attention: 1.Aichard L, Stone 

Pursuant to the Atomic Energy Act of. 1954 and" Section 4o.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 ) . pounds of refined source material'duringthe term of this license for use in experimental work relating recovery of urani" frou magnesium fluoride scrap. r

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.  

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. Except as herein provided, it is sub-ject also' to the provisions of the Commission's proposed regulations,.  publish in the Federal Register July 16, 1955, Title 10, Code of FederalRegulatins, Part 20, entitled "Standards for Protection Against Radiation" until su h time as said proposed regulations or revisions thereof shall become •ffective regulations of the Commission. Notwithstanding Section 20.24(f) of said standards, labeling shall not be required for laboratory containers such as beakers, flasks and test tubes, used transiently in laboratory procedures during presence of the user.  
Neither this license nor any right under this license shall be assigned or otheiwise transferred in violation of the provisions of the Atomic Energy Act of 1954.t.  

This license shall expire on January 195.&

DiCTATED "--g 

*uran um -magnesiu fl oi e sa

7O ATOMIC ENERGY COMMSSIDN 

LyalU oinson 
Chief, Licensing Branch 
Division of Civilian Application

ITEM #
e .---.---.. 
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Docket No. 04000038 
SEP 2 2 1578 

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) 

J. W. Hardwiche, Attorney 
J. Merryman, Jr., Plant Manager, Curtis Bay 
F. V. Shaw, Environmental Projects 
S. M. Kim, Consultant (Radiation Management Corp.) 

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 
representatives. This contract was for the extraction of thorium 
and rare earths from monazite sand. DOE representatives indicated 

ITEM # . 0



W. R: Grace File 2 SE? 2 2 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. It 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 indicated 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.  

_A
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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 done 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 specitic 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 mus of t)e site.

Radiation Specialist
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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 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 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 immediately so that more specific 

measures can be taken. T#-O

110%



Equipme!i ;nay be decontaminated by was" ig with detergent and 

water until the desired permissible 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)



I'TEM # ~ 7CONTAMINATION 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 activity 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 material and contamination on material or personnel leaving 

the plant area.  

In the interest of general personal protection, all personnel 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 the 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 room and pass into the west locker room.  

Supervisory personnel and those individuals who have occasion to visit the 

processing areas ari issued smocks and overshoes. These are worn at all 

times while the individual is in the 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)



Controls have been established to insure that equipment 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 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-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 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 

#1 are monitored 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 least once every two months. In addition to these two systematic sampling 

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 that 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 measures have 

been taken.

(9)



TOLERANCE LIMITS FOR RESTRICTED AREAS 

Thorium 5 x 10-11 uc/m[ 

Uranium 5 x 10-11 uc/ml.  

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) Pulverizing 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 antrance.  

e) Thorium Crystallization Unit - in the center of the room.  

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

g) "ý'Ball Mill - in the center of the room.  

h) 'Monazite Storage Area - three feet from the center of the south wall.  

i) Lunch Room - in the center of the room.  

j) Thorium Hydroxide Storage - on the south side of barrels.  

k) Development Laboratory - in the center of the room.  

1) \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 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 controlling 

equipment may function more efficiently. The incoming wastes 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 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



provided to indicate proper functioning of the valve and chemical 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. Z.  

The Hardinge thickener provides a clear overflow to a final clari

fication tank and adjusted to give a 20% solids underf low 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 of solids after pH adjustment. A draw off is provided at the bottom 

of 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 

removed weekly. These sludges are hauled to a dump on the property.  

The system was designed to operate automatically. Twelve man 

hours per day are devoted to the maintenance, cleaning and control of the 

operation. The entire operation is under the supervision 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 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 satisfactorily at 

lower pH values since the precipitate formed by neutralization settles more 

rapidly assuring a clearer effluent.

(13)



The effLue,, is sampled daily at the overf.,u of the Hardinge thickener 
and at the Weir in the control house. Sampling at the Hardinge thickener in the 
system provides an average 48 hour retention time before discharge and wilt in
dicate the quality of the effluent entering the final clarification tank. Sampling at 
the Weir provides a check on the amount of contamination which has settled out of 
the effluent in the final clarification tank or if there is any additional contamination 
being added to the effluent through the accumulation of sludges in the clarification 

tank.  

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 ST 

Sample Position and % M. P. C.  
Hardinge Overflow Weir 

33 
- 33 

33-66 33-66 

0-66 
- 33-66

33-66 33-66

66-100 

66-100 

66-o00

66-ioo 

66-100 

66-100

'ANDARDS 

Disposition 

Excellent effluent 

Satisfactory effluent 

Possible contamination from 
final effluent tank 

Indicates buildup of con
tamination. Notify Plant 
Manager.  

Continued contamination.  
Notify Plant Manager 

Further build up from final 
effluent tank.  

Increasing contamination from 
plant process. Alert Plant 
Manager. Additional analysis.

(continued) 

(141

Grade of 
Effluent 

A 

B 

C 

D 

E 

E

F



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 effluents 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 Discharged 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)



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 which is sent to the plant manager.  

New film badges are issued by the health physics office each week.  

Film badges are not carried home or left in process areas but are hung in their 

assigned 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 the 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 areas. 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/mr/hr is so enclosed that only limited access to 

authorized personnel is available.

(16)



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.

(17)
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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 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 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 immediately so that more specific 

measures can be taken.



Equipmer nay be decontaminated by was" g with detergent and 

water until the desired permissible 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.
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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 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 natural 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 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.  
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MEDICAL EXAMINATI,.ýNS 

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 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'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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AREA MONITORING SURVEY DATA SHEET 

DATE 

NATURE OF SUSPECTED ACTIVITY 

MONITORED BY

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

BUILDING OR AREA

INSTRUMENT USED

LOCATION Distance Radiation REMARKS 
From Source Level

CA



SURVEY OF RADIOLOGICAL AIR-BORNE CONTAMINATION

Location Date Time Type of Survey Results

Dat e



DATE TO BE INCINERATED

APPROVED BY
Department Manager

MONITORED BY
Health-Physics Department

(25)

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)



sq

RARE EARTH DIVISI-> 

PROPERTY PASS 

Date

THIS AUTHORIZES (Name) TO 

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

PLANT:

ITEMS AND NUMBER OF EACH

(I )

(2) 

(3)

() PERMANENT REMOVAL 

() TEMPORARY REMOVAL 

DATE TO BE RETURNED 

DATE RETURNED

APPROVED BY 

MONITORED BY
Health Physics Dept.

(26)



DUST RESPIRATOR INSPECTION REPORT

DATE OF INSPECTION

CLASS
MASS flAnn

CONDITION OF RESPIRATOR 
FAIR UNSATISFACTORY

By
Health Physios Department

(27)

OPERATOR

HEALTH PHYSICS DEPARTiET 
RARE EARTH DIVISION



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

RECORD OF DISCHARGE OF PROCESS EFFLUENTS TO THE 
POMPTON RIVER 

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

(28)



- HEALTH AND SAFETY DEPP-.> 

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

Operator

Job Description

TIME

8:00 
:10 
:20 
:30 
:40 
:50

9:00 
:10 
:20 
:30 
":40 
:50 

10:00 
:10 
:20 
:30 
:40 
:50 

11:00 
:10 
:20 
:30 
:40 
:50 

12:00 
LUNCH 

1:00 
1:00 

:10 
:20 
:30 
:40 
:50 

2:00 
:10 
:20 
:30 
:40 
:50 

3:00 
:10 
:20 
:30 
:40 
:50 

4:00 
:10 
:20 
:30 
:40 
:50

OPERATION OR OPERATING AREA

Shift 

d/m/r
3 

CONCENTRATION 
(L) (H) (AVG)

l& 
.4

k29)5:00



JOB ANALYSIS SHEET

OPERATOR __ MEN/SHIFT _ SHIFTS/DAY

Operation 
or 

Operating 

Area

I I I I I

Time 
per 

Oper.

Oper.  
per 

Shift

Time 
per 

Shift 
(min)

No.  
of 
s ips.

CONCENTRATION 
M3

1 I t 4 4

AVGE 
CONC X 
TOTAL 
TIME

a _______ .1. __________ _________ . _________ . ________________________________________

times max.  
per. conc.

(TXC) 
(T)

d/m/M
3

(30)



CONTACTS FOR EMERGENCGy USE

OPERATIONS SUPERVISOR 

R. M. Mandle 

Home Phone 

HEALTH PHYSICS 

P. J. Garino 

Home Phone

OPERATIONS ASSISTANT 

H. J. Sweitzer 

Home Phone 

MEDICAL OFFICER 

Dr. S. T. Bernson 

Office Phone

PLANT AREA FIRE 

(1) Report fire alarm.  
(2) Use fire extinguisher.  

(3) Notify Operations Supervisors and Health Physicist.

(31)



PROCEDURES MEASUREMENT

OF RADIOACTIVITY

Health-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, 

1. Thoroughly clean the sample chamber with ethyl alcohol (C 2 H5 OH).  

2. 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 = I110 = count time in minutes.  

235 / 1110 = .21 c/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 background.  

3. 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 r 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.
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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 Z0 

volts in the proportional counter.  

5. Continue in this manner until the count becomes too fast. That is, until 

the scintillation counters record 640 counts in Less than 1. 50 minutes or 

the proportional counter records more than 1200 counts per three minutes.  

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.  

3.28 / 3.50 / 2.98 = 9.76 

9.76 -_3 = 3.25 

640 t 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.



7. The average counts are then plotted on graph paper 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 usually 1/3 to Z/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, an entire 

new plateau should be run.
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ALPHA COUNTING

ANALYSIS: Alpha Air Dust 

Procedure 

1. The background and geometry should be taken daily before counting any 

samples. Directions for taking background and geometry appear in 

preparations for alpha counting.  

Z. 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.
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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 c/ra, it is assumed that the background has been subtracted.  

This formula is count - bkgd. = c/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/rn.  

32 1. 7. 38 4. 35 

4.35 - .12 = 4.23 c/m 

B. To determine d/m, this formula is used: 

dim : c/m 
geom.  

Example: Sample 7B c/m r 4.23 Geom. is 4867 

4.23 = 8.81 

.48 

C. To determine d/m/M 3 . Air dust samples are usually reported in this 

way. This formula is used: 

d/m/M = d/m *. 7 is the absorption factor 
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 
.7x .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.  

Z. Planchets are always counted in the proportional counter. The planchet 

is placed in the middle of the pedestal. The sample is counted 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).  

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

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

ANALYSIS: Plant Effluent 

Procedure 

1. Sample 

A. Plate 5 mt. of the sample directly.  

B. Calculate d/m/mI in the usual way. (See Calculations) 

2. Liquid Phase 

A. Place a 10 mt. aliquot of the sample in a centrifuge tube.  

B. Centrifuge for 15 minutes.  

C. Carefully plate the Liquid on a stainless steel planchet 211 in diameter.  

D. Allow it to dry thoroughly and count in the proportional counter for 

30 minutes.  

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

3. Solid Phase 

A. The solid which remains in the bottom of the centrifuge tube is 

plated on a stainless steel planchet 2" in diameter.  

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

the planchet.  

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

the proportional counter.  

D. Calculate 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. Place an aliquot of the sample (20-100 ml.) in a beaker.  

2. Add an approximately equal amount (20-100 ml.) of Nitric Acid (HNO3) 

to the aliquot.  

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

5-10 mi. of aliquot remains.  

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

5. Add about 25 ml. of Nitric Acid (HNO 3 ) to the aliquot.  

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

5-10 mi. remain.  

7. Repeat steps 4-6 until the aliquot is clear.  

8. Plate 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.  

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

rinsing on the planchet.  

10. Allow the planchet to dry thoroughly.  

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

Calculations 

I. 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/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.  

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 
a Liquot 

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

ANALYSIS: Counting Procedure 

I. 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 (C 2 H5 OH).  

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 eml±y shelf is then counted for fifteen minutes.  

5. The total count is then divided by the count time to determine 

background in c/min.  

c/m bkgd = C c/m bkgd.  

T 

Example: The total count of a fifteen minute background was 125.  

c/m bkgd = 1Z5 f 15 = 7.3 c/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.  
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1. The Radium D and E source is placed on the counting shelf in the 

second slot of the counting chamber.  

2. 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.  

3. The source is counted for three, three minute counts.  

.4. 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/rn.  

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 4
9 = 1753.4- 7.3 = 1746.1 c/re.  

5. 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 

c/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: Plateaus 

Procedure 

1. Place the Radium D/ E standard on the second shelf of the counting chamber 

of the beta counter.  

2. Find the Lowest operating voltage of the counter.  

3. Three, three minute counts are taken at this voltage.  

4. Record the 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. 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.  

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 average c/mr'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 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 COUNTIN6

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 OF) 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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B ETA 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 c/rn.  

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 c/m by the geometry of the counter.  

Example: Gumpaper #330-1 had a c/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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4. 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.  

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

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

of 1-5 ml. is usually used.  

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

second shelf of the counting chamber of the beta counter.  

5. Record the time and date on which the sample was counted and report 

this along with the results.  

6. Report the results as d/m/ml.
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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 

time counted and subtract the background of the pLanchet.  

c/rn = C - background = c/rn 

Example: 3 rnL. 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 7.4 c/rn.  

c/rn 768 - 30 25.6 - 7.4 (bkgd.) = 18.2 c/m.  

2. To find disintegrations per minute (d/m): divide the c/rn by the 

geometry of the counter.  

d/m = c/mr d/m 
geo.  

Example: 3 ml. of water sample #PR 421-I had a c/rn 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/mi): 

divide the d/rn by the aliquot of sample used.  

d/m/mi = d/m d/m/mi 
aliquot 

Example: 3 mL. of water sample #PR 421-1 had a d/m of 289.  

d/m/m I 289 3 96.3 d/m/m1.
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BETA COUNTING 

ANALYSIS: Beta Pleated Filters 

Procedure 

1. 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.  

2. The crucible is placed in a muffle furnace (approximately 1000°F) 

until the pleated filter is ashed. (Approximately 1-1/2 hours) 

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

4. 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.  

diam ete r.  

5. The sample is then counted on the second shelf of the beta counting 

chamber for fifteen minutes. (See beta counting procedure).  

6. Record the time and date on which the sample was counted and report 

it along with the result.  

7. Report the results as beta d/m/sample.

(52)



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/in.  

c/m = 562 " 15 = 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 = d/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)



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.  

2. Carefully place an aliquot of the sample (enough to cover the bottom of 

the planchet) into the planchet.  

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

4. Count the sample in the beta counter on the second shelf of the counting 

chamber for fifteen minutes.  

5. Record the time and the date on which the sample was counted and report 

this along with the results.  

6. Report the results in d/m/gram.
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BETA COUNTING 

ANALYSIS: Beta Activity in Solids 

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: An aliquot of mud sample #712 counted 27198 counts in 15 

minutes. The background of the counter was 8. 1 c/re.  

c/m = 27198 :- 15 - 1813. 2 -. 8. 1 = 1805. 1 c/m 

2. 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 c/m of 1805. 1." 

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 / 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. 7 6 78g. - 0. 3 561g. = 0.. 4 117g. (weight of sample) 

1 0. 4 11 7 g. = 2.43 (factor) 

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

(55)
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DEPAR'rMIENT OF ENVIRONMENTAL PROTECTION 
DIVIS'ON OF ENV)RONMENTAL QUALITY 

SUREUAU OF RADIATION PROTECTION 

380 SCOTCH ROAD. TRENTON. N. J. 03628 

February 11, 1981 

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

Dear Dr. Mott: 

Recently, the attached information was provided to me 

.y Mr. Armin Wille of W. R. Grace. Could you check your 

Irecords and determine whether or not this site was or 

should be evaluated by the DOE under FUSRAP? 

Sincerely, 

J.(anette Eng, Dilector 
Radiation Decontamination Assessment 
Bureau of Radiation Protection

.': cab 
Enclosure: Document 

I ,. , ITEM # 

• .,. 1• . ',:. I / ... ,, ,:;. ]I .,, . ,,;



tonship' 
475-V\alley Road 

Wayne, New Jersey 07470 
(2011 694-1800 

Police Department f . (2011 694-0600 

July 23, 1982 

United States Attorney' 
NeWark, 
New Jersey 

Dear Sir: 

Enclosed is a cert'ified COPY Of Resolution No. 205-of 

1982 adopted by the Municipial. Council* of the Township.  
of Wayne at a regular meetin'gheld on Jul.y 21, 1982.  

VerY~ trUly yourp, 

J,6hn R.. 0'Brien 

JRO/dlm 

enc.  
CC: Passaic*County Prosecutor 

Attorney General o~f New Jersey United States Attorney inNeark, New Jerse 
Congressman Robert A. Roe' 
Senator William*Bradley 

Senaor ichlasBrady 
Senator Joseph Bubba 
Assemblyman' Newton Miller 
Assemblyman S. M. Terry LaCorte 

. ~ ~ *:4~. ..... ...... .. . . . . . . .  

' ;: .••.. /:: :". • .. ;. .. . .. Z:.."• . . .... .. .••.•: -:r .:",... :-. .. ... 

. ." -
4'":" . "".' ": ;""•"W •.-"':%-•)-- . 'r:".-.•, :<- '' %.•'i =:' ;.4 ,•;:".- -- ¢E••:...•,••.,•:•: ,.."-., :.



"'>- TOWNSHIP OFWVANE 
COUNTY OF PASSAIC 

STATE OF NEW JERSEY 
1982 

RESOLUTION NO. 205 
A motion was made by Robert Pacca seconded by Frederick Bauer that the following resolution be adopted: EC UL- W .  

REQUEST FOR-FURTHE-R IN.VESTIGATION -ELECTRONUCLEONICS.- W.R. GRACE 

WHEREAS, it has been acknowledged that the so called W. R..Grace site on Black Oak Ridge Road contains thorium buried thereon, which burial took place over a number of years; and 

WHEREAS, it is known that W. R. Grace did own and may presently lease said premises to a company known as Electroneucleonics; and 
WJHERE:AS, over one month agb, several residents and Councilmen requested that:the. dminis.tration provide the Council and residents with copies of all certificates of occupancy for said •premises; and 
WHEREAS, the Certific-ate of Occupancy for Electroneucleonics has never been furnished; and 

WHEREAS, the harboring of a large amount of thorium (said to be 19,000 pounds) at said site probably constitutes a public nuisance (irregardless of whether 
or not. said thurium was buried legally); and 

WHEREAS, the Township Council has been advised that Electroneucleonics.  may presently be usi.ng radioactive materials at said site, one of the sources for said information being a Dunn and Bradstreet Report; and 
WHEREAS, said thorium is also located in several other off-site areas in Wayne Township; and' 

WHEREAS. the people of Wayne Township, and particularly those residents living in areas adjacent to said site are concerned-for..their health; 
NOW, THEREFORE BE IT RESOLVED BY THE fIUNICIPAL COUNCIL OF WAYNE TOWNSHIP, As Follows: 

1. The Passaic County*Prosecutor, the Attorney General of New Jersey and the United States Attorney in Newark,*Ne%4 Jersey are hereby requested to conduct immediate investigations into the preseint use being made of the premises occupied by.  Electi-oneucleonics 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 whethe'r the present use.of said premises constitutes a public nuisance such as may be stopped and enjoined.  
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, Assemblymen Miller and LaCorte." 

BE IT. FURTHER RESOLVED that the Wayne Township Attorney a'nd the Business Administrator are requested to investigate 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 Electroneucleonics at any time violated any of the following: 

S1. 
'Certificates of Occupancy granted to W. R. Grace; 2. Certificates of Occupancy qranted to Electroneucleonics; 

3. .The variance granted to W. R. Grace-, in1cluiding! as to whlet~her [lectro-.  nr-eclconics has in any way violal.ed the permission g'ranted to W. R. Grace 
by said variance.  

ROLL CALL: 
AYES: Joyce Amabile. Frederick Bauer. William lHanse, Joseph Loffrodo. P.hert * Pacca, Bert Tucker, David W4ak.. Gary Wp{hi. Jns-eph DiDonato 
NAYS: None 

ABSENT: None 

. ... .• .. "." 

,,• ,. ... •'•,--.... .. .. ;,; r.- . ... .....*.... - ',....,,.... .: ,., ..-.- .- ., .... • . ". . . .  "••'•,.,.••, '•,..,,,, ,,-....,,,•.,L.L _.L .. " ....r:: .....~~~~* -



i.1.

V. THIS ISTO CERTIFY THAT THE FOREGOING IS A TRUE AND ADOPTED BY THE MUNICIPAL COUNCIL OF THE TOWNSHIP OF HELD ON JULY 21, 1982.

RESOLUTION NO. 205 
PAGE 2

JOHN R. O'BRIEN 
CLERK

.Ct S�.

... �.. .** 

4�.,*r 9- � 4j� J, 
_

EXACT COPY OF A RESOLUTION 
WAYNE AT A REGULAR MEETING



MAY 21 1982 

Docket No. 40-00086 
License No. STA-422 

The Honorable Robert A. Roe 
United States House of Representatives 
Iashington, D. C. 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 iemoval is not necessary, particularly to 
children who play in the'oil and may ingest small quantities of it. The NRC 
is 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 low. 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 
indicate that: 1) it is very unlikely that any individual wil l exceed the 
recommended dose limits 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 surface 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'are that the material is insoluble. Therefore, we do 

not expect that the material will affect water supplies. A sample of well • " "ITEM# #/"



* he Honorable Robert A. Roe -2-

-v
water from one of the residences near the Sheffield Brook has been analyzed 

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 Oak 

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 significant 
constituents, and are working to resolve them.  

to you and your constituents in this matter and 

progress.

concern to you and your 
We are pleased to be of service 
will keep you informed of our

Sincerely, 

(Signed) William J. Dircks 

William J. Dircks 
Executive Director For Operations

Distribution: 

SECY 82-0474 
Docket No. 40-00086 
PDR 
V. Stello 
R. DeYoung 
R. Minogue 
J. Davis 
G. Cunningham 
L. Underwood 
R. Haynes, RI 
T. Martin, RI 
J. Kinneman, RI..  
J. Joyner, RI 
M. Campbell, RI 
Region I Docket File

RI: DETP 
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RI: DETP 
JoynerRI:DETP 

Campbell 
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Al l an
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/82
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IN REPLY REFER TO: 

rkLeNDFo4!)ocket •o. 1hO-86

o I•. Grace & Company 
Lavison Chemical 1i'ivision P. 0. ko- h488 

Pompton Plains, New Jezsey 

Attention: Xr. Richard Mandle 
PlAwt Prmager 

0entlmen: 

'nclosed is Source ',-aterial License No. STA-422.  

In the amerndnents to your application for lictn8s renewal 
dated February 11, 196-0, you indicat• t-i t respiratory equip
ment will be used by personnel in mill areas where dust ts 
generated* Please note that section 20.103(c)(l), 10 CFR 20, 
does not authorie the use of protective equipaent i- deter
minzing ubether an Irdbvidual is:*Xposed to am aiirbor:4-.  
concentration in excess of Appendix B,,. Table 1, 10 CFR 20, 
without special approval. if you desire to take advantage of 
respirators in deternining the exposure of inoivilduals to 
airborne radioactivity, a specific requert should be made 
supported by the informution specified in Fection 20.10P(c)(3).  
The use of respirators need not Lave special approval If their 
use is intendec. for emergency situations of* if they are used 
in areas in which the concentration of airborne radioactiviVt 
is within the liiAtt specified in 10 GFR 20.  

Very truly yours,

EIclosure i 
mT-4~22

Donald A. Kussbawuer, Chief 
>ource andd Special Nuclear Flaterials Branch 
A•-.vision of Licensing and Regulation 

L/

DEC 4 196

ITEM #4iL

9q/

UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON 25, D.C.  

Distribution: 
C. W. TuJ-s, RH, w/encl. (2)w/cy ltrs dtd 
N. DoulosB L•R, w/encl. (3) 7/3-6&8/2/61 

ý\\,'7\> •ompl., w/encl. & cy itrs dtd 7/3 & 8/2/61 

Nov 2v

./



(1-61) UNITED STATES 
ATOMIC ENERGY COMMISSION 

SOURCE 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, 
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.  

1. Name -. i . Crace L Company 
Sl1-42 

:1avison Chemical Division 4. Expiration Date 

2. Address Pomipton Plains, New Jersey October 31, 1964 

5. Docket No.  

40-66 

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.) 

a. Thorium ore processing in accordance with t'hIe procedures described in 
the licensee's application dated,-february 11, 1960, and the amendments 
thereto dated&4April 11, 'June 20, jfuly 29, 1960, July 3 and 6, and 
Auguast 2, 1961, all hercinafter referred to as the application, except 
to the extent that the application refers to superseded provisions of 
the Commission's Regulation, "Standards for Protection Against Radiation"l 
101 210.  

0. Pursuant to Section 2 0.106(a) and 20.302 of 10 CFR. Part 20, approval is 
hereby grante- for inci.neration of source material in accordance with 
tihe procedures described in the licensee' s letter dated July 3., 1961.' 

For the U. S. ATOMIC ENERGY COMMISSION 
Nov, 2 tal 

Date of issuance__- -.  

U.S. GOVMNERNET PRIKTING OFWIE:91t-O-58IB.l Donald A.Nus sbaum-er



UNITED STATES ATOMIC ENERGY COMMISSION 
NEW YORK OPERATIONS OFFICE 

HEALTH AND SAFETY LABORATORY 
376 HUDSON STREET 

NEW YORK 14, N. Y.

SAMPLE REQ. D 1483 
DATE SENT-----------------

DATE RECEIVED -- 

DATE REPORTED 7 //Ae"

PLANT

MAILING ADDRESS

QL�. L� i�T

TYPE OF SAMPLE.

METHOD OF APEN t piA m - .. .. 0 .

ROUTE RESULTS TO I ANALYZE FOR SAMPLING RESULTS 

SDATE HOUR_ _ __ _ __ SAMLE RATEPIO T IME 
SAMPLE 

HOUR 

NO. START STOP SAMPLE DESCRIPTION 

2 

3 

iL ___Otto ~w cotiec- Cc-r.q Fe-An eq 
4 

_____ ~ ~ ~ ~ ~ ~ 4 a__ ____' &(_Iu LAt2, C'joJ.L. too V-.. __ _ _ ___ _ _ _ _ _ 

7 8 

9 

COLLECTED BY ANAYZE Y

SURVEYOR TO RETAIN LAST CQPY-'RETURN ALL OTHERS TOH vEALTH AND SAFETY LABORATORY

/l

FORM NY.99 

REV. 0.1-59

Oo.,Vx V3 V il ý-%

GPO 959255

, ff .- + i 
C44-34 i, 
4AITI 3"ýksf



FORM NY.99 
REV. 8-1-59

UNITED STATES ATOMIC ENERGY COMMISSION 
NEW YORK OPERATIONS OFFICE 

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

PLANT 

MAILING ADDRESS

O4�(

SAMPLE REQ. D 1480 
DATE SENT------------------

DATE RECEIVED 7 -. "Z -5 

DATE REPORTED

TYPE OF SAMPLE

METHOD OF DETER A ON.  

cýý44aa
ROUTE RESULTS TO ANALYZE FOR - SAMPLING RESULTS 

SAMPLE 1HOUR T RATE TIME 

NO. DATE START STOP SAMPLE DESCRIPTION 

* - ,2LL- P r_ a_ 4K S & c c d, e, i a v c t ea6Il ~ 

2 

3 

4 

7 

8 

9 

COLLECTED B7N NLYE

SURVEYOR TO RETAIN L.AST COPY-RETURN ALL OTHERS TO VEALTH'AND SAFETY LABORATORY

A: 

VA.

4 /ge-13 Sý.

GPO, 959255
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UNITED STATES ATOMIC ENERGY COMMISSION 

NEW YORK OPERATIONS OFFICE 

HEALTH AND SAFETY DIVISION 
70 COLUMBUS AVENUE 

NEW YORK 23, N. Y.

PLANT 

MAILING ADDRESS 

//./, 0. z)

SAMPLE REQ. NO. 1777 
DATE SENT__ 

DATE RECEIVED J,-z"Q 
DATE REPORTED /" - Z-

TYPE OF SAMPLE 

METHOD OF D.TERMINATION

ROUTE RESUL.T.TO ,//' . ANALYZE FOR RESULTS 

SAMPLE DT ewSAM PLE DESCRIPTION SMLN f APE TTLCUT CUT 
NO. RATE.1 TIME I TOTAL TAKEN COUNT TIME PER MIN.  

A/lA1 IAI 

J __________________ __________________ _______________ _______________ __________________

3
" .-A" ')) A /.., i? L

:5-' //3 Zo
11/1 -- I .,' . - -- II . . ..-- --

' 4'v 

e6t, 4~-leI

--_ _ / i 6 ~ .44- ~ ~ _ _ _ _ _ _ __ _ __ ___... ...__ 

."-',, --- •< 7 -57 17--o 

- 3 - (.~ .- " I 'f' ,J.)-_._-_-- .- _. _ _ __.ke• _ _ _ _ ._.. . ..  

1 - L' '

5 � �? �.,

V

C D1AY

SURVEYOR TO FqTAIN LAST COPY-RETURN ALL OTHERS TO HEALTH AND SAFETY DIVISION 7t

FORM NY-90 
REV, 2-4.52

V

3_4

£I

1-�-3�/1 "A

-d _ e-- A,
y4; -4 Y
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1-61) UNITED STATES 
ATOMIC ENERGY COMMISSION 

SOURCE 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, 
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 

1. Name " . R. Grace ^ Company 
Davison Chemical Division 4. Expiration Date 

2. Address Pompton Plains, New Jersey October 31, 196h 

5. Docket No.  

40-836 
6. Source Material 7. Maximum quantity of source material which 

licensee may possess at any one time under 
this license 

Thorium 
Un~irmi.ted

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 
August 2, 1961, all hereinafter referred to as the application, except 
to the extent that the application refers to superseded provisions of 
the Commission's Regulation, "Standards for Protection Against 2adiation' 
10 C0R 20.  

b. 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..  

* ITEM#~ 
For the U. S. ATOMIC ENERGY COMMISSI NOV 2 2 16 

Date of issuance - o 
uS. Mc)V pRmnNG oR0C:I1NG6-, Donald - . F:usIshaimer
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

DIVISION OF COMPLIANCE 
REGION i 

376 HUDSON STREET 

NEw YORK 14, NEw YORK

IN REPLY REFER TO: 

COtItEE

"T"ELEHOW: YUKON 9-1000 

Ext. 283

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 
about 10:30 a.m. on Wednesday, July 1, 1964 
making an inspection of your facilities.

plans to visit you at 
for the purpose of

This inspection will be directed primarily to the status of your 
compliance with 10 CPR 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
ulatly those contained in 10 CFR 20.401(a) and (b).  

Very truly yours,

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

ITEM # J/

N
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UNITED STATES ATOMIC ENERGY COMMISSION 
DIVISION OF COMPLIANCE

1. LICENSEE 2. REGIONAL OFFICE 

W. 2. GRAX ANM CCA3X 94 a. Atonie ftorz Cossia 
Daimsea C Dviea Re±.aX, Diialsoa gy conpU Ce 
P. 0. 3ex 488 376 Rudaon itseet 
NPtenta Pia, New JTersery •ew. York* New Xek 1.0014 

3. A( Oenspect)F INSPECTION 
LI~j~~9R J.1t1 19"4 (Reinspection)'

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

(a) Survey* to deterumae oaeeatoat.ato of zemovable saurfaee 
eeotarzaetion uisatiag in restrieted and uarestrlated areas 
of the liacenee's faeillty were &at mad., eatw&,1 to the 
staitezeat. WAS4 o* page 19 of the 2±eeasee's Realth Physis.  
ia.umal, dated 1/1/6o, lanlutod, as part of Liease CMditi±A 8(a).  

(b) antitiez of natural tharius ina *uze of UXOC times tUe 
quartitT listed is Appendix Cg, 0 CF 20 were buried at one 
leeation, Gentra"7 to the provisiuon of 10 Cn ZC.304(a), 
"Disposal by burial in sai.".

4
EITv_. #

seo& 
Supplementary page attached.

ORIGINAL: LICENSEE. COPIES: [I CO REGION [I CO HEADQUARTERS [1 L&R HEADQUARTERS.  

U.S. GOVMKJ4ENT PIPNTING OFFIC: 1963--0-66M3II

Eugene C csiteanc 
AEC Compliance Inspector

7/17/4 
Date
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W. R. GRACE & CO.  

DAVISON CHEMICAL DIVISION 
r,_________JW_________ 

BALTIMORE 3, MD.  

CHEMICALS IVISION REPLY TO; 

RARE EARTHS JuLy 24, 1964 P.o. Box tea 
POMPTON PLAINS.  

NEW JERSEY 

TEMPLE 5-3060 

TUnited States Atomic Energy Commission 
Region I, Division of CompLiance 
376 Hudson Street 
New York, New York 

Attention: Mr.9 Robert W. Kirkmnan, 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-42Z.  

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 site* The object of these 

surveys will be to monitor the cross-contamination within the planti The results 

will be recorded in units of activity, i.e. rmicrocuries 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, Mro- 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 Nmicro

curies of natural thorium so that the pit is well separated from any adjacent burial 

as set forth in 10 CFR Z0.  

Very truly yours, 

Richard M. Mandle 
Plant Manager ITEM #_ 

- /' 101 N. CHARLES ST., BALTIMORE 3, MD. * AREA CODE 301: PHONE 727-3900
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EPSTEIN ta 
7/14/64
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PART 40 INSPECTION INSPECTORs Eugene Ep• 

w. R. GRACE & COMPA License No . STA-422 
Davison Chemical Division 
P. o. Box 488 
Pompton Plains, Xew Jersey 

Date of Inspections July It 1964 (Announced Reinspection)

stein

New Jersey authorities were notifiedg but no representative 

appeared.  

Persons Contacted.  

Mr. Richard Handle, Plant Manager 
Mr. Dona.W-C. Hubbard, Man•ger, Division of Industrial 
Relations, W. R. Grace, Irwin, Tennessee 

Mr. Peter Garino, Plant Chemist and RSO 

NOTE, PARAGRAPHS T"A - R REFERRING TO PROCESSING 
ARE TO BE CONSIDERED COMPA CONFIDENTIAL.  

REPORT DETAILS 

Background Information 

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

November 25, 1969. Items of nonoompliance were noted and 

it was felt that a hazard existed and a follow-up inspection 

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

29, 1961 &Vd no Items of noncompliandoe were noted.  

Ormanization and Administration , • 

2. The Rare Earths Divia ion of Wh .Sim... 4 seeandDee is engaged 

totally in the msnufaotuting of polishing compounds for the 

optical trade. Optical poliahing compounds oreportedly 

obtained from the refining of monazite sands. Mr. R. Xandle, 

Plant Manager, stated they intend to be completely out of.±bhe 

monazite $and refining prooces within the next six months.  

He stated that new polishing compounds have beendbveloped 

which do not oont'tin 'source material. ge stated currently

I

I ihM # __J
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use of monasite sand in 33% of all processing and will 

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

chemist# acts as RSO. Garino took a two week course in 

methods of radiation detection, oounting and surveys at the Z 

Grace Col Plant at Irvin Tennessee. Gazino reports directly 7 
to Kandle#-.7Plaut Mana or. M - 0q 

Facilities and Uses of Drroduct Material 

3. The scope of the licensee was reviewed vith Garino. The 

licensee is permitted to have Thorium in unlininted quantities 

for thorium ore processing.  

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

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

•4854 unds Thorium (nat) in monazite sand; 
3*-enrTlhmsnt 

1005 pounds as thoriun niLtrate 

58 pounds as thoriuma oxide 

Gariho stated the final prodat cerium oxide powder tontains 

from 0.1 to 0.2% natural thoriun.  

Company Confidential Processinc Methods 

5. Garino described the manufacturing process as follows& 

A. Monazsite ore is received as #60 mesh and is reduced 

to #200 mesh in a olosed oircult ball mill.  

B. The 200 mesh material is acidulated in large outside 

tanks with concentrated sdphurio acid.  

C. The mixture Is heated and decomposed with phosphoric 

acide and rare earth crystals are formed.  

D. The orystal mixture is thehoenttifugek 

E. Crystals ar redissolved.  

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

contains 99% of the thorium which is precipitated as 

thorium phosphate dake.
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G. The "ediasolved rare earth orystals, are further refined 

by treatment with sodium fluoride. This oause8 any 

remainihg t-horium to precipitate an thorium fluoride.  

1. The thorium fluoride and the thorium pjosaphate are 

considered waste products according to Handle. He 

stated that in prior years there was amrket for the 

vaste materials which wore sent to the American 

Potash Company for farther -refinement. Handle stated 

there to no longer a market for refined natural thorium 

and thorium is considered as a waste product other than 

the mall quantity retained in the optical polishing 

compound.  

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

operations v1kh Garino stated creates the most dust. A storage 

area, a centrifuge area, a filter preso area and nmerous 

wooden tanb &12 feet high and 10-12 feet in diameter.  

7. The rear of the licenseses property, open fields for a distance 

of 300 feet is used for burial of thorium wastes.  

8. The inspector noted that in order to go•fron the second floor 

offices to the counting laboratory or to other office@ a person 

had to pass over the open heating and decomposing area by 

meqns of a catwalk and enter the filtration area where thotiua 

phosphate cake was being formed. The inspector also noted 

workmen wearing work clothes and shoes entering the offices 

as they went to various manufacturing areas. Handle stated 

this was a bad arrsn~ent, but that they were cramped for apace.  

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

their work clothing and work shoes when leaving the plant.  

He stated they wear respirators for the ball mill operations
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vhioh produce high concentrations of 'dust. He stated 

personnel enter the ball mill arsa for only 15 minutes 

daily for leading and unloading. Xandle stated that 7 

persons handle materials over two shifts daily. He stated 

that from 2000-2500 lbs of monazite sand is processed daily 

over 30 weeks during the year.  

Instrumentation and Calibration 

10. The licensee had on hand an Anton #Model 5 CX survey meter 

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

gas flow proportional counter and a Radiation strument,\decade 

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

the successor to Anton Instrument for calibration at six 

month intervals. He stated the proportional counter is cali

brated usin•. an, external uranium oxide standard.  

Radiation SafetX Prec&Ustions and Procedures 

Instructions 
11. 2h* licensee has written instructions entibd "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. Xandle 

stated all plant personnel were given a copy and instructed 

in its protisions as well as pertinent federal regulations.  

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

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

file was available to all users upon -equest.  

•/ 

13. Garino stated he makes direct physical surreys using the 

Anton GM survey meter monthly. He was noted to maintain 

records of these surveys. The last survey record dated 6/25/64 

reporteduadiation levels in restricted areas, at 3 feet 

j
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distance from surfaces of 3.5 mr/hr in the monazite storage 

area and 1 mr/hr at three feet from the surface of a sludge 

pile in the rear of an open field. Garino reported kaximum 

radiation levels of 0.15 mr/hr to exist at th6 fence line 

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

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

the entire property of the licensee.  

14. Independent surveys were made by the inspector using a 

aerial #3532 Precision Instrument thin end window GX survey 

meter calibrated 6/5/64 and a serial #1624 Juno ionization 

chamber also calibrated 6/5/64. Radiation levels were 

noted as followes 

At the surface of a stack of paper bags containing 

nonasite sand - 8.0 mr/hr 

At a rope barrier 2 feet in front of the stack 

1.0 mr/hr 

At the surface of the ball mill - 2 mr/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 in the 

rear of the lioensee's facility - 20 mr/hr and 

3 mr/hr at 18" distance - restricted area 

At the fence line - 0.05 mr/hr 

15. The inspeotor noted that all the floor surfaces were dusty 

in both restricted manufacturing areas md in unrestricted 

offices. The radiation levels at 1 cm distance from floor 

surface in manufacturing areas was from 1.0 - 1.5 ar/hr with 

the beta-gamma shield off, and from 0.05 - 0.2 mr at 1 ca 

distance in unrestricted offices.
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16. nandle stated he realized there we. widespread removable 

contamination due to dust, spillage of materials and 

tramping back and forth. Re stated the building has been 

used for thorium proeoseing for the past 17 years. Reoulso 

stated the building io a converted dairy barn with the *ntive 

low floor and part of the second floor completely open 

without partitions and that dust from the monazite sands 

and processing is stre• about by natural conveotion.  

17. Gariho stated they have not made any surveys or taken any 

smear samples to determine the amount and location of re

movable contamination existing in the lieencee's *faoilit~i, Ie,.c-.e4 ', 

0'IJo C. 4V'ý 0/ , doled 4Ai/o~.'C'- .1v...~ ~f' ~C 

18. The inspector took smear samples by wiping surfaces in 

restricted and unrestricted areas with filter paper. The 

filter paper smears were counted for alpha activity by IASL, 

NTO, who reported aotivityaas followva 

Onrestricted Analytical - 87 alpha dpa/lOO a2 

Inrestrioted Offioce - 65 alpha dpma/100 42 

Unrestrioted 3rd floor 2 
counting room - 58-. alpha dpa/loo ca 

Unrestricted Office 2 
entranse - 81.0 alpha dpm/100 ean 

Restricted Ball Kill Room 
Floor - 1225 alpha dpm/lOO a2 

Restricted area outside 
Ball Mill Room - 527 alpah dpa/lOO o.2 

19. The above information indicates widespread low level oontamination 

in the restricted Ball Mill Room and surrounding areas.

i



Air Surveys 

20. Garino stated he performs air survey* by collecting air at 

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 unrestrieted 

areas as tated on page 11 of the lioenees's written procedures.  

The maximum concentration reported by Garino in a restricted 

area oecurs in the Ball Xill Room and was noted as 1.7 x 10"11 

uc for insoluble Th (nat). Other restricted areas had a 

maximum reported air concentration of 3-5 x 10"12 uo/mi air 

for insoluble Th (nat) occurring in the monazite storage 

area. Unrestricted areas, the ofrice, lunch room and con

trol laboratory had maximum concentrations of Th (nat) of 

1.7 x 10"l2 uo/ml air. Air sampling, according to Garino, 

is done on a weekly basis.  

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

Sampler and Whatuan 41 filter paper. The activity oolleited 

on the filterlaper was counted for alpha by HASLNYO. The 

results as reported by HASL are as follows# 

Restricted Xonasite Sand Storage Area - 1.1 x 10-2 u0 t

Unrestrieted Upstairs Office 

Restricted Ball Kill Room 

Reotriets.Centrifuge Area

h 

- 1.7 x 10"12 uo th 
ml air 

- 1.4 x 10"2 no th 
ml air 

- 1.0 x 10"1 2 uo th 
ml air

Waste Disposal 

22. Liuid Effluent 

The licensee's property Is boated on a hill with the rear of 

the property approximately 30 feet higher than the front of 

the property borddring on Black Oak Ridge Road. Garino stated

I

h
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Sthat all drainage from waste burial pits located at the top 

of the hill drains into a concrete suamp of the licenses's 

property. The effluent in the suap is pumped into a 

nixing tank equipped with an sutomatie ph adjustment 

designed to keep ph at 7.0. The adjusted effluent is 

then pumped to a settling tank and then to a nettling pond 

where samplei• are taken for counting. If any activity is 

deteoted, this effluent is then sent to a filter to remove 

any particulate. Garino samples water efflumt before any 

discard to the sewerage system. He was noted to maintain 

records of these disposals showing no activity over back

ground.  

23. Waste acids from acidification process containing phosphates 

is treated with silica to dest#W fluorides and the residual 

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

as fertilizer. Garino samples and counts all liquid before 

transfer. The records of these assays show no activity over 

background.  

Solids 

24. Carina stated that all other waste is disposed of by burial 

on the lioensee's property at the top of the hill. Garino 

stated that thorium cake as phosphate and thorium fluoride 

sludge is buried in. lits from 12 to 15 feet deep and from 

6 to 10 feet wide.  

25. Carino stated that each pit contains waste from 3 to 4 weeks 

of processing. He stated a pit is dug and waste as it aowd1lates 

is dumped into the pit. He stated that earth is mixed with the waste 

as the pit is being filled and that a minimum of 6' of earth fill 

"wovers earth pit. Garine stated that four pits were dug and 

filled in 196ý and that a total of 11,654 pounds total of 

natural thorium was dumped into the four pits. He stated ad
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records showthat from 2900-ý3000 pounds of thorium (natural) 

was buried in eaoh pit. Acoording to 10 CFR 20o5(o)(1) 

2900 pounds of thorium (natural) is equivalent to 146,000 

uo. 10 CPR 20.304(a) permits the burial in one location 

of 50,000 uc 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. This quantity per pit also exoeedsthe 

limits imposed by 10 CFR 20.304 for one location.. Records 

were noted to be maintained shoving the locationdate of burial 

and quantity buried.  

Rffluents to the Atmosphere 

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

a water scrubber which removes particulate. He stated all 

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

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

oper-tion because a concrete like sittance would form which 

would rain all eqgipment. He stated tha since the entire rear of 

the building is open and ventilation is mainly by natural con

veotion, he has taken air surveys using the high volume 

Staplex Sampler, and has never detected concentrations 

in air Onater than 1.9 x 10"12 uc/Th nat/ml air, at the 

top of the furnace during operations. He stated the 

scrubber would reduce this value still further.  

Storage of Material 

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

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

office. The building is occupied 24 hours daily. Nonazite 

sand is stored in a .uge pile in 100 pound paper bags in the 

rear of the manufacturing area. There does not appear any 

likelihood of unauthorized removal of material.
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Receipt of Materials 

28. Garino stated that Monazite sand is received from all over the 

world and sold through brokers locatid in New York, N. Y.  

Records were noted to be maintained showing kind, quantity 

and date of receipt.  

Personnel Monitoring 
29. St. John's X-RyCorporation film badges which are gocesoed 

monthly are used for person:.el monitoring. Records are 

maintained on film badge processor's reports as well as 

Form AiC-5. The records were examined from 1962 to date of 

inannaatinan and Ahnw that fu,.nm n a. atjýws wa-a*4w ... mawim 

Postina and Labeling 

30. The inspector noted that all processing rooms were posted with 

signs reading "Cauin - Airborne Radioactivity Area", "Caution 

Radiation Area", and "Caution - Radioactive Materials", all witk 

conventional symbol. The storage pile was similarly posted.  

License Conditions 

31. The specific documents referred to in license conditions BA 

and 83 were reviewed with Garino and compliance was noted.  

Items of Noncompliance 

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

surveys or any evaluation to determine the quantity 

of removable contamination existing throughout his 

facility. (See paragraphs of the report

details.)
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33. 20.304 (a) - in that the licensee has exceeded the quantity 

of natural thorium he may dispose of by burial in any 

one location. (See paragraphs, of the report 

details.) 

Conferenee with Maugaeuent 

34. A conference regarding the items of noncomplianoe was held 

immediately following the inspection. Attending the con

ference were Mr. Richard Mandle, Plant Manager and Mr. Donald 

Hubbard, Manager, Division of Industrial Relations, Davison 

Chemieal CO.,rvwin, Tennessee. Mandle indicated his willingness 

to comply with the regulations. He stated that he believed that 

surface contaminationabould be evaluated and that they would 

apply for an exemption or an amendment to 10 CFR 20.304 (a) 

to pamit burial at one location of natural thorium in amounts 

greater than 50,000 uo.  

35. The inspector believes that a hazard does not exist from the 

above items of noneompliance and no follow-up inspection 

will be made. Management appeared familiar with the hazards 

oonneoted with processing natural thorium and efforts to 

comply wit the regulations were noted.
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.- SAMPLE REO. D 1483 

FORM NY-9O UNITED STATES ATOMIC ENERGY COMMISSION 
REV. 8.1-59 NEW YORK OPERATIONS OFFICE DATE SENT-----------

HEALTH AND SAFETY LABORATORY DATE RECEIVED _' 
376 HUDSON STREET DATE R.C---/ ' E

NEW YORK 14. N. Y. * DATE REPORTED

PLANT 

MAILING ADDRESS

TYPE OF SAMPLE

ROUTE RESULTS TO ANALYZE FOR SAMPLING RESULTS 

T__,_, __•____ _RATE TIME 

SAMPLE DATE HOUR SAMPLE DESCRIPTION 
NO. START STOP 

'*1L 

2 

3 

4 

6 

5 

8 

9 

COLLECTED BY I-~;( ~ANALYZED BY

SURVEYOR TO RETAIN LAST CQPY-ýRETURN ALL OTHERS TO"HEALTH AND SAFETY LABORATORY

'a

GPO 959235



FORM NY-99 

REV. 8.1-5a

UNITED STATES ATOMIC ENERGY COMMISSION 
NEW YORK OPERATIONS OFFICE 

HEALTH AND SAFETY LABORATORY 
276 HUDSON STREET 

NEW YORK 14. N. Y.

PLANT 

;,; .. 0 ,,,. _
MAILING AUUDEbb

SAMPLE REQ. D 1480 
DATE SENT------------------

DATE RECEIVED -7 "-2 .. " 

DATE REPORTED

TYPE OF SAMPLE.  

I~ -h -~n ne r.r a... AflAuiV2i

ROUTE RESULTS TO ANALYZE FOR SAMPLING RESULTS 

~~~~~~ -ý -'- _ _ _ _ __ _ _ _ __ _ _ _ RATE TIME 

SAMPLE DATE HOUR SAMPLE DESCRIPTION 
NO. START STOP 

0 

2 

3 

4 

5 

6 

7 

8 

9 

COLLECTED BY ANALYZED

IIlIF/•VOP TO RETAIN LAST COPY-RETURN ALL OTHERS TO _-EALTH AND SAFETY LABORATORY QPO 959235

cv, .A



UNITED STATES ATOMIC ENERGY COMMISSION SAMPLE REQ. NO. 1777 
NEW YORK OPERATIONS OFFICE

HEALTH AND SAFETY DIVISION 
70 COLUMBUS AVENUE 

NEW YORK 23. N. Y.

PLANT AE •/, 

MAILING ADDRESS

DATE SENT 
DATE RECEIVED 1J2 -A "-j 

DATE REPORTED /Z -Z-

TYPE OF SAMPLE

METHOD OF 1 EfTERMINATION 

a•ir u 91 6,- J illt i 4•1 i iXi1

ROUTE RESU TTO ,J ANALYZE FOR, RESULTS 

* 1 / A~~ A/P6I.A)SAMPLING SAMPLE TOTAL COUNT COUNTS J SAMPLE DATE I .• NA69wowCI",O NO. SAMPLE DESCRIPTION R TIME TOTAL TAKEN COUNT TIME PERM".  

r-3 P?. 7S5 0* £~~ 

"___ __ r 374' i? (Vf

�A �N.�7W 
.�4. 46�

- W� @�
4
.n�01tA� j�

32-..-- ZY
L

1'// 112j7 /,?'-

J J 

,~~~ ~~ •o • .""V")-/• 

COLLECTED BY .ANALYZED BY "Al 01(J.••••:-

-34

g-7

.4

SURVEYOR TO FI#TAIN LAST COPY-RETURN ALL OTHERS TO HEALTH AND SAFETY DIVISION

FORM NY-** 
REV. 2.4-52

(

14 / /- AJ 1A I Al I I- - I-, - I "f I f.0 d i I I I - I i

I
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CO:I:EE

W. R. Grace & Company 
Davison Chemical Division 
P. 0. Box 488 
Pompton Plains, New Jersey 

Attention: Mr. Richard Mandle, Plant Manager 

Gentlemen: 

This letter relates to the discussion Mr. Eugene Epstein of 

this office held with Mr. R. Mandle following the inspection 
conducted on July 1, 1964 of the activities auth'orized under 
AEC Source 'Material License No. STA-422.  

As noted during the discussion, it appears that certain of 
your activities were not conducted in full compliance with 
AEC requirements, and with conditions of the license. The 
items and references to the pertinent requirements are listed 
in Item 5 of the attached Form AEC-592.  

The purpose of this letter is to give you an opportunity to 
advise us in writing of your position concerning these items 

and of any corrective steps you have taken or plan to take 
with respect to the items listed on the attached form and the 
date all corrective action was or will be completed. Your 
reply should be sent to us within 20 days of the date of this 
letter to ensure that it will receive proper attention in our 
further evaluation of this matter.  

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

Very truly yours,

ITE #_a Robert W. Kirkman, Director 
Region 1, Division of ComplianpI

OFFICE~ 0- r A ~ - --------- -CC----------QQ PLiAK.CE ------------ - -----

bcc; CC:LEP.•EIn CLEVE:A:D KHRViA1{I 
S SURNAME -• -------------------- ----R. ----..- ..- --- &,717/t#7 ------------------------------- "- -

DATE b.-------------------------- ---------- -.----- -------- --------- --------------------------

Ext . 283

For=A 2EC-818 (Rev. "-5) U. S. GOVERNMENT PRINTIM6 OFFICE 16---62761-3
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,- MEMO ROUTE SLIP 
• • A.E-98 (Rev. May 14, 1947)

TO (Name and unit) 

I * 5 Pa,.o . Cl.ef 

U.R

TO (Name arid unit) 
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Assistant 
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W. R. GRACE A CO.  

DAVISON CHEMICAL DIVISION 

EALTIMORE 3, MD.

CHEMICALS DIVISION 

*fIA EALTHS

RPWLY TI I 
P.S. sexl Ml 
POUP"Is PLAINS.  
NIEU JESSE, 

TlPK i S.3060

September 18, 1964

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

Attention: 

Gentlemen:

Director, Division of Licensing and 
Regulation 

Reference: 40-86 For Div of Compliannc

We enclose Form ABC-2, in quadruplicate, for renewal of 

Source Material License Number STA-422, which expires 
on October 31, 1964.  

If you wish additional information, please let us kow.  

Vey truly yours,

RLS:CT 
Encl.

C/, 

rym

ITEM #3c
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FORM AEC-2 FORM APPROVED (2-El) REJFOMAPVE 
PC edition BUREAU OF BUDGET NO. saI-RO0.6.  
anboe. UNITED STATES ATOMIC ENERGY COMMISSION 

APPLICATION FOR SOURCE MATERIAL LICENSE Qt 
Pursuant to the regulations in Title 10, Code of Federal Regulations, Chapter 1, Part 40, application is herelir 
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) 2. NAME OF APPLICANT . it G a & 

[] (a) New license w[ wm CANT a L 
E] (b) Amendment to License N 3. PRINCIPAL BUSINESS ADDRESS 
9 (c) Renewal of License No. lS•t42 3 C S .0. . nLA 
[] (d) Previous License No. 1WTO NlA=I Sv R J 

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

8" 3la=k 06k Ridt*e ad, aynee, *m Jersey 
5. BUSINESS OR OCCUPATION 6. (a) IF APPLICANT IS AN INDIVIDUAL. STATE (b) AGE 

C oamli "a EmI -fact -e•r CITIZENSHIP 

7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL BE USED 

" TO r i u m O r & P r o C e ~ 

8. 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 I (c) PHYSICAL FORM (Including (d) MAXIMUM AMOUNT AT 
/I U or Th.) ANY ONE TIME (in pounds)

NORMAL URANIUM 

URANIUM DEPLETED IN 
THE U-235 ISOTOPE 

THORIUM "itsb1 I om-MIte 9,~~TM 

(e) MAXIMUM TOTAL QUANTITY OF SOURCE MATERIAL YOU WILL HAVE ON HAND= 9 ME pounds) 

hsqueStIAS "ftluaQd" Per tweviOUa license dated 11122161.
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.  

Ie Our pplicat date" 2/11/609, Mad the indeint thereto dated 4111, 
1/20 and 7/2911960,7/3,7/6 ad 8/2/61, ecept to the extent that the 
qiplicatlos refes to s e pxrvilams of the Cmiissom s Regulatio 
LO O0 . See also our letter to A= dated 7/3/616,re;±,inerat.on- of 
source unatOIAL.  
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).  

kle Our letters to XvislaR of Limlif and lpilatoms dated 4/11 md 
/13160 . plus -tta-hemts.  

leek revious AC IL-cen• e TA-422, dated 11/22/61 and A= letter dated 
/22/61,9 Docket No. 40-46.  

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 INSTRUMENTS (including film badges, dosimeters, counters, air-monitoring and other survey equipment as appropriate. The 
description of radiation detection instruments should include the type of radiation detected and the range(s) of each inutniment.) 

See 9 and 10,. above 

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

See 9 an" 10, above 

ITMM# 4___ 4616

*0



Page 2

11(c). VENTILATION EQUIPMENT WHICH WILL BE USED IN OPERATIONS rHICH PRODUCED ST. FUMES. MISTS. GASES. ETC.  

Se 9 awd 10, abov.  

12. DESCRIBE PROPOSED PROCEDURES TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE AND PROPERTY AND RELATE THESE PRO

CEDURES TO THE OPERATIONS LISTED IN ITEM 9; INCLUDE: ...  

(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.  

S." 9a D1,abwe 

(b) EMERGENCY PROCEDURES IN THE EVENT OF ACCIDENTS WHICH MIGHT INVOLVE SOURCE MATERIAL.  

See 9 ad 10, abwe 

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

Se 9 and 10, aboe 

13. WASTE PRODUCTS: If none will be generated, state "None" opposite (a), below. If waste products will be gener

ated, check here E] and explain on a supplemental sheet: 

(a) Quantity and type of radioactive waste that will be generated. Se 9 &Md 10, above 
(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) 

is. 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.  

V. I. GUMA & cflT 

(Applicant named in Item 2) 

Dated 9-19-.64 BY 
. I 

(Title of certifying oficial 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--0-659930

L t.
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON, D.C. 20545 

001T 1.2 1964

"UM:11H4 
4"6-8

W, R. Girace ft Cmnfpany 
Oaftlsou Chemtical P>iwision 
P. 0. eax 188 
Pomfpton Plabins, NowI Scrsoy 

Atterttiott: Mir. IRichlhnd L. S-torw 

Enuclosed is APC $jourc ?4-te~ria1 Lictsz-anso o. Te2,

Br,4Div .s 

N. Daubas,, ML (3) 
D. Harmon,, ML 
State Health(Lic. only:'

Very truly yours, 

Donald A. ;'avssbaauwr, Chitef 
source aMs Special Nuclear fkatnrils tramh 
Zstvislon' *t 'mnauws Udeestsin

'I

ITE~M#

"V

10? 10,
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Fom AEC-410 
(1--61) UNITED STATES 

ATOMIC ENERGY COMMISSION

SOURCE 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, 
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

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 applications dated April 11, June 20, and July 29, 1960; 
July 3, July S, 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 license0 

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

10. 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.

e, • ..%



FORM AEC- 46n1441o U. S. ATOMIC ENERGY COMMISSION~ Page-2-oLf2_Pages

SOURCE 

MATERIAL LICENSE 
Supplementary Sheet

License Number STA:-422, as 
renewed

11. The licensee is .hereby exempt from the requirements of Section 2 0o.203(e) (2) and 20.203(f) (2)', 10 CFR 20, for areas and containers within his plant provided all entrances 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 

Date OCT1 1964 ~yDivision 
of Ucensing and Regulation 

, Washington 25, D. C. -



February S. 1965

FrlOM: Peter J. Garito 

TO: File 

SUBJECT: SHIPMENT OF RADIOACTIVE MATERIAL 

"This shipment of Radioactive Material consisting of thoriim

containing productsa has been iaspected by me and complies 

with all conditions of the regulation 73. 393 

Total number of uanis Loaded__ 

Wiiootea er houri 10 it frova sides ut track 

Mtltiroecutgens per hoaur 5 it from endo of truck j/1i4 

Mitttroentgens per hour at driver's position in trucck1/•

Driver notified of location Limit 

Reteased if2-4 ~' 1965,, at P'ompton Plains* neill 

Pe J. Garno 
Health Physicist 

WR. %GRtACE: tt CO.  

I-EM # DAVJýN CHEMICAL
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In. .s r.�a an, c-c Cr rca. rIRnnnc Ms n -,.onc . c,,snc,.- p. cSflC Mt.4

For Div. of Compliance. / 

"W. R. GRACE & GO.-gv , 

F4,ft = E:DAVISON CHEMICAL DIVISION 

BALTIMORE , MD.  

HEMICALS DIVISION Reply to: 

RARE EARTHS P.o. BOX 188 
POMPTON PLAINS 

NEW JERSEY 07444 

835-3060 

October 7, 1966 

iOnt. U , e Covii.ission I 
oarce & Spe-.....• .clear >aterials Branch 

,a•''1lington, D. -. 2'J 45 

A.r_1... .. : ,-x. ,_ onaid 2,. N-ussbaumner, Ohief 

Gentlemen: 

In reply to your letter DYIL:ND STA-422, 40-86 dated September 
23, 1966, t,•e have reviewed the subject amendment to Section 

20.203 (f) oZ 10 CFR 20.  

i.e concur that because of the changes in the amendment, our 
present exemption xvill no longer be appropriate.  

Very truly yours, 

Petet 'J. Garino 
f.ealth Physicist 

PJG: ct . %.  
cc: Mr. R.L. Stone ,'*' 

\ \ ,• ,%...  

_-\% 

ITEM#



UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON, D.C. 20545

IN REPLYR ED.

Ayar�daat Ž'. I

NOV 4- - 1966

its

�r. ?gter S. Airinc

wsb liccnsea ia czv'" PreUa ntr ti tM ýr3tzt 
; 1 2ct i in 2u23u)2) of L i "'j P " fr arewt -k4it4k.  

Cýh¶ES LO1~.f~ an2 tea 3 ý 1s at -_r~ a, ".z a~tt~Žzi 

C'00-7)~ a±,- .1 .*-

='.tan r-uC'*z4f mi'er flrrl c~t

suppi. HAIi sy 
DOCiace !4ek ac 

State Health 
Nt XXwJcm, MLS3 

Div. FT

ITEM" # 3;'
- / tt 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

*DIVISION OF COMPLIANCE 
REGION % • • 376 HUDSON STIREE 

TES NEw YORK 14, NEw YORK TwO-m: •Y•Uý•-000 

IN RMY REFER TO: Ext. 384 
CO: I:WBG 

November 15, 1966 

W. R. Grace and Company 
Davison Chemical Division 
P. 0. Box 488 
Pompton Plains, New Jersey 07444 

Attention: Mr. Peter Garino Re Lic. : STA-422 

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, an4 
the terms and conditions of the licenses themselves.  

Our representative, Mr. William B. Grant plans to visit you,•: 
at about 9:00 am on Thursday, November 17, 1966 , 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 20, "Standards for Protection 
Against Radiation", and the applicable provisions of 10 CFR 
30, 32, 33, 34, 35, 40, and 70.  

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 
Region I, Division of Compliance 

1WEEOM" #



Form AEC-591 
(6/1/65)

UNITED STATES ATOMIC ENERGY COMMISSION 

DIVISION OF COMPLIANCE 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT

1. LICENSEE 2. REGIONAL OFFICE 

W. R. ftace & Co. U. S. Atc.1c Enazg CCLS.±OR 
DSVLAou ausmical Division Vivisuna of 4.80=4,s 28qiOu I 
P. 0. SaK 18s 376 Radsom stnwt 
PGRIPton FIalzw, New Jersey 07444 Now Yorks, Rev Tkrk 1004 

3. LICENSE NUMBER(S) 4. DATE OF INSPECTION 

S=A 422 5wvser 17, 1966 (Reinspection) 
S. INSPECTION FINDINGS 

A. No item of noncompliance was found.  

SB. Roomsor areas were not properly posted to indicate the presence of a RADIAtION AREA.  
10 CFR 20.203(b) or 34.42 

U C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA.  
10 CFR 20.203(c) (1) or 34.42 

EU D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA.  
10 CFR 20.203(d) 

n E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.  

10 CFR 2 0.2 03(e) 

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

D G. Storage- c•btai s-wer-e-lt hc- et.. . d..t".. -.t s, t- k-..--d .of idioactive 
-mate. " e (". )-(4) 

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

U I. Form AEC-3 was not properly posted. 10 CFR 2 0.206(c) 

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

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

EU 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 

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

U N. Records of inventories were not maintained. 10 CFR 34.26 

Ul 0. Utilization logs were not maintained. 10 CFR 34.27 it.r 

(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.  

ITIEM # X:z
I' .N (Dale) (Licensee Representative - Title or Position)

S 0 LICENSEE: 0-. COMPLIANCE REGION; [I DIV. OF ST. & LIC. REL.: 0 DIV. OF COMPLIANCE

A�I

,ýýOPIES:



OPTAIU-AL dOi. NO. 20 
MA1Y 1942 EDITION 
GSA FF1R4 •41 CFHO 101-11.6 

UNITED STATES GOVERNMENT 

Memorandum
TO : Files 

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

FROM : William B. Grant, Radiation Specialist Jog 
Region I, Division of Compliance

DATE: November 30, 1966

SUBJECT: W. R. GRACE AND CO.  
DAVISON CHEAIUCAL DIVISION 
P. 0. BC( 188 
POMPTON PLAINS, NEW JERSEY 07444 
LICENSE NO.: STA-422 

Inspector 's Evaluation

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 connected 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.  
Category I, Priority 2 - inspect 5/68.

A

& ITEM # 

Buy U.S. Savings Bonds Regularly on the Payr6 
$010-1041

Vll Savings Plan

"4

•, i'
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BUREAU OF EXPLOSIVES 
ASSOCIATION OF AMERICAN RAILROADS 

63 VESEY STREET FILE NUMSKR 

NEW YORK. N. Y. 10007 

T. C GEORGE, oIRECTOR AND CHIEF INSPECTOR 25-3 §73.392(c) 

WFB-M 

January 12, 1967 

Davison Chemical Company 
W. R. Grace & Company 
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(c)(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 2U-55 gallon drum liners is, 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.  

It 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 y6ur information, I am attaching a copy of the 

pertinent sections of the Regulations.  

It was indeed a pleasure to visit your facility and 

ITEM # / 
LMZ 

12
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A,

Davison Chemical Company -2- January 12, 1967

I want to thank you for the hospitality extended to me.  

Yours truly, 

T. C. George 
Director and Chief Inspector 

By 
Technical-Assistant

Attach.  
cc: Inspector James

S....-A-TTAC i.4iVt £ I N -F ..
'k . ýt

11 . N-



.L.~iensee. 3. License No.  
~S'TA-422, as renewed 

1. Name W. R. Grace & Company 
Davison Chemical Division 4. Expiration Date 

2. Address p. 0. Box. 188 October 31, 1967 
-Po ton Plai•a, New Jersey 

5•; Docket No.  

6. S~ource -Material 7.Maximnum quantity of source material which 
. . lcensee may possess at any one time under 

-Thorijum *,j this liense 
-Unlimi ted 

•. , .. . " "-'. ."•:, -" 'k•-%.•;-•-• - . ,, "-*•A-:•:.4., 

S.... °;;x • •.-• :..:.: :.:'-•:?. -.•i.F '.-.'•:.-:.. ,..1" 
'i

. o eerw sp ecf ed; -, the authorized pla .ce of- use is the licensee's addre.ss : 
iAd~ in Itm2 bove.) 

. Thorium ore processing in accordance with the procedures described in the 
Gl eos•ee's applications, dated April 11, June 20, and July 29, 1960; 

3i.r~y 3, July 51, and Augst'2, I..966; and September 18, 1964; except (1) as 
*~~4. Vih~lws prvieds of. th-Is Iliense CnZ() that exemption : or.:ei¢fic a-horzatfoa.pusuant to-Commission regulations are not 

authori zed un'Ie~ss proV4ded by ciond'itions of this Likense.  

A9u. .the•• Ized Place of Use: The i censee's facility located at PeMPton Plai•s' 
N.w. J"ersey o -,3 

0. Pursuant to Sections 2 0:.06{a) and 2.0.302, 10 CFR 20 the licenseeis hereby au-thorized to incinerate source material in accordance with the procedures 
described in the licensee's letter dated July 3, 1961.

4t 

10 N~ITD STATES 
TADIW,1ca EE~RGY COMMISSION 

SONIECE MATERIAL LICENSE 
Phimueait to the Atomic Energy Act of L0,54, and'Title 10, Code of Federal Regulations, Chapter 1, gq*410O, .Lswn of SoreMahral"ancnrlance on statements and representations heretofore 

- ke een e a lk :is, •:i~i¢ 'oxixin• :,:-•i!•• 

eaby isseued authzig the licensee to receive, Possess and import . ss-u0 e iide=aftedl' bs..m ;, to use. such material for the purpose (s) and at the place(s) d.• ed .].below; and to d.liver or transfer such material to persons authorized to receive it in s eemdanee with.the regutiens in said Part. Tlhs license shall be deemed to contain the conditions s ie.ijed in Section 1,83 of the Atomic Energy Act of 1954 arid is subject to all applcable ru es, regulations, and orders of the Atomic Energy Commission, now or hereafter in effect, including Title 10, Code of Federal Regulations, Chapter 1, Part 20, "StandaTds for Protection Against Radiation," and 
to any cenditions specified below.

Jý
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Date: />/

BACK- UP FQORAC-591 

PART 40 INSPECTION 

W. R. GRACE AND CO. Ipt: William B. Grant 
Davison Chemical Division 
P. o. Box 188 
Pompton Plains, New Jersey 07444 License No.: STA-422 

Date of Inspection: November 17, 1966-Announced Reinspection 

Persons Accomon•vLine Inspector: 

None - New Jersey Department of Public Health Notified 

Persons Contacted: 

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

Background Information 

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

1964. Items of noncompliance noted were as follows: 

a. Failure to make surveys to determine concentrations of removable 

surface contamination existing in unrestricted and restricted areas.  

The current status of compliance was reviewed with Garino and compliance 

was noted. (See paragraph 1 of report details.) 

b. Quantities of natural thorium in excess of 1,000 times Appendix C, 

10 CFR 20 were buried in one location. The current status of compliance 

was discussed with Garino and compliance was noted. (See paragraph 

of report details.) 

1TEM##
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2. The Pompton Plains plant is one of the Davison Chemical Division of the 

W. R. Grace and Co. The plant manufactures polishing compounds for use 

in the optical trade and other glass manufacturing. These polishing com

pounds are, reportedly obtained from the refining monazite ore.  

3. Wr. 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 wrkers 

and actually work with thorium containing ore.  

Facilities and Uses of Byproduct Material 

4. The Pompton Plains plant 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 consists of monazite ore storage, 

ball mill, filter press, rare oxide, chloride, and thorium refining areas.  

Facilities for change, 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 waste burial area are located in the rear 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.  

5. The scope of the license was reviewed with Garino. The licensee is permitted 

to 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 are intended to remove the rare oxide from the original 

ore with an approximate 93% purity. Garino stated that the final rare 

oxide powder contains trace amounts of natural thorium om(from 0.1 - 0.2%.) 

6. Garino was noted to maintain a monthly inventory. The inventory as of 

October 1, 1966 showed thejossession of the following: 3,494 pounds of 

thorium (natural) in monazite send- 3% enrichment; 9,392 pounds of 

thorium oxide in waste sludge.  

7. Garino stated the final rare earth oxide powder contains trace amounts (0.1 

to 0.2%) natural thorium.  

8. Garino described the manufacturing process and it is as outlined in 

paragraph 5a - h of the previous inspection report, dated 7/14/64. According 

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

9. The facilities used in the manufacture of the rare earth oxide from monazite 

ore consist of: a separate room for the ball mill operations which Garino 

stated is a very dusty operation; a sulfonation kettle area; calcining furnace; 

centrifuge area; filter press area; thorium crystalization unit; and a monazite 

storage area.  

10. Garino stated that the plant produces approximately 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.  

11. According to Garino, all personnel 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 the work areas. 0-, •$'- at the 

plant, operatq 2mder the clean area (west side of locker room), undress and



place their street clothes in their assigned lockers. They then pass into the 

process area (east side of looker room) and put on their process clothing and 

safety shoes. At the end of their shift, operators return their process 

clothing to their lc kers in the east locker room and pass to the west looker 

room. Garino stated that supervisory personnel and individuals who occasionally 

visit the processing areas, including visitors, are issued smocks and overshoes.  

The inspector noted that these are maintained on hangers immediately adjacent 

to the chemical control laboratory in the office area at the plant. The inspector 

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

Radiation Safety Precautions and Procedures 

12. 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 radioactive 

materials, the areas of responsibility for the6ealth physics department, 

and a definition of terms. The manual also lists maximum permissible 

levels and concentrations, methods of contamination control, radiation 

surveys, decontamination procedures, description of waste disposal, 

explanation of medical examinations, procedures for measurement of radio

activity (alpha and beta), sample administrative forms, and emergency 

contacts. Garino stated that all new employees receive a two hour 

indoctrination lecture from the plant manager and that Garino periodically 

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

13. Garino had on hand a copy of the license and copies of 10 CFR 20, 30 and 40.  

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

14. Garino stated that he makes direct physical surveys using an Anton Model 5 

survey meter quarterly. He stated that when these surveys are made in 13

J
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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 maintai 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 burial area, 1.5 

mr/hr in the shipping room and 0.05 - 0.75 mr/hr at the fence lines.  

15. Independent surveys were made by the inspector using Serial No. 5682 

Precision Instrument end window GM survey meter calibrated 11/1/66.  

Radiation levels were noted as follows: 

At the surface of pile of bags containing monazite sand - 7 mr/hr.  

At rope barrier approximately 2 feet from stack - 1 mr/hr.  

At the surface of the ball mill - 2 mr/hr.  

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

At the surface of the centrifuge - 10 mr/hr.  

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

16. 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: 

Location Results in uc/souare foot 

Sales Office - desk background 

floor 1.8 x 10-6 

Polishing Lab - desk 2.2 x 10"I0 

floor 6.8 x 10-5 

Engineering Office - desk 4.2 x 10-6 

floor 3.7 x 10-5 

Shipping Room - table 3.5 x 10-6 

floor 8.4 x 10-6
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Ball Mill Room - floor 

door 

Old Calcining Furnace - floc 

wal 

Monazite Storage - floor 

door 

Shipping Platform 

Entrance - stairs 

Locker Room - floor

Results in ac/sAuare foot 

3.6 x lo-3 

2.8 x lO-4 

r 6.7 x 10-6 

L 2.4 x 10-6 

6.8 x 0o-4 

8.8 x 10-6 

background 

1.4 x 10-6 

3.8 x lO-6

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

rate of 20 cubic feet per minute for five minutes using a Staplex 

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

that samples are taken in restricted and unrestricted areas on a 

quarterly basis. According to Garino, the samples are counted in 

a Nuclear Corporation gas flow proportional counter, used in conjunction 

with a RIDL scaler. Records were noted to be maintained of these samples.  

The most recent sample data collected September 14, 1966 was as follows: 

I

Shipping Room 

Pulverizer Room 

Calcining Furnace 

Process Storage Area 

Ball Mill Room 

Monazite Storage Area 

->-Lunchroom 

Control Lab

1.8 x 16-1 

2.5 x 10-32 

1.8 x 10-12 

1.2 x 10-12 

4.1 x 10-12 (Mi 

3.0 x l1012 

1.1 x 10-12 

1.5 x 10-12

I running,but no occupancy)
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Location esUlts in ue/ml 

Sulfonation Kettle 2.4 x 10-12 

Northwest Fence Line background 

Southwest Corner Fence Line background 

Midway Point Fence Line background 

Waste Disposal 

Tiou~id Pffluent 

18. The waste treatment plant treats all liquid wastes from the plant. The 

waste includes wash water, floor washings, and surface runoff from the 

adjacent plant property.  

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

35,000 gallons of water per day. All 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 channel 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 electro assembly is in the center of 

the mixing tank and electrically connected to a mechanically operated 

diaphram valve. Two storage 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 controller. Effluent from 

the mixing tank is piped to a 2,000 gallon dinge thickener at 

a pH of 5.8 - 6.2.  

20. The 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.  

21. The final clarification tank of 50,000 gallons capacity provides an 

average of 48 hours retention time for the effluent before discharge 

from the system. The main function of this tank provides sufficient 

time for post precipitation of solids after pH adjustment. A drawoff 

is provided at the bottom of the tank to pump accumulated solids to 

the sludge filter press.  

22. 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 weir in 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 the amount of contamination which has settled out of the 

effluent in the final clarification tank, or if there is any additional 

contanination being added to the effluent to the accumulation of sludges 

in the clarification tank.  

23. 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 Pompton River to be 2.0 x 10-7
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gc/ml, which is approximately 20% the UPC of i x 10- 6 pc/ml for natural 

thorium.  

Solids 

Garino stated that all other waste is either disposed of by burial on 

the licensee's property or is held in storage until it can be transferred 

to a disposal 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 a minimum of six feet of earth fill covers the pit. Garino stated 

that, according to 10 CFR 20.5(c)(l) and 10 CFR 20.304(a), they are permitted 

to bury in one location only 1,000 pounds or 50,000 ýc natural thorium.. He 

stated that their processes produce approximately 1500 pounds of thorium 

(natural) per month. He 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, 

a Grace subsidiary. Records were noted to be maintained showing the location, 

date of burial, and quantity buried monthly since the period of the last 

inspection.  

Tnstrumentation 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 had a Nucor gas flow proportional counter and an RIPL 

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 Licne4 

Corporation for calibration at six month intervals. He said that the proportional 

counter is checked for calibration using 1-308 National Bureau of Standards
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uranium oxide standard of 1.8 dps and an Am-241 source of 1.07 x 104 dpm 

(2/65).  

Storaze of Material 

26. 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, unaccompanied 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.  

Receiot of Materials 

27. 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.  

Personnel ?Monitorin2 

28. St. john's X-ray Corporation, Califon, New Jersey supplies fil:. badges which 

are processed on a monthly basis for personnel in the plant. Records are 

maintained on the film badge processor's reports as well as Form AEC-5. The 

records were examined from the date of the last inspection to Octcber 1966.  

The records showed a typical exposure tc be less than 20 =em per month.
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Postinz and Labeling 

29. 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 - Radioactive Materials,,. All processing rooms were 

posted with signs reading "Caution - Airborne Radioactivity Area,". All signs 

had the conventional symbol and color.  

License Conditions 

30. The specific documents referred to in License Condition 8A were reviewed 

with Garino and compliance was noted.  

31. In accordance with License Condition 10, the licensee is authorized 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.  

32. License Condition 11, as amended November 4, 1966, was discussed with Garino 

and compliance was noted, as stated in paragraph __.  

ManaLement Discussion 

33. A conference was held with Mr. Hugh Sweitzer, Plant )Mnager, and Garino 

immediately following the inspection. The inspector stated that in his 

opinion the problem of disposition of the thorium sludge was one that the 

company would have to solve in the near future. The inspector added that 

the company must assure themselves that the transferee has a license from 

the USAEC or an agreement state to possess the material transferred to them.  

Sweitzer indicated his willingness to comply with the regulations and stated 

that he would insure a proper transfer.  

34. The inspector believes that management of this company is ud wi t h
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the hazards connected with processing natural thorium and efforts to comply 

with regulations were noted.



SAMUEL MARCUS 
ALBERT E. LEVY 
WILLIAM V. MARCUS 

ISADORE ROSENBLOOM 
HARRY C. CHASHIN 
MAX D. FORREST 
JOHN SELAWSKY 
HARRY STEINBERG 
GEORGE M. FIELDMAN 
SEYMOUR GELZER

MARCUS & LEVY 
COUNSELLORS AT LAW 

COLT BUILDING 
5 COLT STREET 

PATERSON, N. J. 07505 

Telephone 684-6630 
(Area Code 201)

N. Y. OFFICE 

59S MADISON AVENUE 
NEW YORK, N. Y. 10022 

PLAZA 24580 
(Area Code 212)

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 radioactive 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 3600 F".  

Thanking you for whatever cooperation you may be able to 
furnish us, we remain 

Very truly yours, , 

MARCUS & LEVY

IR/hm
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CO:I:AFR

Marcus and Levy 
Colt Building 
5 Colt Street 
Paterson, New Jersey 07505

Subject: YOUR INQUIRY DATED MARCH 10, 1967 

Gentlemen:

Information available 
follows:

at this office, pertinent to your inquiry, is as

W. R. and Company, Davison Chemical Division, Post Office 
Z=oF •o, Pompton 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 radioactive 

materials were used at the plant during July and August 1965.  

Very truly yours, 

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

ITEM#'" 

OFFICE _COMPLIANCE 
RYAN : maz .•3KIRKMAN 

SU R NA M E )0 .----------- -- ----- -- - -- - - - - - - - - - - ---. . . . . . . . . . .  

3/20/67 

FOrI AEC-818 (Rev. ,9-53) U. S. GOVERNMENT PRINTING OFFICE 10--62761-3

FMX. 388

i
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FORf1NEd 
(3-64) 

Previous editions 
are obsete.

FORM APPROVED 
BUREAU OF BUDGET NO. 38-R002.  

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.

.I. (Check one) 2. NAME OF APPLICANT l W A. WM- -M 

[J (a) New license Diven. {hs.alal D islSaM 
(b) Amendment to License -A 4 3. PRINCIPAL BUSINESS ADDRESS 

(c) Renewal of License No. P f ± N. J.  
El (d) Previous License No. "0________" 

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

86 R8 ak Oak lidge bad, "ay.., N. J.Ofi 

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

Mone Ma nfacuer CITIZENSHIP 

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

S....... .............  

8. TAE HETYE R YPS.(.MLNI.P. rae'~ Lr(ri~Nn.p~rL,~II5' a~~r~--~..~-' ~. .~.SEP .- 2. 1

8. STATE THE TYPE OR TYPES. C[HE:MIC-AL FORM OR F-ORMS. ANDI QUANITIE 0, -E MAE ir.: YOU PROPOSE TO RECEIVE r. ......  
POSSESS. USE. OR TRANSFER UNDER THE LICENSE 

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

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

NATURAL URANIUM

URANIUM DEPLETED IN 

THE U-235 ISOTOPE 

THORIUM (ISOTOPE) Insoluble malts tIo 20 Thor etc. Llted r•que•t• 

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

Requetitn "Wllte"- per pCein0 1liens. dated 11122/61
9. DESCRIBE THE CHEMICAL. PHYSICAL. METALLURGICAL. OR NUCLEAR PROCESS OR PROCESSES IN WHILCH I Sri U --EA 

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.  

See ou appicatiom dated 2/11/60, en the ~ m stberet dated 4/11,6/20 an 
7/29/1960, 7/3,7/4,aad 5/2/61, expt to the extent that the applicatism re.ofe to 
to e p• 1, of the commissions, Raullatioul ioc o. see als amou latter 
to ABC dated 7/3/61, re.- incineation of source material

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).  

3 our latt• r to "diVion Of Um12ag nd IRe1ulatims dated 4111 and 7/13/60, 
plus attsebienst.  
See pTreviou A= License f-422 dated 11/22/61 and ABC letter dated 11/22/61, Docket 
Be. 40-86
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 

radiation detection instruments should include the instrument characteristics such as type of radiation detected, window thickness, and the range(s) of each in

strument).  

See 9 god 10 abowe 

(b) METHOD. FREQUENCY. AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED IN (a) ABOVE. INCLUDING AIR SAMPLING 

EQUIPMENT (for film badges, specify method of calibrating and processing, or name supplier).  

See 9 and 10 above . A

I 
-I / 
In

F'

ITEM #

W

6ý 5ý
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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.  

Ses 9 sad 10 above 

12. DESCRIBE PROPOSED PROCEDURES TO PROTECT HEALTH AND MINIMIZE DANGER T& -IFE AND PROPERTY AND RELATE THESE PRO
CEDURES To THE OPERATIONS LISTED IN ITEM 9: INCLUDE: (a) SAFETY FEATURES AND PROCEDURES TO AVOID NONNUCLEAR ACCI
DENTS, SUCH AS FIRE. EXPLOSION. ETC.. IN SOURCE MATERIAL STORAGE AND PROCESSI-NG" AJREAS.  

See 9 aw u 10 above .' -

(b) EMERGENCY PROCEDURES IN THE EVENT OF ACCIDENTS WHICH MIGHT INVOLVE SOURCE~ ?AA~rERIAL.-

3"e 9 md 10 "a" 

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

*-mA.10 ab v. .  

13. WASTE PRODUCTS: If none wvill be generated, state "None" opposite (a), below. If waste products will be gener

a ted, check here [J and explain on a supplemen tal sheet: Se9aiid1 bl 
(a) Quantity and type of radioactive waste that will be generated. Sm9 1ab e 
(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) 

15. The applicant, and any official executing this certificate on behalf of the applican 't 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.  

V. 1. Gza" & Co.  
flavlin. Cbe~ca1 DIYIalOS 

IApplicant named in Item 2) 

9/1.9/67 
Dated BY: 

P2=t -OS 
(Title of certifying official authorizcd to act on behalf of the applicant) 

WARNING: IS IU.S.('. SectionI 1001; Act of June 25. 1948; 62 Stat. 749; makes it a criminal offense to make a willfully false state
ment or representat 1n to any department or agency of the United States as to any matter within its jurisdiction.  

U.S. GOVERNMENT PRINTING OFFICE: 1%4-O-706-977 B 17-427-2

1, ft



Form Approved. Budget Bureau No. 41-R1398.2 - Modile app 

Fors FC-826 UNITED STATES 0. _ERICA (ETATS-UNIS D'A4ERIQUE 
10-24-55)-1 DEPARTMNT OF COMMERCE (MINISTERE DU OwMIE (Re 

BUREAU OF FOREIGN COMMERCE (BUREAU DU COMMERCE EXTERIEUR) 
Import Ceo 

IMPORT CERTIFICATE 
(CERTIFICAT 0'IMPORTATION)

(Declaration of Destination on Selected U. S. Imports) 

(Declaration de Destination concernant l'importation 
aux Etats-Unis de certains Produits selectionnas)

1. Name of U. S. importer ol" principal in the transaction 

F_
Address 
(Sereet.  
City, 
Zo-e, 
State)

W. R. Grace & Casaay 
1. 0. Box 188 
Pompt Plans. 1. J. 07"44

7

L I I3 
Nomde l importateurouducommettant desEtats-Unls figurant danela transaction] 

2, Foreign exporter's name and address (Non et adresse de I' exports
teur "etranger) 

Th. Coldstii4.t A.C.  
Poatfecla 17

Not vali, 
Commerce 
mmans 

qe Commerce

rniuv4; Bureau du Budget No. 41-R398.. 2 

'OR OFFICIAL USE ONLY 
serve4 au service administratif)

rcificateNo.(Certiflcst d' importation NoJ 

d unless official seal of Departmen't of 
appears in this space. (Non valide a 
um sceau officiel du Departement du 

ne soit appose dans cet espace.)

Read instructions on the reverse side before 
completing and submitting this form. (Lire lea 
instructions au verso avant de remplir et de 
presenter la pr6sente formule.) I / .  

This certificate not acceptable to the Foreign 
Goveroment unless presented within 9d- from 
date of certification by Department of Comerce, 
official. (Le present certificat ne sera pas 
accepts par le gouvernement etranger interesse 
a moais d'etre presente dans les 99Q-. qui 
suivront la date de I certification donnee par 
Ie fonctionnaire competent du Ministere du 

I~~o
FA .... rman --- mmerce•.  

3. country of exportation (pays d' exportation) 

4. Commodities to be imported (Produits devant Stre import~s) 

10 a W5 Total price and 
Commodity description (See Special Instructions far Z 4) •- "• point of del very Quntt .... V4 d(Py 1. ... iptio ISe et, .... tn oIe 

Quantity Description des produits (ri (Pria total et 
(Quantite) (Con..lt.I le. • .ntructiona speci~les pour question 4) listej-" lieu de livraison) 

(a) (b) jJ c)J~. (d) 

21 setric tons Monazte Sand 6014500 $3675.00 
S 0 ..-. -FOR 

Zottardmn 

4.7 
S . A.l.C. Lima Mo. SIA-4•2

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 a 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 mill 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.  

D&claration et engagement -de V importateur on du commettant des Etats-Unis 

Le soussigng d~clare pir len presentes qu' il a pria ' engagement d' importer aux Etata-Unlis d' Amerique, en vertus 
d'une DOclaration az6ricaine de Mine en Consommation, ou d'sne Diclaration asuricaine d' Entree en entrepet, la 
quantitg de produits ci-dessus, et que, dana le cas oa ces produits ne seraient pas ainsi import~s sux Etats-Unis 
d'Amirique, il ne les detournera, ne lea tranasbordera, 01 ne ies riesportera & destination dun autre lieu, si ce 
n'est avec l'approbation formelle do Bureau of Foreign Commerce. Le souasslgn prend 1galement Iengagement d'aviser 
le Ministlre du Commerce des Etats-Unis de tous changements survenus quant aux faits ou k 1' intention enonc~s dans 
Is pr~sente diclaratlon. Bi demsade est faite d'une confirmation de Is livraiaon, le soussigee prend 6galement 
V engagement d'obtenir cette confirmation et d'en disposer de Ia msanire prescrite par cette demande.

Type or Print 
(Pribre d'gcrlre 
I Is machine ou 
en csract~re W. IL. Grace & Co.  
d * imprimerie) 

, Xame of Firm or Corporation 
(Nom de Is Firme ou de la SocietY) 
/ *' / ,-,i , 

Signature of Authorized Official 
(Signature de 1 agent ou employ6 autorise)

Type or Print 
(Pri re d'6crire 
"'a machine ou 

en caractires 
d'laprimerie)

Mmager - Rare Earths

Name and Title of Authorized Official 
(No. et titre de V agent ou employý autorisQ) 

9125/67
S-% Date of Signature 

(Date de is signature)

t�J

FOR OFFICIA USE ONLY OR~servg aus service administratif)

Certification: This is to certify that the above declara-:.- .'Certification: I1 est certifie par lea pr6sentes que ]a 
tion was made to the U. S. Department of Commerce through d~claration ci-dessus e 6t6 faite au Ministere du 
the undersigned designated official thereof and that a Commerce des Etats-Unis par 1' intermsdiaire du fonction
copy of this certificate is placed in the official files. naire competent soussignV de ce inlst~re et qu' une copie 

SEP 696-2de ce certificat a t Iplatte deas lesarchives officielles.  
S EP 2 6 er 

Date (Date) DesignýýdCommerce Official (Fonctlonnsire optnduMisredCmec)

QUADRUPLICATE COPY Comm-DC_ 35956

I;

-J

A4

FOR •ICIAL [J• ONLY (Rfiserv• au 
service 

adsinistrmttf)

QUADRUPLICATE COPY Comm-DO 36956__



INSTRUCTIONS
4 -

CENERAL

Submit this form in triplicate (3) (in quadrupli

cate (4) for commodities classified as 'source 
material.' "special nuclear material.* or "facil
ities for the production or utilization of special 
nuclear material.* as defined 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 delivery verification is requested by the for
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 valida
tion to the Operations Division. Bureau of For
eign Commerce. Washington 25. D.C., or to one 
of the following listed Field Offices of the 
Department of Commerce:

Boston 

Buffalo

Houston Pittsburgh 

Jacksonville Portland

Chicago Los Az 

Cincinnati Miami 

Cleveland New 01 

Dallas New Y(

Detroit

ngeles San Francisco 

Savannah 

leans Seattle 

ork

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 I - The full name of the U. S. importer or 
U. S. principal in the transaction must 
be shown. (The U. S. principal in the 
transaction is that person subject to the 
jurisdiction of the U. S. 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 commercial 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.

PENALTIES FOR FALSE STATEiMNTS 

The U.S. Code, Title 18 (Crimes and Criminal Proce
dure). Section 1001, formerly Section 80. makes it 
a criminal offense to make a wilfully false state
ment or representation to any department or agency 
nf ths Ulnited states as tn mny matter withltnit,

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 is not pre
cluded. The U. S. Department of Commerce 
shall be notified immediately of any changes 
of fact or intention set forth on this 
form. Such notification shall be in writ
ing'and should include the Import Certif
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 space marked "Type or 
Print Name and Title of Authorized 
Official. ' 

Where the commodities are not imported 
into the U.S. under such Customs entries, 
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.

tion. and denial of export privileges under the 
Export Control Act; and in exclusion from practice 
before the Bureau of Foreign Commerce.  

REGUIATIONS COVERING USE OF THIS FORK

jurisdiction. Maximumpenalties under this provision The United States regulation covering 'Mutual Assist

are $10.000 fine or imprisonment for5 years or both. ance on U. S. Imports and Exports (As Applied to 
Selected U. S. Imports)' is set forth in Part 368 

Any person who causes or attempts to caus ,d1re• O af 4m(iprehensive Export Schedule, which is avail
ion, transshipment, or reexportation of cokdties able for reference at any Department of Commerce 

contrary to his representations made on the Import Field Office. In addition, a reprint of the regu
Certificate. is subject to administrative actiqn yJotlons may be obtained, free of charge, from any.  
which may result in disqualification from elag9'1 zS 6b•hese offices or from the Department of Commerce, 
ity to obtain a certified Import Certificstl __A;5 : -Thington. D. C.  
the Department of Commerce; in suspension, revoca

cOaM-oc - Scala



I.

1. %wame of U. S. importer or principal in the transaction 

FPHiLZPP 3ROTmERS Division of 
Address Enrgelhard Minerals & Chemicals 
(Street.  
City. 299 Park Avenue 

s,.t.) New York, Xew York" 10017 

L ioz•de 1' importateur oe du C.m~et tent dea gtma-Ints-g figurant dens Ia arnsas

2. Foreign exporter's name and address (Nom et adresse de 1' exporta
teur etranger) .%ale.X Corp. ,.d.  

2 Weld Road 
.. uala LumpurZ.a laycia

3. Country of exportation (Pays d exportation)

.. .. � �.,e..4 (P..n.4nitm dreamt Stre imnortSs)

Not valid unless official seal of Department of 
Commerce appears In this-space. (Non valide a 

momes qu'uo sceau officiel du Oopartement du 
IGoamerce ne solt appose Gana cet espace.)

,Read istructions on the reverse side before 
coeplcting and submitting this form. (Lire les 
instructions au verso avant de remplir et de 

presenter la presente formule.) 6 iOths 
This certificate not acceptahie to the Foreign 
Government unless p.eaented within 90 days from 
date of certification by Department of Commerce 
official. (Le present certificat ne sera pas 
aocepte par le gouvernement etrartaer interesse 
a moins d'etre presente dans lea.; .eri! 

suivront la date de ha certification 'tio1f- pPa 
le fonctionnaire competent du Ministere du

Schedule A Total price and 

Commodity description (See Special Ieatguction* for Z. 4) ijnumber point of delivery 

Quantity Description des produits (Humero de Is (Pri total et 

(Quantit~) •(Cmnseltea J.. inaruetion. .peLee pouf qu.etion 4) liste A) lieu de livraison) 

(a) (b) (c) (d) 

220 XhIAySXA*'.-=1ZiE SM .33.,000.00 
"' etric '601.4500 CZ? 

Toons CEARLESTO " • ~S. .  

-This Import. Certificate replaces Import Cert.cats 
- No. Nr3=1OX dated Nov. 7, 1967 which is-co idered 

cancelled...

Name of Firm or Corporation • 
(Mon de Ia Firme ou de la Sociite)

Signature of Autrorized Official 
(Signature de 1' agent ou employi autorise)

"Name and Title of Agthorized Official ." .o eC) fitre do 1 ageout ou emPloyZ autorise)'

Date of Signature
Date of Signature (Date de la signature)

arm areyr,,. tier nut v (ttA�..... �.,n'.ra ,.dmnistrari Cl

Certification: This is to certify that the above declara- Certification: Il est certifii par les Pr6senter que !a 
tion was made to the U. S. Department of Commerce through declaration ci-dessus a ýti f.ýite au Ministbre du 

the undersigned designated official thereof and that a Commerce des Etats-Unis par ]" intermtdiaire du f-nc•izin

copy of this certificate is placed in the official files. naire competent soussi-n,., ."•,--llnist~re et Qu'"no .,P'e 

de ce certificat pace dns lesarchives officio::es.  

Date (Date) Designated Commerce Official (Fonctionnaire competent du Minist~re du Commerce)

QUADRUPLICATE COPY Comm-DC 36966

.m Approved; Budget Bureau No. 41-RI398.2 - Modale app. Bureau du Budget No. 41-RI398.2 

"i-a FW26 UNITPD SATAF RICA (ErATS-UNIS D AITRIQUE) OR OFFICIAL USE ONLY 

1 -24-M0 DERTMENT ... = (MINisTERE DlU COE ..•s..e au service admiP i.tmf if) [ O.34-•)BIIAU OFP FOREIGN ( ."U2RCE (BIREAU DU COMsEWE EXERIEUR) 
I mport CertificateNo.Certificat d' importation NWo 

IMPORT CERTIFICATE 
(CERTIFICAT D' IDPORTATION) 

(Declaration of Destination on Selected U. S. Imports) 
(Declar'tion de Destination concernant limportation.  

aux Etats-Unis de certains Produits selectionnis)

_T2"..Ngommerce ne soit appose dans cot espace.)a :r•Ez

Commerce.) z----

FOR OFFICIAL USE ONLY Ot6servg au service administratif)

5. Representation and undertaking of U. S. importer or principal 

1he undersigned hereay represents that he has undertaken to import into the United States of America under a U. S.  

Cor.suption Entry or U. S. Warehouse Entry the commodities in quantities described above, or, if the comnodlties 

are not so imported into the United States of America, that he will not divert, transship, or reexport them to 

destination except with explicit approval of the Bureau of Foreign Commerce. The undersigned also under

kes zo notify the U: S;-Department of Commerce immediately of any changes of fact or intention set forth herein.  

e a delivery Yerification is required, the undersigned also undertakes-to obtain such verification and make dis

position of _tin accordsrce with such requirement.  

Declaration et engagesenltde I* importateur ou du commettant des Etats-lnis 

Le sousnign; doclare par lea prisentes qu'Ll a pris V'engagement d'importer aux gtats-Unis d'amerique. en vertu 

dGune DOclaration americalne de Mime en Consommation. ou d'une Diclaration americsine d Entree en entrepot, la 

quantit6 de produits clidessus, et oue. doan le cas o4 ces produits ne aeralent pasm ansi importis aux Etats-Unis 

d'Amlrique. 11. ne lea detournera. ne lea transbordera. ni ne lea reexportera & destination d', n autre lieu. si c.  

nest avec V'approbation tormeile du Bureau of Foreign Commerce. Le soussigni prend Sgalement' lengagement d'aviser 

le Miaistire du Commerce des Etats-Unis de tous hamngements survenus quant ass fait& ou i lintention inoncis dons 

Ia presente declara1ion. Si demande est faite d'une confirmation de la livraiaon. le soussisgm prend 6galemeat 

l'enagement'd'obtenir ceite confirmation et d'en disposer de I& maniere prescrite par cettm demande.  

Type or Print - & Type or Print 
(Pritre d° crire zngelilard Vainerais (Priere d°ecrire 

a Ia machine ou Chemicals Corporation la imactine ou 
en csract~res en caractires Fe - .  

d~ aimprrerie I - d' imp rI mer ie h-! 4:~ i C! -!.~a r It'n- /-
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- UNITED STATES I; 
NUCLiAR iREGULATORY COMMISSION, 

WASHINGTON. D.' C,.2O555 

301'492-7,000'

) Jc4~ 2AA/

FACSIMILE 'SERVICE -REQUEST.: 

DATE .

MESSAGE TO: ' v' S • tef A, 

TELECOPYI NUMBER:: __ 

AUTOMATIC: YES' NO 

VERIFICATION', NUMBER: ' 

NO.. OF PAGES: "______PLUS INSTRUCTIION SHEET RETURN COP'IES. Y 
N

ES,( ) 
o0 1)

STATE'& CITY: 7 . .4..

MESSAGE FRO4: 

TELECOPY( NUMBER 30T-427,-4298

301-427•-4403

RAP I FAX AUTOMAT ICi 

3M VRC' AUTATIC

VERIFICATIONINUMBER 

BUILDING . ., 

CLASS' QF SERVICE

301-,427-.4287 " ROOM? #100

OFFICE'. PHONE . MAIL STOP _ 

OVE[RNIGHT. 4 HOUR , 2 HOUR• 

I HOUR _.___ IMVEDIATE

SPECIAL INSTRUCTION:

Oa,.&4 ie.A/T4ma-/fla1�
I & * I~*n/,. , f ., . ........ ... -. .

Transmitted/Time/Date '~

17Em # ~y

I,...•

?



TI-e ummet ahb, Varilyin L. Peuauare 
t!' C. S*as 0*5 "P4 rresentatives, 

*'ear rnhpirr-wo,?11 r1mouoarez, 

T ar~ rleasfe to~ resmnen tfo yftr and Coweressman Roe's letter of 
I .vs~t V*1~"17 to Chairman iPalle~11rn ~remardim an expauveper5 rafTiatiern 

survey of the. Vayime TouhsM'" area. .The !r4-,artmert of Enerr~y %~) as 
aqrceM to con~vier thp !-. V~. f~race/rare Earths$, Inc., si te f,-r inclusion~ 
in their ror~erv Mtllt'izeo' A'ction P~rogram.. (see attech.4 letter). 41e,, 
ry stoff 1n*flomm rie th-~t !-r. tlbt-t of DV1E P'~t witt-: Conmmesvvasn Poe or 
August 1A, 11P2, and that Pe aor'eee to perforw the revuestenl expandet' 
survYe with'~in t9ree to *bur- wmks..  

f7 T can b'e of -any futhtter assistance to y~ot in this~ ratter,, please feel 
fr"'~ to Call.  

Sincerely, 

Encloure:Ltr roiEExecative. ')Ireetow for t4eriitiotis

Y I. E. ?5ott to rt. Pace8O 

cc: -Dr. W. E. Mett
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,a. --

UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON, D.C. 20545

VA RR TO: 

A0-8

eeC q Vl 7 
Ioa

we R. Grace & Cospany 
Davisoa Chemical Division 
"Poapton Plains, New Jerzeyo 07444

Attlenti{ou, Mr. Hutuh 3, Svelltxw 

Plant Manager Cenleen:•m~ 

This refers to your applicatlon dated September 19. 1967, requesting renewal of Source Material License No. STA-422.  
Your initia applicsaton for a source material license van filed were thAn six years ao end diuring hi1s time there have been emonaderabie correspondence and ameeodmeat pertainiag to the license. Terefore, we are requesting that a em appliection, complete in itself, withhota referemnc to provisos appllcatsiag, be subaxited witiia thinty-(0) "dys frvo the dafte Of -this: letttt a the encloet" Porn AEC-' tos accodafce with the imtractions Provided with the form. We believe that the submission of such a consolited appllcation will enable the Commission staff to evaluate it and suseaqtenat smaedmejte more expeditiously. JAlso, since the application become= a condition of the license, such a •cesoltdated application viLL facIltat, an understanding of the terms *nd condition. of the license, 

Your rmreneal appllcatg •ms filed W thirty (30) days prior to the expi.  ration date of the license, AceorMl~uly, pursuant to Section 40.O3 of 10 CPX 40, your license shall not expire until your renewal application has been finally determliod by the CanIiaslou.

\\, DISUTRIBUTION: 
Document Room 

liane, Reg.  
Subject file 
Br. reading file 
Div. reading file 

Eucloesreo 
Form 614-2

Very truly yours, 

Don P. Rarno 

Source & Special Nucloar Materials 

DiVIsiou of Materials Ltconsia

0)
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CHEMICALS DIVISION 
RARE EARTHS

Nov. 3, 1967 

Mr. Don F. Harmon 
Source & Special Nuclear Materials Branch 
Division of Materials Licensing 
4915 St. Elmo Ave.  
Bethesda, Md.  

Dear Sir; 

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; 

Soncerely; 

u . S ,-' 

Swer-e

NON V~

ITEM # ,23V

101 N_ CHARLES ST., BALTIMORE, MD. 21203 * PHONE AREA CODE 301: 727-3900

For Div. of Compliance 

W. R. GRACE & CO.  

DAVISON CHEMICAL DIVISI* 

BALTIMORE, MD.  

Reply to: 
P.O. BOX 188 

POMPTON PLAINS 
NEW JERSEY 07444 
835-3060

• o '' "st'"



10. In order to insure continued compliance with Part 20, Title 10, 

Mr. Peter 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. Hubbard has been actively associated with radiation protection 

since 1949. After serving from 1949 to 1957 as Health Physicist for 

Union Carbide Nuclear 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

Rare Earth compounds containing less than 0.25% Th as impurity.14.



CHEMICALS DIVISION 
RARE EARTHS

W. R. GRACE & CO.  

DAVISON CHEMICAL DIVISION 

BALTIMORE, MD.

February 13, 1968
Reply to: P.O. BOX 188 

POMPTON PLAINS 

NEW JERSEY 07444 

835-3060

bJ�. �

Mr. D. F. Harmon 
U.S. Atomic Energy Commission 
4915 St. Elmo Avenue 
Bethesda, Maryland

FSj Div. of CompIHanW

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, 

"Peter -. Gar-ino

PJG:db

9)2

ITEM #
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W. R. GRACE & CO.  

Process for Breaking Monazite Sands Into Rare Earth and 
'Thorium Compounds

Monazite 
thorium. The 
and method of 
in pegmatites 
minerals such

sands are essentially an orthophosphate of rare earths and 
sands vary in composition according to the locality of origin 
concentration. The monazite occurs as crystalline occlusions of parent rock, and is normally associated with'other.heavy 
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 gradually 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 uhosphoric 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 presa to 
remove the sulfuric acid..  

CP
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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).  

V.- - q
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Process...(Continued) 

SEVENTH OPERATION Recovery of Thorium and Rare Earths from Gangue 

The thorium phosphate cake in operation six is combined with the ganguifrom the precoat drum filter in operation two and is countercurrently treated with a dilute sulphuric acid solution to solubilize the rare earth and thorium values leaving insoluble residues. These residues are of two types; one consisting of heavy minerals and unreacted monazite; the other consisting of finely divided silica, calcium 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 dump. The acidified rare earth and thorium liquors are recycled as washes through the crude rare earth filter to the sulfonator quench tanks.  
EIGHTH OPERATION Formation of Rare Earth Double Sulfate 

In the double sulfate precipitation tank, neutral rare earth sulfateliquors 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 settling 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 is 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 percentage of radioactive material -o the total mass of the batch and the nature of this material, the maximum radiation levels are such that an employee would not receive 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. -
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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 personnel and the inhabitants of the 

surrounding area, and compliance with local, state and federal regulations. The 

Pompton Plains Plant of the Davison Chemical Company has established the 

radiological safety program described below. Its success depends upon the 

cooperation of each individual.  

The Health-Physics Department has three areas of prime responsibility.  

They are: the day-to-day evaluation of radiation exposure; 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 

procedures are working, but since any unwarranted exposure is foolish, the 

efforts to maintain radiation levels as low as possible in these three areas of 

responsibility should be paramount.  

A prime factor in the control of radiation exposure is the proper training 

of operating personnel. It is a part of the Health-Physics Department's 

responsibility to see that every individual knows what he is working 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 came of accident. Finally 

he must be made to realize that observance of safety rules and personnel 

monitoring requirements are just as much a part of the job as the actual operation 

performed.

(1)



Thorium, small amounts of uranium and their compounds occur naturaLly in 

monazite or thorite. Chemical separation produces a mixture of thorium 232 and 

thorium 288 plus the uranium disintegration products in radioactive equilibrium, 

and may drive off the active daughter creating an airborne hazard. Thorium decays 

slowly to form thoron 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 this period.  

Certain recent animal toxicity data indicates radiation dosage from thorium 

might better be compared to that of plutonium 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 

Protection has recognized this disparity and has proposed 3 x 10-11 uc/cc as a 

temporary permissible Level with the recommendation that exposure levels be 

kept as low as operationally possible.  

This manual 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 modes, 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

PLANT MANAGER 

H.J. Sweitzer

I.
HEALTH PHYSICIST 

P. J. Garino

I

PRODUCTION FOREMAN 

S. Wright

CONSULTANTS 

I. Controls for Radiation, Inc.  

2. Isotopes, Inc.  

3. St. John X-ray Laboratory

(3)
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DEFINITION OF TERMS

Controlled area 

Spreadable activity 

Non-spreadable activity 

.Maximum permissabLe dose (MPD) 

Maximum permissabLe concentration(MPC) 

Roentgen 

Roentgen Equivalent Man (REM)

Radioactivity 

Radiological Safety Officer (RSO)

Any area, access to which is con

trolled .by the licensee.  

Airborne activity or activity on any 
object which may betransferred to a 
piece of filter paper which isalightly 
rubbed on the surface.  

Fixed contamination which cannot be 
transferred to the smear paper.  

.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.  

In restricted areas this is limited to 3 -x 10-11 microcuries per milliliter 
of air. This is equivalent to=1l !_cj 
alpha disintegrations per minute per 
cubic meter of air.  

The quantity of X or gamma-radiation 
such that the associated corpuscular 
emmission per 0. 001Z93 gram of air 
(1cc 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.

. Process whereby certain nuclides 
undergo spontaneous disintegration, 

. liberating energy through alpha or 
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.

(4)
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Definition of Terms

RUdioactive Units

Restricted area 

Radiation

Measured in disintegrations per unit 
time or in curies. A commonly used 
submultiple of the currie is the.micro 
curie (One uc 0 .O00001c - 3.7 x 10 4 

dpr - 2.2 x iO6 dpm)

An area, access to which is controlled 
by the licensee 

Any or all of the following: alpha rays, betaz.rays, gamma rays, X-rays, neutrons, high speed electrons, high speed protons 
and other atomic'particles.  

•(5)"
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MAXIMUM PERMISSIBLE LEVELS AND CONCENTRATIONS (cont.) 

PERHISSIBLE CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

MATERIAL

Th-natural (soluble)- - -------------

Th-natural (unsoluble)-----------

U-natural (soluble)---------- --- --

U-natural (unsoluble)---------- ----------- - -

TABLE I a

Column I 
Air

3x10-ll 

3xlO-ll 

7x10-11 

6x10-11

TABLE IIa

Column 2 
Water

3x10-5 

3x10-4 

5x1O-4 

5x,0-4

Column I 
Air

+

1.0Xl0-12 

1.0x10-12 

3x40-12 

2x10-
1 2

Column 2 
Water

1.0x10-6 

1.Ox10-5 

2xi0-5 

2xi0-5

ci

a Table I applies.to-restricted-areas, Table II to unrestricted areas.  

/
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CONTAMINATION CG-. )OL

The processing of monazite ores results in potential health hazards to both 

the employees and to the plant community. The c6ntrol 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 activity 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 material and contamination on material or personnel leaving 

the plant area.  

In the interest of general personal protection, all personnel 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 the 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 room 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 

times while the individual is in the 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)



Controls have been established to insure that equipment 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 radioactivity 

are not exceeded. Records of incoming and outgoing materials are maintained in 

the office.

(8)



"RADIATION SURVE.YS 

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 proportional 

counter-scaler arrangement and converting the resulting reading to uc/mI.  

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 

#1 are monitored at least once quarterly while other areas are monitored once 

every six months. In the second scheme, each operator station is monitored 

during a period of production. In the latter case a complete survey is conducted 

in event of a process change. In addition to these two systematic- sampling 

methods, the Health Physicist makes a number of spot checks of the air count 

when he, during the course of his. daily routine he'alth inspection, feels that a 

particular operation or area requires such attention.  

In the event that 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 measures have 

* been taken. *.  

.(9
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TOLERANCE LDIITS FOR RE STRICTED AREAS

Thorim 

Uranium

3X1-11 
3 X 107 uc/iM.  
7 X 1O-• ti/mi

Reports of the surveys of airborne cont=aination 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) Pulverizing 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 antrance.  

e) Thorium Crystallization Unit - in the center of the room.  

f) 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) Lunch Room - in the center of the room.  

j) Thorium Hydroxide Storage - on the south side of barrels.  

k) Development Laboratory - in the center of the room.  

1) 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 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 controlling 

equipment may function more efficiently. The incoming wastes 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 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



provided to indicate proper functioning of the valve and )iemical 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 of solids after pH adjustment. A draw off is provided at the bottom 

of 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 

removed weekly. These sludges are hauled to a dump on the property.  

The system was designed to operate automatically. Twelve man 

hours per day are devoted to the maintenance, cleaning and control of the 

operation. The entire operation is under the supervision 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 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 satisfactorily at 

lower pH values since the. precipitate formed by neutralization settles more 

rapidly assuring a clearer effluent.

(13)



The efflue.-..is sampled daily at the overfLo )of the Hardinge thickener 

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

system provides an average 48 hour retention time before discharge and will in

dicate the quality of the effluent entering the final clarification tank. Sampling at 

the Weir provides. a check on the amount of contamination which has settled out of 

the effluent in the final clarification tank or if there is any additional contamination 

being added to the effluent through the accumulation of sludges in the clarification 

tank.  

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 

Sample Position and 
Hardinge Overflow 

33 

33-66 

0-66 

33-66 

66-100 

66-100 

66-100

EFFLUENT 

M. P. C.  
Weir 

33 

33-66 

33-66 

33-66 

66-100 

66-100 

66-100

STANDARDS

Disposition 

Excellent effluent 

Satisfactory effluent 

Possible contamination from 

final effluent tank 

Indicates buildup of con
tamination. Notify Plant 

Manager.  

Continued contamination.  
Notify Plant Manager 

Further build up from final 

effluent tank.  

Increasing contamination from 
plant process. Alert Plant 
Manager. Additional analysis.

(continued) 
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Grade of 
EffLuent 

A 

B 

C 

D 

E 

E 

F



Grade of Sample Position and % M.P.C.  
Effluent Hardinge Overflow Weir Disposition 

F 1 100 - 66-100 Shut down departments dis
charging effluents.  

F /100 1100 Shut down departments dis
charging effluents 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 Discharged 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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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 everymonth and a report of the readings by name and badge 

number if furnished the health physicist. The health phys.icist prepares a report 

of the exposure readings which is sent to the plant manager.  

New film badges are issued by the health physics office each week.  

Film badges are not carried home or left in process areas but are hung in' their 

assigned spaces on film badge racks.  

Individual work activities are so scheduled.that an operator is not 

subject to radiation in excess of 1.25 rem/qr. In the event of a reading ex

ceeding 1.25 rem/qr. as shown by a film badge report, the area 'supervisor- is 

notified,. the individual's work program reviewed and the 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 quarterly. To facilitate such surveys, 

the plant has been subdivided into a series of monitoring areas. 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/mr/hr is so' enclosed that only limited access to 

authorized personnel is available.

:• j ...... . .. - - -..............z -- • " .  

- K

A RADIATION SURVEYS i
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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 man;factured by the Anton Electronic 

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

(17)
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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 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 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 immediately so that more specific 

measures can be taken.

I 1IA\



Equipmer' -Ly be decontaminated by was with detergent and 

water until the desired permissible 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)



- 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 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 natural 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 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)



"MEDICAL EXAMINATI, )S 

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 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 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 

DAVISON 

POMPTON

EARTH DIVISION 

CHEMICAL COMPANY 

PLAINS, NEW JERSEY

HEALTH PHYSICS DEPARTMENT
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AREA MONITORING SURVEY DATA SHEET 

DATE 

NATURE OF SUSPECTED ACTIVITY 

MONITORED BY

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

BUILDING OR AREA

INSTRUMENT USED

LOCATION Distanoe Radiation REMARKS 
From Souroe Level

0.1



SURVEY OF RADIOLOGICAL AIR-BORNE CONTAMINATION

U "9 9"

Type of Survey Results I
...... Date Time -. o Suve

Date

Loo at ion Dot e Time



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 

(2) 

(3) 

(4) 

DATE TO BE INCINERATED 

APPROVED BY 
Department Manager 

MONITORED BY 
Health-Physics Department

(25)



RARE EARTH DIVISI 

PROPERTY PASS 

Date 

THIS AUTHORIZES (Name) 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 

APPROVED BY 

MONITORED BY 
Health Physics Dept.

(26)



HEALTH PHYSICS DEPARTMT
RARE EARTH DIVISION

DUST RESPIRATOR INSPECTION REPORT

DATE OF INSPECTION

GOOD
CONDITION OF RESPIRATOR 

FAIR UNSATISFACTORY

By
Health Physios Department

(27)
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"R.E.P. P WAYNE TWP., N1 4 JERSEY 

RECORD OF DISCHARGE OF PROCESS EFFLUENTS TO THE 
POMPTON RIVER 

Date Volume Plant Lab. Percent pH Remarks 
Sample SampLe MPC 
No. No.

(28)



,HEPALTH AND SAFETY DIP'N 

R.E.P.P.. WAYNE TWP.. N.T.

Operator

3ob Description

Shift 

d/m/u 3 

CONCENTRATION (L) (H) (AVG)
'rTMR

8:00 
":10 
:20 
:30 
:40 
":50

9:00 
":10 
:20 
:30 
:40 
":50

10:00 
:10 
":20 
:30 
:40 
250

-I.

-4

0P•RT ION OR OPERATING AREA
I F OPERATION OR

11i:00 
:10 
:20 
:30 
:40 
:50 

12:00 
LUNCH 

1:00 
1:00 

:10 
:20 
:30 
:40 
:50 

2:00 
:10 
:20 
:30 
:40 
:50 

3:00 
:10 
:20 
:30 
:40 
:50 

4:00 
:10 
:20 
:30 
:40 
:50

(29)5:00



JOB ANALYSIS SHEE'L)

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

d/m/M
3

times max.  
per. conc.

(30)
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CONTACTS FOR EMERGENCY USE

OPERATIONS SUPERVISOR 

H. J. Sweitzer 

Home Phone 835-5119

HEALTH PHYSICS 

P. J. Garino 

Home Phone

OPERATIONS ASSISTANT 

Spencer Wright 

Home Phone 786-1375 

MEDICAL OFFICER 

Dr. S. T. Bernson 

Office Phone 835-2400694-0877

PLANT AREA FIRE 

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

(31)
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PROCEDURES FOR THE MEASUREMENT

OF RADIOACTIVITY

Health-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.  

1. Thoroughly clean the sample chamber with ethyl alcohol (C 2 H5 OH).  

2. 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 c/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 background.  

3. 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 1 496 = .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. 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 is, until 

the scintillation counters record 640 counts in Less than 1.50 minutes or 

the proportional counter records more than 1200 counts per three minutes.  

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/in.  

Example: At 950 volts the count times were 3.28, 3.50 and 2.98.  

3.28 / 3.50 1 2.98 : 9.76 

9.76 --3 = 3.25 

640 + 3. 25 2 197, 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.



7. The average counts are then plotted on graph paper against the voltage.  

By using French curves, a curve is drawn.  

8. The operating voltage is chosen from the pla.teau or straight line on the 

graph. The operating voltage is usually 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, an entire 

new plateau should be run.

(37)
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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.  

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)



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 c/m, it is assumed that the background has been subtracted.  

This formula is count - bkgd. = c/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/re.  

32 1. 7. 38 4. 35 

4.35 - .12 =4.23 c/m 

B. To determine d/m, this formula is used: 

d/m c/m 
geomrn.:: 

Examplei Sample 7B c/m = 4.23 Geom. is 48% 

4.23 = 8.81 
.48 

C. To determine d/m/M 3 . Air dust samples are usually reported in this 

way. This formula is used: 

d/m/IM = 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 
.7x .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.  

Z. Planchets are always counted in the proportional counter. The pLanchet 

is placed in the middle of the pedestal. The sample is counted for L5 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).  

3. 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) 

2. Liquid Phase 

A. Place a 10 mt. aliquot of the sample in a centrifuge tube.  

B. Centrifuge for 15 minutes.  

C. Carefully plate the liquid on a stainless steel pLanchet 2" in diameter.  

D. Allow it to dry thoroughly and count in the proportional counter for 

30 minutes.  

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

3. Solid Phase 

A. The solid which remains in the bottom of the centrifuge tube is 

plated on a stainless steel planchet 2" in diameter.  

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

the planchet.  

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

the proportional counter.  

D. Calculate 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. Place an aliquot of the sample (20-100 mL.) in a beaker.  

2. Add an approximately equal amount (20-100 ml.) of Nitric Acid (HN03) 

to the aliquot.  

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

5-10 ml. of aliquot remains.  

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

5. Add about 25 ml. of Nitric Acid (HNO 3 ) to the aliquot.  

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

5-10 ml. remain.  

7. Repeat steps 4-6 until the aliquot is clear.  

8. Plate 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.  

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

rinsing on the planchet.  

10. Allow the pLanchet to dry thoroughly.  

11. Count in a low background proportional counter for 15 minutes.

(42)



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/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.  

Example: The c/in 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 mt. of a sample had a d/m of 0.54 

d/m/ml = 0.54 = 0.027 
20

(43)



BETA COUNTING
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BETA COUNTING 

ANALYSIS: Counting Procedure 

I. 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 (C 2 H 5 OH).  

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 eml:ty shelf is then counted for fifteen minutes.  

5. The total count is then divided by the count time to determine 

background in c/min.  

c/m bkgd = C - c/m bkgd.  
T 

Example: The total count of a fifteen minute background was 125.  

c/m bkgd = 125 ; 1A5 - 7. 3 c/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.  
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1. The Radium D and E source is placed on the counting shelf in the 

second slot of the counting chamber.  

2. 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.  

3. The source is counted for three, three minute counts.  

4. 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/rn.  

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/rn.  

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

5. 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 

c/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: Plateaus 

Procedure 

1. Place the Radium D/ E standard on the second shelf of the counting chamber 

of the beta counter.  

2. Find the Lowest operating voltage of the counter.  

3. Three, three minute counts are taken at this voltage.  

4. Record the 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. 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.  

Example: At 700 volts the counts were 5200, 5169, and 5310.  

5200 / 5169 / 5310 a 15,679 

Average c/m = 15,679 .s 9 z 1742 c/m (average) 

7. The average c/n'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 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 COUNTIN ) 

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 OF) 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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B ETA 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 c/rm.  

c/m = 1029 * 15 z 68.6 - 8.1 = 60.5 c/m 

2. To determine disintegrations per minute per sample (d/m/sample), 

divide the c/m by the geometry of the counter.  

Example: Gumpaper #330-1 had a c/m of 60.5. The geometry of the 

counter was 7. 116.  

d/m/sample = 60.5 / .071 = 852 d/m/sampLe.
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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.  

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

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

of 1-5 mL. is usually used.  

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

second slelf of the counting chamber of the beta counter.  

5. Record the time and date on which the sample was counted and report 

this along with the results.  

6. Report the results as d/m/mL.
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BETA COUNTING 

ANALYSIS: Beta Activity in Liquids 

Calculations 

1. To determine the counts per minute (c/mr): divide the total count by the 

time counted and subtract the background of the planchet.  

c/m = C - background = c/rn 

Example: 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. z 37 L 5 = 7.4 c/rn.  

c/m = 768 . 30 = 25.6 - 7.4 (bkgd.) = 18.2 c/rm.  

2. To find disintegrations per minute (d/m): divide the c/m by the 

geometry of the counter.  

d/m = c/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 t .063 = 289 d/m.  

3. To determine disintegrations per minute per milliliter (d/m/m[): 

divide the d/m by the aliquot of sample used.  

d/m/mI = 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/mI.

(51)
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BETA COUNTING 

ANALYSIS: Beta Pleated Filters 

Procedure 

1. 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 mt. clean porcelain crucible.  

2. The crucible is placed in a muffle furnace (approximately 100°fF) 

until the pleated filter is ashed. (Approximately 1-1/2 hours) 

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

4. 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.  

5. The sample is then counted on the second shelf of the beta counting 

chamber for fifteen minutes. (See beta counting procedure).  

6. Record the time and date on which the sample was counted and report 

it along with the result.  

7. Report the results as beta d/m/sample.

(52)

)



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/rn.  

c/m = 562 . 15 a 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 . d/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/rn 

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 z 453. 1 x 2 = 706.2 d/m/sample.

(53)



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.  

2. Carefully place an aliquot of the sample (enough to cover the bottom of 

the planchet) into the planchet.  

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

4. Count the sample in the beta counter on the second shelf of the counting 

chamber for fifteen minutes.  

5. Record the time and the date on which the sample was counted and report 

this along with the results.  

6. Report the results in d/m/gram.

(54)
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BETA COUNTING 

ANALYSIS: Beta Activity in So Lids 

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: An aliquot of mud sample #712 counted 27198 counts in 15 

minutes. The background of the counter was 8.1 c/re.  

c/m = 27198 .- 15 - 1813.2 -. 8.1 = 1805.1 c/m 

2. To determine disintegrations per minute(d/m): divide the c/m by the 

geometry of the counter.  

d/m = c/mr d/m 
geo.  

Example: An aliquot of mud sample #712 had a c/m of 1805. 1.!; 

( The geometry of the counter was 6.2%.  

d/m = 1805.1 •r .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 / 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.  

0.767 8 g. - 0. 3 5 6 1g. = 0. 4 117 g. (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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Fem AE--410 
(1-61)

COPY )

UNITED STATES 
ATOMIC ENERGY COMMISSION

SOURCE 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, 
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.  

1. Name W. R. Grace 4 Company STA-422. as renewed 
Davison Chemical Division 4. Expiration Date 

2. Address Post Office Box 188 
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 

For the U. S. ATOMIC ENERGY COMMISSION 

FEB 2 6 1968 
Date of issuance 

U0. S. GOVERNMET PRNTnING OF7E: 1•6Z 0 -63z98S Don F. Harmon 
Division of Materials Licensing

ciQPy
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545

TOw FEB 2 8168 
16 

U, It. Cisc. ! Company 

Davisom Chemical Division 
Post Office Box 1in 
Pompton Plains, New Jersey 07444 

Attostion: Mr. Peter J. Carino 

Hesath Physicist 

Gentleuea: 

Enclosed is Source )atefrlal License 1o, STA-422. as rienewed, Also 

enclosed is the process description filed with your application 

dated November S. 19678 which ws suaprseded by your rvised 

proeess description sulmitted Febitary 13, 16M.  

very truly yoars,
DI STIUBUT10N: 
Docment Rom w/enl.  

IState ealth (license only) 
Subject File W/enl.  
:pliance, Reg. T, w/encl.  

N. Doulos, DML, w/encls, 
Br. Reading File w/emcl.  
Div. Reading File w/o eanc.  

Enclosure: 
License o. STA-422

Dem P. lia•son 
Source 4 Special NWclear ,4atertals 

imanch 
Division of 3Natorials Licensizz

40-4



DIVISION OF COMPLIANCE 
Memo Route Slip

Action Information Concurrence Review 
Ccnent Note & Return Per Our Telecon File 

• '{.

R. W. Kirkman 
Region I

i, ,,-. ...

4 1'-

J. G. Davis 
.,'Region II

B. H. Grier 
Region III.  

D. I. Walker 
Region IV 

R. W. Smith 
Region V

/

SUBJECT: PHILIPP BROTHERS DMSION OF 
E L HARD MIERALS AD7 
CHEM~ICALS CORPORATPION 
U. S. IMPORT CERTI'ICATE 
No. NY-31856-MA 

With a letter dated November 24., 1967, from the 
Department of Commerce, we received a copy of an" 
import certificate showing that Philipp Brothers, 
Division of Engelhard Minerals and Chemicals Corp., 
imported from Malex Corp., Malaysia, 220 metric tons 
of monazite sand. As you know, paragraph 40.13(t) 
of 10 CFR 20 exempts persons who import unrefined 
and unprocessed ore containing source material from 
the regulations in 10 CFR 4O and from the require
ments for a license. Since monazite is a mineral 
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 whither the 
material has been or will be refined or processed 
by the importer. A copy of the import certificate 
is attached for your information. Neither Philipp 
Brothers nor Engelhard Minerals and Chemical Corp., 
holds a specific AEC source material license.

Attachment: 
Copy Import Certificate 

No. NY-31856-MA

>4

DEC5'. t /,/ /r /ý e &ý

)••



j. R..Roeder, Chief, Materials Inspection & FEB 29 19S8 
Enforcement Branch, Div. of Compliance, RQ 

A. F. Ryan, Investigation Specialist 
Region Io Division of Compliance.  

. PHILIPP BROTHERS DIVISION OF 
ENGEL1ARD MINERALS AND CEEMIALS CORP.  
YOUR MEMO OF DECEMBER 5o 1967 

In accordance with your request of December 5, 1967, I 
called at Philipp Brothers Division of Engelhard Minerals 
and Chemicals Corporation 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 whatever and is merely 
the import agent for the Davidson Chemical Company.  

Records available at this office indicate that Davidson 
Chemical Company either has or has had .two source material 
licenses, one, SMB-306, place of use .-. Erwin, Tennessee, 
and STA-422, place of use - Pompton Plains, New %ersey.  

No further action will be taken in connection with this matter 
unless requested by you.

U.S. SO�UHHVT �Rff�NO CWU tWO2144a



REGION I i DIVISION OF C0MPLIANCE 

NEWARK, ZEW JERSEY 

-SPECIAL-LIMITED- INSPECTION

1. Name and. address of licensee: 2. Date.of Inspection: 
"3. "Tyo * of I ' - - "3. Type of Inspection: 

•-- .- .," -"o

S ** -

4. License number(s), 
for each license.

docket aumber(s)' number and date of last smandment 
Category and Priority of each license:

S.

5. Date of previous inspection: 

6. Is "Company Confidential 3 " or 
contained in report? 

(Specify paragraphs)

proprietory, or classified information 

Yes a No .

7. Scope of inspection:

ii a - I 

Inspector 

Ike. r

Date of Report 

Date' of/ Review

a.

c�jj
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Licensee:

A. Participants
:1 .

3. Scope of Licensee Program 

. ., .-, 4. .. - , , .  

SOrzan~.. . . . . . . . . . . . .... ..  

,N • " -• -

- - - . .- C.. .. -. -.. '. .. '-;,-.4 T' . . . - . . .  

C. O .an zt ion. ... , .....- ' .  

D. dmi.statie,, Cotro 
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License*: .P 'aip K �f Iv

F. Facilities 
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G. Equipment . _ .
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Licns* I 

J.EX22sure of Emplovees to Coneontratigns of Radioactly2 Materials.  

K. Efflu'ents to Unrestricted A"es 
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N. -miscellaneous Survey*. Evaluations and Records 
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Licensee:

N. Special License Conditions
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SURVEY OF RADIOLOGICAL AIR-BORNE CONTAMINATION

Location [Date Time Type of Survey Results
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REGION I, DIVISION OF COMPLIANCE 
NEWARK, NEW JERSEY 

P .ITHD-- INSPECTION

1. Name and. address of licensee: 2. Date.of Inspection: /_-J 

3. Type of Inspection. P, r- / /V 7 -./

S..... . .... I, .• • • Ak-w

4. License number(s), docket number(*), number and date of last 
for each license* Category end Priority of each license:

TA - -2

5. Date of previous inspection:

amendment

I= 3

6. Is "Company Confidential." or proprletory, or classified 
contained in report? 

Yes 
(Specify paragraphs)

information 

NoX

7. Scope of inspection:

ITEm #

Vx 
Inspector 

yiev r

Date of Report 

Date' of/ Review

8.

&\3�cJ



Licensee. ~ 6 1C-~+( 

Summa r i..* 

Noncompliance and Safety Items 

C C~7F-~c~t~w c~r~20.9-C)I L 

Unusual Occurrencle 

Status of Previously Reported Nonc~ hence or SafetX It'm 

Maniagement Interview W. . ~ ~ -L(
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SURVEY OF RADIOLOGICAL AIR:-BORNE CONTAMINATION

Location [Date jTime IType of Survey I Results
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Form AEC-591 
(7/67)

L." '" ED STATES ATOMIC ENERGY COMMISS I 
"DIVISION OF COMPLIANCE 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT

1. LICENSEE 2. REGIONAL OFFICE 

W. R. Grace & Company U. S. ATOMIC ENERGY COIMMSSION 
Davison Chemlcal Division Division of Compliance, Region I 
Post Office Box 188 970 Broad Street 
Popteon Plains, New Jersey 07444 Newark, N.J. 07102 

3. LICENSE NUMBER(S) 4. DATE OF INSPECTION 

STL-422 

5. INSPECTION FINDINGS 

5 A. No item of noncompliance was found.  

El B. Rooms or areas were not properly posted to indicate the presence of a RADIATION AREA.  

10 CFR 20.203(b) or 34.42 

El C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION ARF.A.  

10 CFR 20.203(c) (1) or 34.42 

El D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA.  

10 CFR 20.203(d) 

U E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.  

10 CFR 20.203(e) 

E] F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL.  

10 CFR 20.203(f) (1) or (f) (2) 

El G. A current copy of 10 CFR 20, a copy of the license, or a copy of the operating procedures was not properly posted or 
made-available. 10 CFR 20.206(b) 

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

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

Z3 J. Records of surveys or disposals were not properly maintained. 10 CFR 20.401 (b) or 34.43(d) 

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

C1 L. Records of leak tests were not maintained as prescribed in your license, or 10 CFR 3425(c) 

[] M. Records of inventories were not maintairied. 10 CFR 34.26 

0 N. Utilization logs were not maintained. 10 CFR 34.27 

(AEC Comptim'.e Inspector)

6. LCKNOWIKS ACKNOWLEDGMENT 

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

of noncongiance Will be corrected within the next 30 days.

ORIGINAL: LICEWSIEE. COPING: E] CO REGION C] CO HEAODQUARTERS F] CO EtFORCEMENT ,' -" 
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3. L. Rosier *A"*i V~t~rfAl ZR~PestI.s X-for 900OI 291020 
Divulfto Of CoUmusmo, mdzct 

V. L. MUAZ & ecewA 

LICE M VZL-422 
TAMMTUR9ý1002 12- SpIUl of Ramtial lThovLm ta nvTaefiumit Or* 

(*"mmate sawn) 

On Deftubot 30% 1968 at 414S PH Mr. W, R. LUsx Widatica Specilistp 
Wr =eteivd a tae~pbou sll from Hr. Ntter ftarina, L.S.O. for 

subjeot ifnes ibo, reported the fallomite -- p ton ""13'00:4 

Ctthe uowavirt of Voees~w 30, 1968,* a hipsmot of oight 100 Das bess 
of usnzito sand was hoiug eltaMaota byr tho Am* ?reufet Coaupa (a 
trwnAm~o ewraw) for the A~oioted Wsta1 "nd Kinarls Co., N.Y.. N.Y.  
The -wd ve isipeted from Avetrlia. The W"s ,mr loaed an pall~tts.  

013 V. S. Rout* 2). 3 "Uls vorth Of thle ".L Rolow "6 intrsectift is 
Vayuse N.J., oeusa of theoff~t ftaas fell off the trcw. The bags we=e 
diftavered by the local police, Ufto WIbawanotscitsu the locl chemical 

Wc 1:61 i 1 to fue tte am=z. The Ues veve labeled 'Cati=-ftdioactlve 
watioialeV.

The W" 91 cracv OOMPW %danifis the 
Mr. aerizo was *oat to rotrivs them, 
reporTA from the "iWa" Teayo dailyi 
of tbe 8=c ldmL The reporter becum 
police elals.

baso a belavsiug to ito, end 
Npow grrivils at the silte, a 

wagavr ws at the oaene taking Piet= 
nwer of the acoident from umfontrng

Kr. Garim SaMi *si of the seve bags umr f~ata, zad appmtmaitely 5 The 
of the eMsatt bag spill"* The swan, imcludig that %hjc~ spille, vas 
tv axspoxted back to the emip plait. The red ltimi level wesswavd on 
contact vi-tb the bagse me eported at 1.75 ur/hr vsw a O.-50 ur/1w A~tou 
Moa 1b. $ GO* type saxy ut~r. The ares aft"r clUassin um WSWws 
st Ots"ec at 0.2 S/hr. Mr. cartu. assUme the: reoter that the octivity 
wB adely low &Wd that Uef. we me pbysiwal dane to aM who cam 
in contact with the wood.
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- S. -

UNITED STATES 
ATOMIC ENERGY COMMISSION 

DIVISION OF COMPLIANCE 

REGION 1 

970 BROAD STREET 

NEWARK. NEW JERSEY 07102

December 6& 1968

W. L Grace & C=pan7 
Davison Chemical Division 
Post Office Box 188 
Pompton Plains, New Jersey

Re: License No.: 
07444

Attention: Mr. uM&b Sweitzer 

Gentlemen: 

Enclosed you will find four copies of Form AEC-591 which list 
the items of noncompliance noted during our inspection of 
December 4, 1968 . Please sign all copies, retain the 
original for your files and return the three carbon copies in 

the enclosed self-addressed envelope. You will receive no 

additional correspondence concerning this inspection.  

Your cooperation is appreciated.  

Very truly yours, 

Robert W. Kirkman 
Director 

Enclosure: 
AEC-591 (4 cys) 
w/addressed envelope

ie vi

ITEM #

201 S45-3962

STA-422

\q)

7_0-qoj 4)



form A.C-391 ED STATES ATOMIC ENERGY COMW 
7/-37•) " DIVISION OF COMPLIANCE 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT

i. LICENSEE 2. REGIONAL OFFICE 

,.; ., ; ,- ": " " i' I .. . : .. . .... .. .k 
tZ A "... " - " " + - "I"• "' 

3. LICENSE NUMBER(S) A. DATE OF INSPECTION 

,, ... ' " ; >-

S. INSPECTION FINDINGS 

[Q . No item of noncompliance was found.  

0 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 C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA.  

10 CFR 20.203(c) (1) or 34.42 

D D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA.  

10 CFR 20.203(d) 

EC E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.  

10 CFR 20.203(e) 

C F. Containers were not properly labeled to indicate the presence of RADIOACTrvE MATERIAL.  

10 CFR 20.203(f) (1) or (f) (2) 

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

C3 H. Form AEC-3 was not properly posted. 10 CFR 20.206(c) 

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

[] J. Records of surveys or disposals were not properly maintained. 10 CFR 20.401(b) or 34.43(d) 

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

o ] L. Records of leak tests were not maintained as prescribed in your license, or 10 CFR 3425(c) 

o M. Records of inventories were not maintained. 10 CFR 34.26 

o N. Utilization logs were not maintained. 10 CFR 34.27 

Z• 

(AECjtomplionce ln*'ector) 

S. LICENUEE*I 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.  

(Date) (Licensee Representative - Title or Position)

ORIGINAL: LICENS EE. COPIES: C] CO REGION M CO HEADQUARTERS C] CO ENFORCEMENT



W. R. ORACE A CO.  

DAVISON CHEMICAL DIVISION 

POMPTON PLAINS, N.J.

April 6, 1971

SS. Atomic Energy Comnmission 
Material Licensing Section 
Washington, D. C. 20545 

Gentlemen: __00

For Div of Compliance

With reference to License No. 40-86, Category of License 2A, 
we will discontinue processing monazite ore April 7, 1971, at 
this location. Under these circumstances, we wish to apply for 
a storage license only and wish to be billed accordingly.  

Sincerely, 

Peter J. Garino

PJG: db 

cc: U.S. Atomic Energy Commission 
Central Accounts Branch 
Washington, D. C. 20545
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*ORTOAL. FORM No. I* 

MAY 19a KOMON 
aSA PPMN (41 Ca.,) 101-1.6* 

UNITED STATES GOVERNMENT 

Memorandum 
TO P. R./<elson, Senior Radiation Specialist DATE: April 21, 1971 

FROM : . F. Stearns, Radiation Specialist C•'5 

SUBJECT: W R. Grace & Company 

Po ton Plains, New Jersey 
Lic nse Number STA-422 

In a telephone call to CO:I, on April 8, 1971, Richard Stone, 
Vice- President, Special Products Division, stated that all 
production using licensed material has been discontinued at 
subject licensee's Davison Chemical division plant, at 
Wayne, N.J. He further stated that a letter had been sent 
to the Commission, requesting that the license henceforth 
authorize only storage of the finished product. (See copy of 
letter,'in the license folder, dated 4/6/71, from the licensee 
to DMI.  

Stone st ted that no radioactive material will be possessed,.  
except wh t might be contained in the finished product. He 
stated th tthe facilities where radioactive material had 
been used will not be abandoned; however, there will be no 
further us of the facilities for even non-radioactive pur
poses, exc pt for the continued use of a sales office on an 
upper floo 

Stone stated that the only radioactive material, used has been 

thorium. - When asked by Stone how low contamination levels 

must be in an%, unrestricted area, Stearns suggested 1000 dpm/100cm 
as an unofficial value which should be a conservative criterion 
for an unrestr'ict'ed area, since it has been used by the Commission 
as a guideline\for abandonded facilities. Stone stated that 
levels might alieady be that low, as a result of cleaning 
operations which have already been carried out. He stated, 
however, that fur her cleaning and surveys will be performd, 
as required. 

r e" 

No further acti6n b this office is recommended at this time.  

IP iTEM # 

S* Buy U.S. Savings Bonds Regularly on the Payroll Saving: Plan



ML:1B(:RLL 
4046 

STA-422, Anadmet No. 1 

W. ft. Grace and Company 
Davisan Chemical Divilon 
ATTN: Mr. Peter J. Ceriv@ 
P.O. Box 188 
Pompton Plains, New Jersey

DISTRIBUTION: 
Document Room 
Docket File 
Branch R/F 
Division I/? 
RIAyfield's R/F 
C0, REGION 
ACabell DR:ADN 
State Health 
CLHilliard

07444

In accordanes with your application dated April 6, 1971, and purzn t to 
Title 10, Coda of Federal Regulations, Part 40, Source .aterial License 
No. STA-422 is hereby maded to autherize s o uo . This license 
does not authorize processing in any manner.  

All other smaditions of this licesse shall remain the sam.  

Since this lien.se no- authorizes storage only, the fee for this license, 
pursuat to Se.tiaw 170,1, 10 CYR 170, copy n.closed, is forty (40) 
dollars. Please, .mit this mint in accordance with the license fee 
Invoice previessly sent te you.  

TOR TER AT1IC ENKRGT OMISSION 

Original signed by 

Robert L Layfield 

Robert L. Layfield 
Materials Braneh 
Divisieo of Materials Licensing

1ncloPar : 10 CYR Part 170

I
CRESS: tlc 
T30 R04 

4/21/71 

rC V!

DML 

RLLayfield: tic 

4/21/71

am1L

CRBuchanan 
4/ /71 ITEM #

h

WR23 10



DEC. 2 7 1M 

1. R. crace a copany 
DavisoU Chemical Divyision 
hat offt. box 186 
Pomprt•n pit, Nem Jersey 07444 

SUBJECT: NOTICE OF LICENSE EXPIRATION 

Gentlemen: 

Notice is given that Source Material License No. ITA"422 expires on 

7swb ry 28, 1973.  

If you desire'to continue your program using source material(s), an application 
for renewal of the license should be filed with this office. It is to your 
advantage to file such an application at least thirty (30) days before the expi
ration date of your existing license. The application should be submitted using 
Form AEC-2 (copy enclosed), in accordance with the instructions provided with 
the form. Your program will then be covered by your existing license until 
action is taken on your application for license renewal (Title 10, Code of Federal 
Regulations, Part 40, Section 40.43(b)). If an application is received less than 
30 days prior to the expiration date of your license and cannot be processed 
before your existing license expires, this could result in your possessing source 
material without a valid license.  

If you do not wish to renew your license, please complete the enclosed form 
"Certification of Status of Source Material Activities under United States Atomic 
Energy Commission Source Material License No. " and return it to this 
office. BTA-422 

If you have obtained an amendment which has extended the expiration date of the 
above license or if a new license has been issued which supersedes the above 
license, please disregard this notice.  

This notice of your license expiration is sent for your convenience and it should 
not be interpreted that similar notices will be sent in the future. The respon
sibility for timely submission of an application for license renewal remains with 
the licensee.  

Sincerely, 

'Ja'es C. Malaro, Chief 
Ma rials Btanch 
Dir cttorate of Licensing 

Enclosures: 
1. 10 CFR Parts 20 and 40 
2. Form AEC-2 
3. "Certification .. I ,/ITEm # _j !
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Li -.• --.. ,, ,A, • .  

UNMOIT3TAThS 
ATOMIe VINMY COMMISSION 

* ~~~WA"i4IGTOem, D.C. oA0545~~z 

CERTIFICATION OF STATUS OF SOURCE MATERIAL ACTIVITIE S 
UNDER UNITED STATES ATOMIC ENERGY COMMISSION LICENSE NO.  

LICENSEE: W. R. Grace & Co., Davison Chemical Division 

ADDRESS: P. 0. Box 188, Pompton Plains, N. J. 07444 

The licensee and any individual executing this certification on behalf of the 

licensee certify that (check appropriate item(s) below): 

_____ No source materials have been procured and/or possessed by licensee.  

All source materials procured and/or possessed by licensee under source 
material license No. STA-422 

X (1) have been or will be, prior to expiration of the above license, 
transferred to W. R. Grace & Co., Davison Chemical Division 

(Institution, firm, hospital, person etc.) 
4000 N. Hawthorne Street, Chattanooga, Tennessee 37406 

which has source material license No, S-3306 L3 

(2) have been or will be disposed of in compliance with 10 CFR 20 
prior to expiration of this license.  

-- (3) will be possessed under the general license of Section 40.22, 

10 40. CFR 40.  

(4) Other 

1 Certifying Official 
Richard L. Stone, Vice President 
Date: January 16, 1973 

"Please return three copies to: 
U. S. Atomic Energy Commission 
Division of Materials Licensing 
Washington, D. C. 20545 

SIT E M #L
L-
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S, • W.R.GRACE&CO., 
CHARLES & ERALTIMRE STREETS. BAl.1MORE, MD. 21203 !5 301: 727- 390C0 

December , 1973 i7.  

Director of Licensing , 
U.S. Atomic Energy Commission .  
Washington, D.C. 20545 , 

Att.,: Mr. L. Rouse 
Room 308-B ,
East-West Towers ~A 

Gentlemen: 

1 am attaching an application for renewal of our AEC Storage License, 
STA 422.  

Wý R. Grace & Company operated a rionazite processing plant at 
Pompton Plains, New Jersey, under an AEC Source Material License, 
No. STA 422. The plant was closed and by amendment of our Source S......... ........ ... .,/-I A i • t kU t&iVt-LeU LU a Storage 
Fecil ity On!,,. This 1 icense expircd on 28 February although a 
check for $80.00 was sent to the AEC prior to 28 February for renewal 
of the license. Apparently we neglected to submit the proper 
Application for Renewal form along with the check. I am attaching 4 
a photo-copy of our check No. 12703 and your invoice No. L-2430-73.  

I have been in touch with Mr. Ray Smith of the AEC Compliance Office 
in King of Prussia, Pa., who advised that we renew our license before 
attempting to have the facility released for unrestricted use.  
He has turned our Relicensing and Release of Facilities case over 
to Mr. McClintock of that office. Mr. Frank Davis of the Licensing 
Office has providedcus with the "Guidelines for Decontamination--
and Release---".  

We are most anxious to complete the decontamination and release of 
this facility promptly, as we have a.buyer for the property if he 
can move in by I February 1974.  

I realize that it will be difficult to complete the decontamination, 
survey, and inspection, and get all the paper work done by I February.  
Because of the urgency of completing this project, we have engaged 
Mr. Paul Klevin, a former AEC compliance inspector, as consultant, 
and we plan to contract out the decontamination iob. We will keep in close touch with Mr. McClintock so as to lose no time between 

ITEm , Or' .3. .", w



W.R.GRA:CE&CO.  
DAVIS3N CHEMICAL DIVISION page 2 

Director of Licensing, U.S.Atomic Energy Coimm. 20545 
Att. Mr. L. Rouse 

completion of the decontamination and the compliance inspection.  
I am anxious to keep in close liaison also with your office to ensure 
that we do all our paper work correctly the first time around.  

I presume the $80.00 payment made in February will cover the cost of 
renewing our Source Material License with the April 1971 amendment, 
so we have not sent another check.  

If the attached application is in any way unsatisfactory or incomplete, 
please call me at (301) 727-3900 Ext. 363 in Baltimore. I have kept 
a copy of the Application Form and will either provide the information 
required over the telephone or send in a corrected application.  

Thank you for your attention to our problem.  

Very truly yours, 

W. R. GRACE & CO., DAVISON DIVISION 

- / % p 

B. L. Mobley 
Supervisor, Environmental Control 

BLM:GW 

CC: Mr. R. McClintock 
U.S. AEC, Compliance Division 
631 Park Avenue 
King of Prussia, Pa. 19406

0 . I



FORM APPROVLD 

BUREAU OF BUDGET NO 3V-R0002.  

UNITED STATES ATOMIC ENERGY COMMISSION 

APPLICATION FOR SOURCE MATERIAL LICENSE 
.in Tite 10, Code of Federal Regulations, Chapter I, Part 4', application is hereby 

use, transfer, deliver or import into the United States, source material 
_,.. : S dcscrih-ed.  

2. NAME OF APPLICANT 

.W. R.Grace & Co., Davison Chem. Div.  
.• --- :.: :•|, ]ic-]S Nlo. -T3.PRiN.CIPAL BUSINESS ADror.ss 

t.Liccnse No. 3 HNIA 
-.. "Lci-se No. 10 E. Baltimore Street 

.No. Baltimore, Maryland 21202 
* *., .,, A I' ro-HICH SOURCE MATERIAL WILL BE POSSESSED OR USED 

.. :.:k Ridge Road, Wayne Township, N.J. (Mailing Address: 

:, jS, Pompton Plains, N.J. 07444) 
"--' ..- : 6. (.) IF APPLICANT IS AN INDIVIDUAL. STATE (b) AGE 

.• i e2.cals Mfg". CITIZENSHIP 

."-, &R WHICH SOURCE MATERIAL WILL BE LISED 

closed; license amended to Storage License. When in operatio 
-*.- r poduct was cerium oxide polishing powder. See earlier 
"iC-2 on file for further 'details.  

";73 OW TYPESC,. CHEM ICAL FORMA OR FORMS. AND QUANTITIES OF SOURCE MATERIAL YOU PROPOSE TO RECEIVE.  

'I "fANSFER UNDER THE LICENSE 
b (b) CHEMICAL FORM fc) PHYSICAL FORM (Includin4 (d) MAXIMUM AMOUNT AT 

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

..' .... sorOFL.lease refer to orilinal Form AEC-2 
' ,-, ,OTAL QUANTITY OF SOURCE MATERIAL YOU WILL HAVE ON HAND AT ANY TIME (in pounds) 

See original Form AEC-2 
2 E -. I .CAL. PH YSI'=AL. M ETALLU RGICAL. OR NUCLEA R PROCESS OR PROCESSES I N VvH ICH TH E SOURCE MATERIAL WILL 

TH E " A THE MAXIMUM. AMOUNT OF SOURCE M.ATER!AL IN'VO'VEli-. .EX&C.ýROCESS AT ANY ON'E T!ME. AND PROVID1NG "*`.." .ALUAr'ION OF THE POTENTIAL RADIATION HAZARDS ASSOCIATED VITH EA- SREPO4-OsE. .Q.ESSES

----- - ----- --------------

See original Form AEC-2 T 
------------------------------------

i * . . . .. .. _' " 

- MIN.IMUM TECHNICAL OUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE Ti--M-r W11IL- BE-RSE1•QUIRED OF AP
.i.H'IiSORY PERSONNEL INCLUD!NG PERSON RZSPONSIBLE FOQR RAD!ATION. SAFETyIP ROýRA- •OR OF APPLICANT IF 

. .AN INDIVIDUAL). .  

See original Form AEC-2 
- '.N.....e ~ v 

.: :-.ENT AND FACILITIES WHICH WILL BE USED TO PROTECT HEAi.TH AND MINIMIZE DANGER TO LIFE OR PROPERTY 

SC . F THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISI. ED IN ITEM 9: INCLUDE: (a) RADIATION DETECTION 
"- E" , E TS (ind uding film badges. dosimeters, counters, air samspiling. Rn.3 other survey equi Iment us a ()|)roprlatc. The descriStion ,f "".•r•:'I should "nclu.ie the instrument characteristics such as type of radiatlon .ltcted. wIndow thickness, and the range(5) of each in

See original Form AEC-2 

AN-.) STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED IN (a) ABOVE. INCLUDING AIR SAMPLING 
* ... " . IZ.; tI SecIl'y method of calibrating and processing. or name s$pptier).  

See original Form AEC-2



P:agc 2 

S1 .'.I VI .'-7 ., It. N A! .. . EKIN NT VVIHI C H V. -i L iii- U . IN t I.-:- !ONS G.'.Hi0H i Lq l- :I . D - .'T . .' % .i I__u'. .:: ý l 
;," WI:V ,P;: AND LOCAI ,4(. QV IoD AN,)- '•. AtiNi.1J VL:LO."'I:.t:- MA• : 'i:2DDAT HOO• OtPL}41Nc. AND PNO.  

CA-DLF•LR:E FO;U• ý1 E It, SUCH EQL'IP;.,LN r 

See original Form AEC-2 

12. Ut/.CC';UlE PRCPOSED P1 OCEDURE:S TO VrP.O','aCT HEALTH AN.) %: iNIMIZE DANGER TO LIFE AND PROPERTY AND RELATE THESE PRO
CD-U'RLh, TO THE OPE-R \TIONs, LISTED IN ITLM 9: INCLL'DE. (a) SAF ETY FEA1 t;RE-. AND PRICF-CURES TO AVOID NO:.NUCLEAR ACCI
DEN I '-,. SUCH AS FIRE. E XPLOSION. ETC.. IN SOURCE MAT L1IAL STORAGE AND Pr'OCES',I.iG AREAS 

See original Form AEC-2 

(b) ',MERGENCY PROCEDURES IN THE EVENT OF ACCIDENTS WHICH MIGHT INVOLVE SOURCE MATERIAL.  

See original Form AEC-2 

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

See original Form AEC-2. For proposed cleanup, Applied Health Physics, Inc., (Robt. Gallagher, Pres.) has been hired as 

consultant to conduct complete radiation survey.  

13. WASTL PRODUCTS: If none wivll be s-ierpted. st;Ire "None" opposite (a), below. [f waste products will be gener
ated, check here rj and explain on a supplemnental alieet: 

(a) Quantity and type of radioactive waste that will be generated. See original Form AEC-2.  
(b) Detailed procedures for waste disposal.  

14. iF PRODUCTS FOR DISTRIBUTION TO TIHE GENERAL PUBLIC UNDER AN F.XEMPTION CONTAINED IN 
10 CFR 4.0 ARE TO BE MANUFACTURED, USIL A SUPPLEMENTAL SHEET TO FURNISH A DETAILED 
DESCRIPTION OF THE PRODUCT, INCLUDING: 
f-N TjP f` DC - Tr' V(n1 fTl'17 f AK 1'Wt>T AT T7.T -Lrr I ,r-y-,' M- , T- 'r& I '~'A rT#- y, T% Ir~ l ---,' 

(b) PtIYSICAL IESCRIPTION OF THE PRODUCT INCLUDING CHARACTERISTICS, IF ANY. THAT WILL 
PREVENT" INHALATION OR INGESTION OF SOURCE MiATERIAL THAT MIGHT BE SEPARATED 
FROM TILE 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 MIATERIAL CANNOT BE DISASSOCIATED FROM THE MAN
UFAC'I"URED PRODUCT.  

CERTIFICATE 
(This itenz must be completed by applicant) 2 " 

15. The aoplicant, 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. Grace & Co.  
Davison Chemical Division 

IApplirant nov.ed in Item 2) 

Dated _ December 14, 1973 BY: -' ........-... . .- _..._ 

(Print or type nam-e under signature) 

Burton L. Mobley 
Supervisor, Environmental Control 

(T'lle "t, wyrrmi.-rng o,7¢ica) aurhorizcd to act on behl! of the apph1,ant I 

W.\IINI N (;: I .. . . S'¢iCFII ,'Il!; Au' of Ju~ne 25. 15)lS I (1 2 Sria!. 7.4:.; r•iakc,. it a cre n aIll~ l oiffvn.sF, 1o make a g jiIful y false ~stal-[ 
.v: r rcllr(,.E nlLII..n ic an' d('p;rt l 1.n nt v'r agv.ncy of ihiv tniAcd States as to any' ny i.t r AiIhin its jur ti. clion.  

"US,.GOVEtRNF ',I I ' NC'W I.G C'liCE •1S-- . 795-,(64

I s'.
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UNITED STATES 

' ATOMIC ENERGY COMMISSION 
4W DIRECTORATE OF REGULATORY OPERATIONS 

REGION I 

631 PARK AVENUE 
KING OF PRUSSIA, PENNSYLVANIA 19406 

DEC 7 1973 
W. R. Grace & Comeny 
Dhvism chemical Division
Attention: Mr. Burton L. Mobley 

Supervisor of Eairovmtal Control 
10 East Baltimre street 
Balti•re, Maryland 21202 

Gentlemen: 

This refers to my tela discussion on Det er 7, 1973, with 
Ifr. Mobley, of your staff concerni• the possession and storage of 
radioactive tmaerial at Pf.ptom Plains, New Jersey. The storage of 
mterial was formerly authorize by Amment No. I of A=C Source 
Material License N. STA-422 whitb expired February 28, 1973.  

As stated In my telephoae discussion, you ae requested to apply for a 
source material license for storage. To facilitate licewsing action, a 
Form AEC-2, "Application for Source Material License-, is enclosed for 
your use, together with copies of the applicable AEC regulations. A letter 
including an explaatiom of the license fee of eighty dollars ($80.00) 
which you submitted doring February, 1973 shold accompany the application.  
The completed applicatiou should be forwarded to the U.S. Atomic Energy 
Commission, Directorate of Lienuing, Attention of Mr. L. C. Rouse, Wash
ington, D. C. 20545.  

Please notify this office of the date of your application and also of any 
delays experienced in submitting the application by December 28, 1973.  

Should you have any further questions concerning this mtter. please feel 
from to discuss t with Mr. Robert McClintock or me.  

Sincerely, 

Raymond H. 3"th 
Investisation Specialist 

Enclosmre: 
1. Form AZC-2 
2. ABC Regulatims 10 CYR 20,40.  

"ad 170. ITE # 
ITL

IFaw. C RE S / 7[, , 

ISmith McClintock eelelson 

SURW WEP /7 ------------------------ ----- - -- -
--------------7 ----- -__ _ _ _ _ _ _ --- _ _ ------ _ -- -- - -- - -- - - -- -

Form AEC-318 (Rev. 9-53) AECM 0240 t /



GRCEW. RGRACE&CO.,DAVIS0N CHEMICAL DIVISION CHARLES & BALTIMORE STREETS, BALTIMORE, MD. 21203 U 301:727-3900 

January 3, 1974 

Mr. Doug.Weiss 
Atomic Energy Commission 
Business Management Branch 
Washington, D. C. 20545 

Dear Mr. Weiss: 

In response to your telephone call of December 26, 1973, to Mr. Fred Shaw of our office, I am sending a company check for eighty dollars ($80.001 for renewal of our AEC Source Material License No. STA-422 (amended to a Material Storage License) for our Pompton Plains, New Jersey, property. I submitted Form AEC-2 to Mr. L. Rouse, Directorate of Licensing, on December 14, 1973.  

We are presently negotiating with a contractor for decontamination and cleanup of this property preparatory to obtaining a "Release of Facilities" from the AEC. We propose to sell the property in early February, 1974.  

Our license was inadvertently allowed to expire on February 28, 1973, by failing to send Form AEC-2 with our check. The invoice for renewal, dated January 24, 1973, stated the renewal period as 02/05/73-02/04/74. Although there is this discrepancy in dates, I understand that a proportional part of the current renewal fee will be refundable based on completion of our Release / I of Facilities application. We will notify you upon this completion. "' 

Very truly yours, 

24,UTh"" 

B. L. Mobley 
Supervisor 
Environmental Control 

BLM: nbs 

ITEM # 
/01



Polyfibron Division

W.R. Grace & Co.-Conn.  
Harmony Street 
Adams, MA 01220 

(413) 743-0546 
Fax: (413) 743-7941 

July. 22, 1992

Betsy Ullrich 
Senior Health Physicist 
U. S. Nuclear Regulatory Commission 
Region I 
475 Allendale Road 
King of Prussia, PA. 19406

Dear Ms. Ullrich: 

This is to formally notify you that Mr. Stephen R. Jones 
has replaced Mr. Henry A. Johnson as the W. R. Grace Radiological 
Safety Officer for our Adams facility. This took place effective 
January 1990.  

If you wish any further information, please feel free to 
contact me.  

Sincerely, 

W. . CRACE & CO.  

Alexander W. Nagy 
Assistant Plant Manager

AWN: sml

ITM 2 
9212080335 921125 ITEM # 
PDR ADOCK 03020826 
C PDR

.GRACE
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w. R. Grace a company .  

Davison Chenical Division 
'.ATTN: Fred Shaw 
Charles &Baltimore Streets,
Baltimore Maryland 

_Ti rfr to Mr. B.: L. Mobley..s letter of Dedes~er 14,19=,an 

phboe'eonverSatioit on Dcemhber 26, 19-73, *ftb Mr. Dong Jeiss of this office -

concernirewl of Liceuse''STA-422 

Thelicnseexpir114 Felra2± :"1973. Aalication fee,~tee 
is 17pcfe nScto 7.112) 1Y~ I~

1 .4 .  

-. ~~T . SO. ' 

P.ayment of Invoica~.I,;-.407 d-zar 4 17,di 
~r~wLieneS"h-22. '.nvpiainfr renewaL- Ms bef'd eoethe: 

l riýný expftes-i or Awan pplication foir risae mt~eu~te ih~ 
-~ie -sr _ 170

th rqirdfe.. Se-ecio 703 reooetoe3) . N 

_7_1M- -to- .-- s i... 

-7. ____ 4, 

zece~.'f t~~v~ee4 ~~ ~~'-' ~ ~-- ~z

-7f 4v-L

4. - t; 

OF&C - .RBH " 4-. ý 
~m~fWO~i1er 6' 1-

-DATE jo ----------- _ -- _ _ _ _ /__ ------ --.l /74 _L------
ssml A

Form AEC-318 (Rev. 9-53) AECM 0240~ ~ areGP .43-16-81465-1 -44 9- :.74t- .. -z



.UNITED STATES 

ATOMIC ENERGY COMMISSION 
WVASNINGTON. D.C. 2054S

" 2-26-74

James F. Wagner, Chief 
Central Accounts Branch 
Oflfitý Of th- Cia,

)EME= REFUND OF APPLICATION FEE - TI. R. Grace & CompaY.z

Applicant submitted Check 1873 8 °on 1-7-74.

for $ , as an application fee for a sounrce- -

material license. Please refund $ $80

We R. Grace and Company 
Charles- &'Baltimore Streel 
Balt•iaore, .. taryland, 21203 

AttN: B.L. Mobley

4. - .AJ

-f

License STA-1422 expired 2-28-73; however, applicant possesses the 
source material under .the-general license provisions of IOCFR40 " 
Section 40.22. The 4pplication should not hKv~e-been filed (as..  
suggested by- Region-l) and the application fe6 •hou1& not hve.
been collected - .. .-...  

'nouf WeissofA "A'"-Business ManaZZ6;n Branch

Attachment:

ITEM #

%.. AIV AI

i

w .

101. { , . . . . 1.
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HEALTH PHYSICS REPORT 

for 

W. R. GRACE COMPANY 
Wayne, New Jersey

Radiological Survey Following 
Decontamination of Facilities

June 18, 1974

Prepared by 

Ma yanne McClosky v 
Health Physicist

k
ITEM #

H1PXLTH PIISICSin
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PART I 

INTRODUCTION 

W. R. Grace Company engaged Applied Health Physics, Inc. of Bethel Park, 

Pennsylvania to carry out decontamination of their Davison Chemical Division 

facilities located at Pompton Plains, New-Jersey. An earlier survey conduct

ed by Applied Health Physics, Inc. personnel revealed contamination of build

ings and the property by various thorium - containing materials. See Part II.  

Decontamination at the site began on March 11, 1974 and continued through 

July 18, 1974.  

The goal of the decontamination work was to attain certain limits and conditions 

prior to the release of these premises for unrestricted use. Appendix A presents

these guidelines for unrestricted use.  

A qualified consultant, Mr. Paul B. Klevin, was engaged by W. R. Grace Company 

to provide an expert's opinion on the progress and course of the decontamination, 

as well as to assure compliance with the state of New Jersey and United States 

Atomic Energy Commission regulations.  

The overall ground area of the W. R. Grace Plant at Wayne, New Jersey is 6.4 

acres. The frontage is on Black Oak Ridge Road with chain link fence bound

aries north and south, as shown on Figure 1. A small brook runs east and north 

of the area, providing the eastern property line.
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PART II 

(Survey prior to Decontamination) 

RESULTS OF RADIOLOGICAL EVALUATION 
of 

THORIUM ORE WASTE DISPOSAL PROBLEM 

INTRODUCTION 

W. R. Grace Company has operated a plant in Wayne, New Jersey for a number of 

years. The plant is located on Black Oak Ridge Road and has been non-operative 

for the past few years. Currently, the plant lies empty, except for a few pieces 

of equipment and materials left onsite. Optical polishing compounds were manu

factured at this plant. Some of this raw material contained natural thorium and 

various rare earths, especially cerium. Possession and use of these naturally 

occurring radioactive materials (eig., natural thorium) necessitated that 

W. R. Grace obtain a source material license from the U. S. Atomic Energy Com

mission and comply with US-AEC regulations.  

This survey was conducted as a prelude to decontamination, which must be car

ried out since W. R. Grace Company plans to sell this property. Federal and 

state regulations specify the conditions and limits which must be achieved prior 

to release of facilities and equipment for unrestricted use by non-licensed par

ties. See Appendix A. W. R. Grace has engaged the services of a qualified con

sultant, Mr. Paul B. Klevin, to advise them as to the procedures they must fol

low in order to assure compliance with the applicable regulations and safety 

standards.  

RADIATION SURVEY 

On December 11, 1973, Applied Health Physics, Inc. was informed by Mr. Klevin 

and Mr. B. L. Mobley of W. R. Grace Company that the plant contained thorium 

at various locations within the buildings and had been buried on the site.
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Applied Health Physics was requested to survey the buildings and grounds, and 

to report their findings.  

The radiation monitoring started December 12, 1973, with the preliminary sur

vey for alpha and gamma radiation. Instrumentation used by our health physics 

personnel consisted of a calibrated gas proportional alpha survey meter (Eber

line Model PAC-3G) and a portable gamma sdintillation spectrometer (Eberline 

Model PRM 5-3).  

The contamination consisted primarily of fine dusts scattered through the 

buildings, and various isolated pockets of activity; e.g., as in trenches. On

site burial accounted for outdoor activity in varying degrees. A complete out

door survey could not be accomplished due to inclement weather.  

Besides using the forementioned radiation survey meters, our surveys also in

cluded the collection of smears to evaluate removable contamination; liquid 

and sludge samples of various materials were collected for estimates of re

movable and fixed activities. Maps and drawings made at the time of the samp

ling indicate precisely where various measurements and samplings of materials 

were obtained. Results of alpha-gamma radiation survey are summarized for cer

tain locations on Table 1.  

Gamma and alpha measurements were taken at surface level. These data are pre

sented in Figures 6 and 7. As indicated in Table 1, surface alpha measurements 

range from 0 to 88,000 disintegrations per minute. The area of the alpha sur

vey meter probe is 68 cm2 . This data can only estimate the "fixed" activity, 

since alpha radiation cannot penetrate even a thin covering of dust or other 

non-radioactive materials. The actual amount of radionuclides in terms of dpm 

per gram of contaminated surface may be significantly greater than that measured 

and reported. Figures 1-5 show conditions at the time of our initial survey, 

December 12, 1973. Additional photographs were taken January 21, 1974, during 

the course of our site survey. These photos will be retained on file.
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Results of the alpha content of sample are listed in Tables 2 and 3. The 

22 
highest reading for removable contamination was found to be 1,948 d/m/100 cm2 

while other values averaged 500 d/m/100 cm2. The liquid and sludge samples 

gave estimates of concentrations of contamination ranging from 2,000 to 10,000 

d/m/gram of material. The isotopic content of these samples was determined 

and found primarily to be natural thorium with traces of radium (0.6 * 1 nano

Ci per gram). This was done by gamma spectroscopy; the thorium content of 

settled dusts inside the plant is 20.0 ± 1.0 mg Th/g sample.  

On January 21, 1974, an employee was seen vacuuming these dust laden areas 

without respiratory protection and using a bag-type industrial vacuum cleaner 

which created significant airborne dusts. Mr. Klevin requested the termin

ation of this operation, and the results are shown on Figure 7.  

CONCLUSIONS 

Waste slags and ores containing thorium are buried at various areas of the 

plant site. See Figure 6. These locations could not be determined precise

ly due to lack of sufficient information concerning burial. Furthermore, dur

ing January, 1974, earth moving equipment was used to level certain portions 

of the plant property where source material had been buried. These areas 

were surveyed January 21 and 22, 1974, and the results are shown in Figure 7.  

Certain deposits were found to be only partially buried. These locations 

were detected by gamma scintillation and a few samples were collected.  

The results of the various radiological surveys are the basis for the fol

lowing conclusions: 

1. The maximum amount of removable alpha radioactivity exceeds within 

certain portions of the plant as well as on the plant property the 

2 
recommended limit of 1,000 dpm per 100 cm . Radioactive source 

materials should be removed, so that acceptable limits are met at 

these locations. Appendix A contains radioactivity limits for un-
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restricted release of facilities and equipment.  

2. Clothing, equipment, and fixtures are now in place which harbors 

radioactive contamination. For example; fans, coveralls, benches 

etc. which no longer serve a useful purpose should be disposed of 

in a manner that results in minimal contamination to clean areas 

and complies with applicable regulations.  

3. The ground floor of the main building, as well as the floors of 

smaller places have buildup of thorium concentration due to seep

age and deposition over the years. These surfaces should be thor

oughly cleansed, or removed, depending on the economics of decon

tamination, versus feasibility of disposal. The floor conditions 

in certain areas are so bad as to necessitate disposal.  

4. Drain lines and trenches were found to have high (10 4 dpm/gram) 

concentrations of licensed material. These and other water routes 

are to be areas of attention when clean-up takes place.  

5. All removal, repackaging or transfer of licensed radioactive mate

rials must be done under the direct supervision of health physics 

personnel who are experienced in this type of decontamination and 

waste disposal work.

a
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TABLE 1 

RESULTS OF ALPHA-GAMMA RADIATION SURVEYS

Location 

Storage area - 2nd. Level 

Press room wall - 2nd Level 

7-K Blending & Storage 
2nd Level 

Drying Room - 2nd Level 

Sulfonation, l&2 Tank Rooms 

Open Storage area, wall 

Storage area, drain 

Waste Treatment Room 

Background (outdoors)

Alpha 2 
DPM/100 cm 

660 

2.64 x 104

1.93 

3.08 

1.76 

8.80 

2.20 

1.93 

None

x 

x 

x 

x 

x 

x

103 

103 

104 

10
4 

104 

104

Gamma 2 
DPM/100 cm 

1.55 x 106 

5.18 x 10 6

3.11 

2.07 

5.18 

1.04 

6.21 

1.04 

6.21

K 

x 

x 

x 

K 

K 

K

106 

106 

106 

107 

106 

106 

105

mr/hr 

0.15 

0.6 

0.3 

0.2 

0.6 

1.1 

0.8 

0.15 

e0.1



TABLE 2 

RESULTS OF ALPHA RADIATION ANALYSES 
OF THORIUM BOTTLE SAMPLES 

Sample Weight Total Alpha Activity 
Number Area* (gram) (d/m/gram) 

529 -0-1 0.3843 .2xlO4 

514 l-J 0.4626 7.0x1O3 

522 1-M-1 0.2938 1.6x104 

504 1-F 0.3304 1.22x104 

502 1-B 1.0586 280 
512 1-J 0.4935 3.66xl03 
505 1-F 0.0877 8.22xi03 

511 1-J 0.3001 6.50X10 3 

513 l-J 0.4882 1.43x10 3 

527 1-0-1 0.7708 7.36x103 

528 1-0-1 0.0638 2.23x10 4 

532 I-Q-1 0.1215 3.47xi03 

526 1-0-1 0.0262 1.04x10 4 

506 1-F 0.0224 5.14x10 3 

531 I-Q-I 0.0679 8.20x10 3 

521 1-M-1 0.0916 2.42xi03 

523 1-M-1 0.1792 1.95x10 3 

501 1-B 0.0771 6.38xi03 

510 1-G 0.1095 1.105xlO4 

503 .1-B 0.0078 7.24x103 

530 1-Q-1 0.0538 2.19x103 

525 1-0-1 0.4199 119 
508 1-G 0.1856 4.69x10 3 

507 1-G 0.0942 5.43xi03 

509 1-G 0.1995 1.05x10 4 

524 1-M-1 0.8390 1.18x103 

537 2-E 1.3249 348 

520 2-B 0.0846 7.44x10 4 

546 2-F 0.0423 1.81x104 

539 2-E 0.0925 1.15xi04 

547 2-H 0.0596 1.48xi03 

515 2-C 0.1076 1.89x103 

545 2-F 0.0670 2.76xi03 

541 2-E 1.1860 84 
543 2-F 0.0929 1.15xi03 

549 2-I 0.0380 3.75xi04 

518 2-C 0.0306 2.83xi03 

548 2-I 0.0581 2.13x103 

533 2-D 0.1035 610 
536 2-E 1.1921 519 
544 2-F 0.1916 30.5 
535 2-D 0.0276 2.44x,0 3 

516 2-C 0.0352 1.14x10 3 

542 2-F 2.0742 463
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TABLE 2, Continued

Weight 
(gram) 

0.0145 
0.8977 
0.0465 
0.2396 
0.0127 
0.0711 
0.1337 
1.3668 
1.3013 
0.5752

Total Alpha Activity 
(d/m/gram)

4.85x103 

5.05xi03 

1. 35xi03 

198 
1.80x103 

1.03x105 
0 
115 
2.14xlO3 
925

NOTES: 1) The areas can be found on the individual drawings.  

2) The standard deviations of the activities are 
within 2 sigma.

Sample 
Number Area*

534 
538 
462 
554 
552 
551 
461 
519 
517 
555

-2-D 
2-E 
SOIL-2K 
SOIL-2K 
SOIL-2K 
SOIL-2K 
SOIL-2K 
2-C 
2-C 
SOIL-2K



TABLE, 3

t�N

RESULTS OF ALPHA RADIATION ANALYSES 
OF THORIUM SMEAR SAMPLES*

Sample Number 

285 
287 
289 
291 
292 
293 
295 
297 
299 
301 
303 
305 
307 
309 
311 
313 
315 
317 
319 
321 
323 
325 
326 
327 
328 
329 
330 
331 
332 
334 
336 
338 
340 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
359 
360

Area* 

BLANK 
1-A 
1-A 
1-B 
1-B 
1-B 
1-B 
1-B 
1-B 
1-B 
1-B 
1-B 
1-B 
I-C 
1-c 
1-D 
1-D 
1-D 
1-F 
1-F 
1-F 
1-G 
1-G 
1-G 
1-G 
1-G 
1-G 
1-G 
1-H 
1-H 
1-H 
1-I 
1-I 
l-J 
l-J 
1-J 
l-J 
.1-J 
l-J 
1-J 
1-J 
1-J 
1-J 
1-J 
l-J 
1-K 
1-K

Total Alpha Activity (d/m/100cm2 )

1.9 
17.1 

3.8 
0 

22.8 
22.8 
11.4 
15.2 
26.5 

9.5 
13.3 
17.1 
22.8 
19.0 
17.1 

9.5 
9.5 

24.7 
9.5 
9.5 
9.5 

81.5 
157 
165 
150 

74 
72.1 
302 
32.4 
24.7 
28.5 
17.1 

9.5 
74 

17.1 
74 

28.5 
26.5 

74 
26.5 
30.5 
20.9 

19 
30.5 
28.5 
64.7 

60.8

) 8



TABLE 3, Continued

Sample Number

361 
362 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
388 
389 
391 
394 
395 
396 
397 
398 
399 
400 
402 
403 
404 
405 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419

Area* 

1-K 
1-K 
l-L 
l-L 
I-L 
1-L 
1-L 
1-L 
1-1 
1-M-I 
1-M-i 
1-M-1 
1-M-1 
1-M-1 
1-M-I 
1-M-1 
1-M-1 

1 -M-I 
1-M-1 
1-M-1 
1-M-1 
1-M-1 
I-N-1 
1-N-1 
1-N-1 
I-N-I 
1-N-1 
1-0-1 
i-0-i 
1-0-1 
1-0-1 
1-0-1 
1-0-1 

1-0-1 
i-0-i 
1-0-i 
1-P-I 

I-P-I 
I-P-I 1-Q-1 
i-Q-1 
i-Q-1 
1-Q-1 
1-Q-1 
1-Q-1 
1-Q-1 
1-Q-1 
1-R-1 
1-R-1 
1-R-1

To'tal Alpha Activity (d/m/100cm2 )

53.2 
49.5 
156 
160 
47.5 
13.3 

9.5 
11.4 
62.7 
57.2 
57.2 
57.2 
38.0 
34.2 
36.1 
49.5 
45.5 
45.5 
45.5 
37.6 
30.5 
38.0 
24.7 
15.2 

3.8 
11.4 
15.2 
30.5 
28.5 
30.5 
30.5 
34.2 
15.2 
11.4 
15.2 
30.5 
20.9 
26.5 
47.5 
77.9 
34.2 
41.8 
34.2 
224 
116 
169 
98.6 
24.7 

9.5 
15.2

) 9



TABLE 3, Continued

Sample Number 

420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
439 
440 
441 
449 
4S0 
451 
452 
445 
446 
447 
448 
454 
456 
459 
460 
463 
464 
465 
466

Area* 

1-R-1 
1-R-1 
I-R-1 
1-R-1 
1-R-1 
1-R-I 
1-R-1 
1-R-1 
1-R-1 
1-R-1 
1-R-1 
1-R-1 
I-R-l 
2-A 
2-A 
2-A 
2-B 
2-B 
2-B 
2-B 
2-C 
2-C 
2-C 
2-C 
2-D 
2-J 
2-J 
2-J 
2-K 
2-K 
2-K 
2-K

Total Alpha Activity (d/m/100cm2

24.7 
30.5 
93 
176 

76 
123.5 

43.8 
39.9 
15.2 
24.7 
13.3 
17.1 
17.1 
358 
103 
224 
'795 

1,948 
402 
64.7 
65.7 
74 
38 
19 
30.5 

3.8 
3.8 
9.5 

13.3 
15.2 
11.4 
13.3

) 10
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TABLE 4 

ANALYSIS OF SAMPLES TAKEN FROM W. R.. GRACE COMPANY 
(The collection points are noted on Figure 6)

Sample 

Dump Sump 

Ball Mill Sump 

Driveway Sump 

Well Sump

Dry Weight(grams) 

2.3243 

3.2258 

1.4697 

1.1283

Net CPM 

1,851.1 

1,609.6 

1,479.6

DPM/GRAM 

l.50x103 

949 

1. 89x103

658.1 1.14x10 3

uCuries/GRAM 

6.8xi0-4 

4.2xi0-4 

9.3xi0-4 

5.2xiO-4

11

#1 

#2 

#3 

#4
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APPENDIX A 

RADIOACTIVITY LIMITS FOR UNRESTRICTED RELEASE 

of 

FACILITIES and EQUIPMENT 

1. The maximum amount of fixed alpha radioactivity in disintegrations per 
minute per 100 square centimeters on buildings or equipment should not 

exceed 25,000 dpm.  

2. The average amount of fixed alpha radioactivity in disintegrations per 

minute per 100 square centimeters on buildings or equipment should not 
exceed 5,000 dpm.  

3. The maximum amount of removable (capable of being removed by wiping the 

surface with a filter paper or soft absorbent paper) alpha radioactivity 
in disintegrations per minute per 100 square centimeters on buildings or 
equipment should not exceed 1,000 dpm.  

4. (a) The maximum level at one centimeter from the most highly contamin

ated surface of a building or piece of equipment measured with an 

open-window beta-gamma survey meter through a tissue equivalent 
absorber of not more than seven milligrams per square centimeter 
should not exceed 1.0 millirad per hour.  

(b) The average radiation level at one centimeter from the contamin
ated surface of the building or equipment measured in the same 

manner should not exceed 0.2 millirad per hour.  

5. The contamination limits for abandonment of facilities involving U-233 
or plutonium should not exceed 1/10 of the limits in items 1,2 and 3 above.  

NOTES: A. A reasonable effort should be made to minimize the contamination 
present.  

B. Surfaces of premises, equipment or scrap likely to be contamin

ated, and of such size, construction, or location as to make 
the surface inaccessible for purposes of measurement, shall be 

presumed to be contaminated in excess of the levels specified 
above.  

C. Premises, equipment or scrap having contaminated surfaces which 
have been covered by painting, metal plating or other covering 
material should be presumed to be contaminated in excess of the 

levels specified above, unless it can be established that the 

contamination was below the above levels prior to applying the 

covering.
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APPENDIX B 

Locations of Various 
Samples taken at 

W. R. Grace Company

NOTE: These locations can be found on Figure 7
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PART III 

DECONTAMINATION 

The various areas at the W. R. Grace Plant are described below in relation 

to what type of decontamination work was performed on them. The reference 

to the area, such as 1-A, is in keeping with the nomenclature found later 

in Part IV of this report. Mr. Stephen M. Sorensen of Applied Health Physics, 

Inc., supervised work at the site. Respiratory equipment was worn where neces

sary to insure proper health and safety protection of personnel. Air samples 

were periodically taken to determine air concentrations of natural thorium.  

W. R. Grace's Offices (1-A) - These rooms were vacuumed cleaned of natural 

thorium with an X-100 absolute filter.  

Lab #1 (1-B) - The following were removed from this room: muffle furnace, 

centrifuge, UF6 cylinder and a stone. The lab was vacuumed, damp wiped with 

water, spray detergent and paper towels. The floor was damp mopped with de

tergent and water.  

Sample Preparation Room (1-C) - This room was vacuumed, damp wiped and damp 

mopped.  

Hallway, Restrooms and Office (1-D) - The water cooler in the hallway was 

removed. The area was then vacuumed, damp wiped and mopped.  

Grinding and Polishing Test Lab (l-E) - This lab is still in use and was 

only vacuumed cleaned.  

Storage Level (1-F) - Equipment was removed as part of the decontamination.  

The first layer of fiberboard flooring on the left side catwalk was removed.  

The walls, ceiling, and remaining floor were cleaned with a high pressure 

steam cleaner and detergent.
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Press and Sulfonation Rooms (l-G) - The left front floor was removed as 

indicated on the diagram. Brickwork under the windows was removed. The 

area was completely steam cleaned and finished with a final high pressure 

washing.  

Test Lab #2 (1-H) - A sink was removed after attempts to clean it failed.  

The room was damp washed,-vacuumed, and wiped.  

Conference Room #1 (1-I) - This room was vacuumed, damp wiped and mopped.  

7-K Blending and Storage (1-J) - All equipment and furniture were removed 

from rooms on the right front side. Barrels and equipment were removed 

from the rest of the area. This area was cleaned with steam and high 

pressure water before a final wipedown.  

Conference Room #2 (1-K) - This room was vacuumed, damp wiped and mopped.  

Hallway (l-L) - This area was vacuumed and damp mopped. The stairs to 

the first level were steam cleaned.  

Shipping, Pulverizing, Cerium Oxide Storage (1-M) - These rooms were vacuumed 

and the shipping room is still in use.  

Drying Rooms (1-N) - A catch box from the upstairs labs was removed and 

buried, along with another box. These rooms were vacuumed cleaned and the 

hallway was washed.  

Furnace and Press Room (1-0) - This room now contains electronucleonics 

equipment. Other equipment was removed as part of the decontamination. The 

drain trenches were dug out by hand and flushed with water. A fan blower and 

piping were removed and sent to South Pittsburg, Tennessee ( a W. R. Grace 

facility). The shaded area on the diagram in Part IV shows where approximate

ly 1/8 to 1/4 inch of concrete was removed with electric chisels. The walls 

and ceiling were steam cleaned. The floors were cleaned with high pressure 

water.
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Sharples Collection Room (l-P) - Equipment was removed for cleaning, then 

replaced. The walls and floors were washed with high pressure water.  

l&2 Sulfonation Tank Rooms (l-Q) - All equipment, the stairs, and two 

steel beam crosspieces were removed and buried. Concrete flooring in 

7/8 of this area was removed to a level of 34 inches below the building 

footer. All drains going to the left outside of the area were enlarged 

with electric chisels. Brickwork on the left wall was removed to a 

height of 5.5 feet. Brickwork on the backwall was removed to a height 

of 10 feet. Brickwork on the chimney and backwall was removed up to the 

second level of the building. The front wall remains intact. The com

plete area was hydroblitzed after removal of debris. The floor was back

filled with clean soil for safety purposes. Demolition and cleaning in 

this room lasted approximately 3 weeks due to mashing of the sources of 

radioactivity.  

7-K Bastacite Room (1-R) - All equipment was removed with the exception 

of the scale and screw feeds. Brickwork on the forward right wall was 

removed to a height of 3 feet with an electric chisel. Brickwork on the 

back left wall between the doors was removed to a height of 6 feet. The 

shaded areas on the diagram in Part IV show where 1/8 inch of concrete was 

removed with an electric chisel. The screw feed was completely dug out and 

hydroblitzed.  

Locker and Boiler Rooms (l-S) - These rooms were washed with a hydroblitz 

and the boiler room was vacuum cleaned.  

Workshop Building (2-A) - Shelves, a towel rack and cabinet were removed.  

This building was washed with a hydroblitz. Approximately 1/8 inch of con

crete was removed as indicated in Part IV.  

Ball-Mill (2-B) - All equipment was removed and anything was buried that 

was to be discarded by W. R. Grace. The drain trenches were dug and jack-
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hammered to a depth of 2 feet. Shaded areas on the figure in Part IV 

indicate where concrete was chipped. The whole area was vacuumed and 

washed. Concrete on the wall below the rollup .door on the front portion 

was removed with electric chisels.  

Ball Mill (2-C) - All equipment and boxes were removed. The second level 

was completely taken out. Drain trenches were jackhammered to a depth of 

2 feet and widened. All debris in this building was removed. The complete 

area was hydroblitzed.  

Compressor Building (2-D) - Lockers, barrels, boxes, and equipment found 

in this area were removed. As indicated in Part IV, concrete in the 

shaded areas was removed a depth of 1/8 to 1/4 inch with electric chisels.  

The complete area was hydroblitzed.  

Attic, Third level of Main Building - All debris, equipment, boxes, bar

rels, with the exception of metal shelving were removed. All areas were 

vacuumed clean and damp mopped.  

Electronucleonic Storage - This area was jackhammered and hydroblitzed.  

Material found below the concrete floor was removed.  

On-site Waste Disposal 

W. R. Grace Company received permission to bury material disposed of in 

the decontamination onsite. The clearance granted by the State of New Jersey 

was for the burial to be in eight holes, each containing a maximum of no 

more than 997 pounds per hole. Figure I of Part III shows where the burial 

sites are located on the premises Qf W. R. Grace. All holes are 10 feet in 

diameter, 20 feet deep and spaced 6 feet apart. As part of burial, the 

holes are to be covered with 4 feet of topsoil. The tanks and waste treat

ment building on site were demolished and buried along with all debris and 

sludge resulting from the decontamination work.
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Digging and filling of each hole proceeded as follows: 

Hole #1 - dug and filled between April 22-26, 1974 by J. Baum, Inc.  

with 100 pounds of material.  

Hole #2 - dug and filled between April 22-26, 1974 by V. Ottilio 

& Sons, Inc. with 75 pounds of material.  

Hole #3 - dug and filled by V. Ottilio & Sons, Inc. between April 

22-26, 1974 with 75 pounds of material.  

Hole #4 - dug and filled on May 1, 1974 with 50 pounds of material 

by J. Baum, Inc.  

Hole #5 - dug and filled by J. Baum, Inc. on May 21, 1974 with 500 

pounds of material.  

Hole #6 - dug and filled with 700 pounds of disposal material 

on May 22, 1974, by J. Baum, Inc.  

Hole #7 - dug and filled June 1 through 10, 1974 by J. Baum, Inc. with 

100 pounds of material.  

Hole #8 - dug and filled June 10 through 28, 1974 by J. Baum, Inc. with 

100 pounds of material.
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PART IV 

Radiation Survey after Decontamination 

On June 3 through 5 and on June 27, 1974 a final radiation survey was per

formed following decontamination of the W. R. Grace Company plant site at 

Wayne, New Jersey. The main building, three of the smaller areas, and part 

of the grounds were ready for inspection by Applied Health Physics, Inc.  

personnel. Decontamination was still in progress, due to unforeseen de

velopments. This survey was completed on June 27, 1974 when all work was 

finished. Certain areas found to contain radioactive materials were re

surveyed after further cleaning. These "hot" areas, noted both on Table 1 

and certain parts of Figure 1 were cleaned and are now found to be within 

acceptable limits.  

Some of the buildings surveyed prior to decontamination were torn down en

tirely; this is the result of heavy non-removable thorium-bearing material 

depositions and ground depositions. The demolished structures are: blending 

and superfast furnace, open storage, storage off blending area, waste treat

ment plant, and ball-mill 2nd floor operation. In addition, holding tanks 

and a trailer were removed. One area which could not be surveyed was the 

third level of the main building. Part of the stairs and landing were re

moved.which posed a safe access problem. A survey in this area was not 

critical since the survey prior to decontamination (Part II of this report) 

showed that radiation and contamination levels were within acceptable limits.  

The buildings and grounds were monitored with a beta-ganma GM survey meter 

(Victoreen Model 491; Probe Model 491). All readings were taken at a dis

tance of 1 centimeter from the cleansed surfaces. Background levels were 

in the range of 0.05 to 0.1 mr/hr inside the buildings and 0.1 to 0.4 mr/hr
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outdoors on site.  

Smear samples were taken to evaluate removable alpha contamination. These 

were counted on-site and at the office of Applied Health Physics, Inc., Bethel 

Park, Pa. with a windowless gas-flow proportional counter (NMC, Model PC-3A).  

Analysis of these smears appears in Appendix B of Part IV.  

The location of the smears and meter readings are located on each individual 

room diagram, which are collectively known as Figure 1. These results are then 

summarized in Table I.  

Survey Results 

On. June 3-5, 1974, the beta-gamma radiation levels of the decontaminated surfaces 

were around the average level of 0.2 mr/hr set for building surfaces and equip

ment. The places reading 0.8 mr/hr or greater were noted in this report, and 

the information was relayed to the field supervisor for further decontamination 

work. The survey conducted on June 27, 1974 showed that the radiation levels 

in these areas, after cleaning, gave readings of 0.2 mr/hr or less. These 

corrected readings are in parentheses in Figure 1.  

Of the smear samples, the highest found was 107 ± 7.4 dpm/100 c2 in the work

shop area. This June 4, 1974 result is approximately a factor of ten below 

the accepted limits for removable alpha radioactivity as found in Appendix A.  

All of the smears are far below this limit of 1,000 dpm/100 cm2 set for remov

able alpha activity.  

The results of the property survey taken on June 24, 1974 are contained in 

Figure II. It should be realized that a covering of soil is still needed on 

some parts of the site in order for this work to be considered finished. A 

survey is therefore needed when this work is done.
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Conclusion 

From the results of the decontamination survey, the property is ready for 

unlimited occupancy, with the exception of some work that is incomplete outdoors.  

After this work is done, a survey undertaken by Applied Health Physics, Inc., 

personnel should verify that this property meets all the requirements set forth 

by the State of New Jersey and the United States Atomic Energy Commission 

for release of decontaminated facilities.
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ADDENDUM 

On July 18, 1974, the grounds were surveyed after all soil was put in place 

over the burial sites and smoothed. Figure III shows the results of this 

survey. The W. R. Grace Co. property now is within the radioactivity contamn

ination limits set forth by the United States Atomic Energy Commission and 

the State of New Jersey.



FIGURE 1 

Key to Following Diagrams: 

Location of smear sample e.g.;.  
B-78 is the sample number 
17 DPM is the removable alpha 
DPM/100 CM2.  

Meter reading of the room is in the 
upper right corner, except for "hot" 
spots as indicated.
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RADIOACTIVITY LIMITS FOR UNRESTRICTED RELEASE 

of 

FACILITIES and EQUIPMENT 

1. The maximum amount of fixed alpha radioactivity in disintegrations per minute per 

100 square centimeters on buildings or equipment should not exceed 25,000 dpm.  

2. The average amount of fixed alpha radioactivity in disintegrations per minute per 

100 square centimeters on buildings or equipment should not exceed 5,000 dpm.  

3. The maximum amount of removable (capable of being removed by wiping the surface 

with a filter paper or soft absorbent paper) alpha radioactivity in disintegra

tions per minute per 100 square centimeters on buildings or equipment should not 

exceed 1.000 dpm.  

4. (a) The maximum level at one centimeter from the most highly contaminated surface 

of a building or piece of equipment measured with an open-window beta-gamma 
survey meter through a tissue equivalent absorber of not more than seven mil

ligrams per square centimeter should not exceed 1.0 millirad per hour.  

(b) The average radiation level at one centimeter from the contaminated surface 

of the building or equipment measured in the same manner should not exceed 
0.2 millirad per hour.  

5. The contamination limits for abandonment of facilities involving U-233 or pluto

nium should not exceed 1/10 of the limits in items 1, 2 and 3 above.  

NOTES: A. A reasonable effort should be made to minimize the contamination 
present.  

B. Surfaces of premises, equipment or scrap likely to be contami
nated, and of such size, construction, or location as to make 
the surface inaccessible for purposes of measurement, shall be 
presumed to be contaminated in excess of the levels specified 
above.  

C. Premises, equipment or scrap having contaminated surfaces which 
have been covered by painting, metal plating or other covering 

material should be presumed to be contaminated in excess of the 

levels specified above, unless it can be established that the 

contamination was below the above levels prior to applying the 
covering.

4/72



APPENDIX B

Analyses 

of 

Removable Contamination



APPLIED HEALTH PHYSICS, Inc.  

Health Physics Laboratory Report: Analyses of Removable Contamination 

Client: W. R. GRACE COMPANY W.O # Date: Page # 1 of S 

Description of survey: 
Natural 

Surveyed by: M.McClosky/R. Slayton Date: 6/3/74 Suspected Activity: Thorium 

Counted with: OGM detector 0 Scintillation detector :0Gas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620(W.R. Grace) 

Background of detector before counting: a 8 .8cPm 
Background of detector after counting: a 7.4 

Efficiency of detector: a 42% _ Counted by: RJS 6/4/74 

Alpha B 5eta- arnm a 

3ER. SAMPLE IDENTIFICATION Ctg. nc/m d/m/ Ctgo c/m c/m d/r 
NO. • Location Time r Net dL m Time Gross Net d/m cm 

W.R.GraCe - Main 0c£ice 
--7WR Book Case 2 Min, 18 1 2.4 f 1.6 

77 Floor " 21 2 1P
78 " 29 7 L7 _ 

"79" 19 2 5 1.8 

"R0 Wall" 15 0 0.9 

-.111T.arge Lab - Door " 40 12 29 3.9 

82 " - Counter" 20 2 5 1.8 11_1 

83 "_- Test Hood " 48 16 38 -* 4.5 

84 - #1 Sink 23 3 7 t 2.1 

85 " Corner Counter " 24 4 9 ± 2.3 

86 Drain " 33 8 19 -t 3.211 

87 " #2 Sink " 14 0 0 - 0.91 

88 " Counter " 33 8 19 t 3.21 

89 t " 36 10 24 ± 3.61 

"9" Cabinet " .17 1 3 ±- 1.5 

91 " Ledge " 43 14 33 ± 4.2 

92 Floor " 23 3 7 ± 2.1 

Sample Preparation Room 
9 Counter " 32 8 19 +3.21 

Sample Preparation Room 
-4 Window - Plastic covered " 27 6 14 ± 2.8 

Sample Preparation Room 
s5 Floor " _21 2 5 1.8 1, 

AHP: HP1O2



"APPLIED HEALTH PHYSICS, Ac.  

Health Physics Laboratory Report. Analyses of Removable Contamination

Client: W.R. GRACE COMPANY Date, Page # 2 of

Description of survey: 

Surveyed by: M.McClosky/R. Slayton Date: 6/3/74
Natural 

Suspected Activity: Thorium.

Counted with: 0GM detector []Scintillation detector i]Gas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620(W.R. Grace)

Background of detector 

Background of detector 

Efficiency of detector:

before counting: a 8 . 8cPm 
after counting: a 7.4 

a- 42% P Counted by: RJS 6-4-74

lAl ~ha I Beta-Garma

SER. SAMPLE IDENTIFICATION Ctg. c/2m c/m d/m/ Ctgo c/m c/m dn/ 

NO• Tim Location Time Net d/ n T ross Net d/rL cmT 

Sample PreP91a~ion Room - 7 9_6 Concrete aflav 2 Min 30 7 17 + 3 

97 Sample Preparation Room - + 0.9 
Ceiling 10 0 0 -.  

98 Small Hallway - Floor 20 2 _ 5 _-.8 

99 Small Hallway - Floor " 29 7 17 t+ 3 

100 Empty Office - Shelf " 24 4 9 t2.3 

ji " - Wall " 38 11 26 t3.7 

102 " - Window " 26 5 12 t2.6 

103 " - Floor " 40 12 29 t3.9 

104 " - Desk " 28 6 14 t2.3 

105 Ladies' Room-Window Frame " 32 8 19 t3.2 

106 " - Door " 39 12 29 t3.9 

107 Men's Room - Floor " 20 2 5 t1.8 

108 Stoage Area, 2nd Level - 1108 loor " 40 12 29 +-3.  

109 Storage Area, 2nd Level - , 23 4 9 -2.3 

110 Storage Area, 2nd Level - J 28 6 14 t2.3 

Storage Area, 2nd Level - 24 4 9 t2.3 ill Window 
112 Grinding-Polishing Test 21 3 7 t2.1 

Lab - Shelf 

113 Grinding-Polishing Test 18 1 2 tl.3 
Lab - Sink 

Grinding-Polishing Test 
114 Lab - Bench " 15 0 0 tO.9 

Grin~irg-Poli~hn'ng Weta , 32 8 1 -.  

115 LaD- rVat 32 8 19 t3.2 n___ 

Grinding-Polishing Test 7, 
Lab -'Vth & 5th Vat _17 

Grinding-Polishing Test 
117 Lab - Floor j 29 7 17 +

Shipping Pulverizing 27 6 14 +2.3 
118 Cerium 6xide Storaxe-Girde" - 2 

AHP: HPI0Z



APPLIED HEALTH PHYSICS, k.  

Health Physics Laboratory Report- Analyses of Removable Contamination 

Client: W.R. GRACE W.O. #_Date: Page # 3__f 

Description of survey:_ __ ___ __ 

Surveyed by: M. McClosky/R. Slayton Date: 6-3-74 Suspected Activity: _Thnrim._ 

Counted with: 0GM detector 0 Scintillation detector [xGas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n • (w. r¶ar) 

Background of detector before counting: a 8.8cI• 

Background of detector after counting: a 7.4 

Efficiency of detector: a 42% P Counted by: RJS 6-4-74

AHP: HPI02



APPLIED HEALTH PHYSICS, 1.  
Health Physics Laboratory Report: Analyses of Removable Contamination

Client: W.R. GRACE W.Q# Date- Page #kaf

Description of survey: 

Surveyed by: M. McClosky/R. SlaytonDate: 6-3-74

NaturalNatural Suspected Activity: Thorium

Counted with: 0GM detector 0 Scintillation detector [3Gas, Proportional detector

Counter Mfg: KMC Model PC-3A s/n 620 (W.R. Grace)

Background of detector before counting: a 10_ 

Background of detector after counting: a 9

Efficiency of detector: a 42% P_ _ Counted by:pS.MM 6-5-74

_ _-D h a 

3ER.1 SAMPLE IDENTIFICATION I Ctg. c/2m 1 c/M d/m/ 2 ItCtg, c/m c/m d/r 

NO. Time Location ITime JroLss Net Id/rn 0 Time Gross Net d cm

Shippii 
Ceriiu 

Shippii 
Ceritu 

Shippilr 
erium 

Shippii 
Ceriui 

Shippii 
Ceriui 

Shippii 
Ceriui 

Shippii 
Ceriu 

Shippi 
Ce rtu

ng' Pulverizifig 
m 6xide Storage-Floor 
ng Pulverizing 
m dxide Storage-Wall 

Pulverizing

2 imi

'I

28 5

*2

12

"-7

+2.6

�L�) 1
24 1 3 ± .1

it 3q 1i 26 +3.7

,T

-kide Storage- oei . .  
ng, Pulverizing 2 4 9 ±.  

n Oxide Storage-Beam 26 4 9 ±2.3 

ng Pulverizing 23 3 7 ±2.1 
m 6xide Storage-Scales23 7 
ng. Pulverizing 3.  

O xide Storage-Floor 37 10 24 ±3.6 

ng, Pulverizing 25 

mOxide Storage-Wall 22 2 5 1.9 

ng, Pulverizing if,, O5 - - - 2-3 
m Oxide Storage-Locker 25 4 9 ±2.3 

oie rflvr izngrel-Sindow 30 6 14 ±2.8
Ship ing Pulverizing 

Cerium dxi e Storage- ross 
Shipping, Pulverizing 

Cerium Oxide Storage-Beam 

Shipping Pulverizing 
Cerium 6xide Storage-Door 

Fjrst_ýevjl •-j Bastasite Koom-5c orKom 
irst Level ]-K Bastasite 
Room-Wall 

First Level 7-K Bastasite 
Room-Floor
First Level 7-K Bastasite 
gnnm-Wall 

First •..l 7-K Bastasite 

First Level 7-K Bastasite 
Room-Inside Louver 

F~rst 'Lvel 7-K Bastasite 
Koom-F-oor 

First Level 7-K Bastasite 
Room-Wall 

First Level 7-K Bastasite 
Room-Girder 

First Level 7-K Bastasite 
Room-Floor

*1 33 8 19 ±3.2

It

I,

II

II

I'

44

26

24

34

f5

13 30 ±3.9
I - - t-

4

3

8

0

9

7

19

0

+2.3

±2.1

±3.2

,I

I

t-t-I-t~~1 -- I

II

I, ___F-4ff-ttf1 0 +0.9j

It 

I,

24 

13

16

25 
"10

3 

0

7 

0

1±2.1 

+0.9

0

4 

1

9 
2

+2.3 

+1.4
19 2___ ,L±,-- - 4- - t

Ii

It

14

20

0

1

0

2
1 1

+-L

AHP: HPIOZ

3-122 

B-123 

124

129 

130

132 

133 

134 

135 

136

143
143 I

Timj

..  ý I i -----

34 8 1

0 +.9t!



APPLIED HEALTH PHYSICS, in 

Health Physics Laboratory Report: Analyses of Removable Contamination 

Client: W.R. GRACE WoO. # DDate: Page # 5 of 

Description of survey:_ _ ____ __ 
Natural 

Surveyed by:M. McClosky/R. Slayton Date: 6-3-74 Suspected Activity: Th,,-•,,, 

Counted with: [3GM detector OScintillation detector JMGas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620 (W.R. Grace) 

Background of detector before counting: a 10 

Background of detector after counting. a __p 

Efficiency of detector: a 42% - Counted by: RS.Mm 6-5-74

Al ha - Beta-Ganma 

;ER. SAMPLE IDENTIFICATION Ctg. c/2m c/rn dim/ Ctg. c/in c/rn d/r 

NO. Tim Location Tirnmer Los Net d/n100=1 Time Gross Net d /rcmrn 

First Leve! 7-K Bastasite 2 ml 18 0 0 -0.97 
44 Room-Wa ll min 1 0 0_.9 

L I I 

AHP: HP102



APPLIED HEALTH PHYSICS, Ir•±L 

Health Physics Laboratory Report: Analyses of Removable Contamination

Client: W.R. GRACE W.O. # Date-. Page # 6S_

Description of survey: 

Surveyed by: M.McClosky/R. Slayton Date: 6-3-74 Suspected Activity: Natural 
i-norlum 

Counted with: OGM detector 0 Scintillation detector K]Gas Proportional detector

Counter Mfg: NMC Model PrC-3A '/n 69 (W R_ Grn•ae)

Background of detector before counting: a 4.0 _ 

Background of detector after counting: a_...___ 

Efficiency of detector: a 42% _ Counted by: MM A-5-7 

ER. ISAMPLE IDENTIFICATION A-ha -- ta-Gamrna 

I Ctg. c/2m c/rn d/m/ Ctg. c/rn c/rn d/ 
Mo- Tim Location Time Gross Net 00m 2 Time Gross Net d/ -cm 

i0:0i First ýeyjl /-K Bastasite 2 ,145 ,' oom- a± 2 min 17 2 5L 1.  

Locker & Boiler Room
.46 Radiator 55 21 46 +4.9 

47Locker & Boiler Room
47 Doorway 37 12 29 -3.9 Leker&Bie Room
48 Lea FlBooir 43 15 34 +4_2 -1 

49 L~c~r & Boiler Room- 46 16 .3.5. +4 --3 

SL8 cker & Boiler Roomuoor 27 7 117 4_-A 0 

Locker & Boiler Room- 48 17 3±4 .3 
-51 Wall 4 716 +.  

Locker & Boiler Room
-52 Incinerator 29 8 19 +3.2 

Locker & Boiler Room
53 Floor 26 6 14 +-2-9 

1 & 2 Sulfonation Tank 
.54 Room-WRa I 25 6 14 +2.8 

1 & 2 Sulf onation Tank 
L55 Room-Wall 60 23 50 +5.1 

1 & 2 Sulfonation Tank 
L56 Room-Chimney 49 18 39 

1 & 2 Sulfonation Tank 
.57 Room-Wall 29 8 19 +3.± " 2 Sulfo-Ration Tank 
L58 Room-Deor Frame 39 13 30 +3.9 

159 L 2 u onation Tank l1 +3.

160 Furnace & Press Room- -1 -A 

Wall ___ 

Furnace & Press RoomL61 Noorway 7 0 0 *0.8 

Furnace & Press Room
L62 Window Sill 13 0 0 +0.8 
163 Fu~irnace & Press Room- 13 0 0 +0.8 

Drain Grat ing 1 00__ 
L64 Furnace & Press Room

Floor 2 .5 12 +2.6 
Fuatrce & Press Room- 0 W•- - 1 0 0 0 + 0 . 8 

L66 -Rf ce & Press Room- 12 0 0 +0. 

Sharples Collector Room- 15 1 2 ±1.3 
67 loor 

AHP: HP10Z
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APPLIED HEALTH PHYSiCS on a 

Health Physics Laboratory Report- Analyses of Removable Contamination

Client: W.R. GRACE W.Q# Date: Page #.7 ,j

Description of survey: 

Surveyed by: M.McClosky/R. SlaytonDate: 6-3-74 Suspected Activity: , 

Thorium 
Counted with: 0GM detector 0 Scintillation detector [2Gas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620 M.R. Grace) 

Background of detector before counting: a 7.0 

Background of detector after counting: a 4.0 

Efficiency of detector: a 42% _ Counted by: MM 6-5-74 

SIDENTIFICATION Alpha B-ta--a arna 

NER. SAMPLE Ctg. m c/rm d/m/ Ctg. c/mr c/M d/rr 

NO. e Location Time -ross Net d/ -Time Gross Net d/r. cm 

3-168 A Sh lter om- 2 min 52 20 48 +4.9 

L69 Sh es gjjector Room- 26 14 34 *4.2 
ShArl~ Collector Room- T 

- ra .ane 13 1 2 +1.2 
S41gles Collector Room- 1 +.  

171 or 12~. .0 a ±o0.7 
Shffgles Collector Room- 26 14 34 +4.2 

- - Drying Rooms-Ledge 17 3 7 ±2.0 

"174 " Floor 15 2 5 ±1.7 

"175" Hole in wall 10 0 0 ±0.7 

"176 " Wall 14 1 2 ±1.2 

"177 - Floor 21 5 12 +2.6 

178 Test Lab #2 Floor 37 12 28 +3.8 

17 Storage Close 31 19 46 ±4.8 

"180 Floor 15 2 5 ±1.7 

"181" " " Lab Sink 14 1 2 ±1.2 

"182 Shelf 19 3 7 +2.0 

183 CofeeCo fRoom #1- 19- 3 7 +2. 

184 Conference Room #1
Top of A/C 14 1 -2 ±1.2 

185 Conference Room #1- 23 6 14 *2.7 
Floor 

186 Conference Room #1- 17 3 7 ±2.0 
_86 Floor - - 3 7 _.  

187 Conference Room #2- 0 0 
87 Window Sill -1 0 0.7 

L, Conference Room #2•-Phone 112 0 10 ±0.7 1 

189 Co~f jence Room #2- 30 9 21 ±3.3 

Conference Room #2- 30 9 21 ±3.3 190 Do-or- 
-b 

AHP: HP102



-APPLIED HEALTH PHYSICS; , .  
Health Physics Laboratory Report- Analyses of Removable Contamination

Client: W.R. GRACE W.Oo# 

Description of survey: 

Surveyed by: M.McClosky/R. Slayton Date:

Date- Page #8 of E

Natura±Natural Suspected Activity: Thorium

Counted with: 0GM detector 0 Scintillation detector [Gas Proportional detector

Counter Mfg: NMC Model PC-3A s/n 620(W.R. Grace)

Background of detector before counting: a 8.8cpm P 
Background of detector after counting: a 7.4cpm P 

Efficiency of detector: a 42% f. Counted by: RJS 6-4-74

Al ha - Beta-Gam a 

SER. SAMPLE IDENTIFICATION Ctg. c/2m Ic/m d/m/ jCtg. c/m c/m d/9 

NO. Location Time oross'Net d/m loomc.;Time Gross Net d/m cm 

_-191 S : n2d Leve - Ben 2mi 25 3 7 &±2.0 
P.M. Storage- lAoor - - - - - -2.0 

2nd Level 7-K Blending & 
192 storage- Floor 28 5 12 ±_.3 

2nd Level 7-K Blending & 31 6 4 ±._7 
193 Storage- j±oor 3± 2• evel •-K BlendLing& 
194 ftorage- Floor 22 3 7 1+_2.1 

2ndLevel -aBlending & 27 5 12 ±2.6 
195 st rage5 

2Ud Level 7-K Blending & 
btorage- 7oor 16 0 0 _0.9 

Puss & Sulfonation Room197 Controller 55 14 34 ±4.2 
L98 Priss & Sulfonation Room198 oor 21 2 5 +_i.8 

Press & Sulfonation Room
199 Window Frame 60 21 51 +5.1 

20Main Bldg. Rear 2nd Floor 
200 Hlway- Wall 29 10 24 +_3.5 MgaBldg.CRear 2nd Floor 
201 -1ay- orner 35 9 22 ±3.4 

-

202 Majn Bldg.CRear 2nd Floor 
Hllway-- orner 34 9 22 +3.4 

AMP: HPIOZ



APPLIED HEALTH PHYSICS• h, 

Health Physics Laboratory Report: Analyses of Removable Contamination

Client: W.R. GRACE W.O # Date. -4-74 Page # 1 of 1

Description of survey: 

Surveyed by: M.Mc#losky/R. SlaytonDate: 6/3/74
Natural 

Suspected Activity: Thorium

Counted with: 0IGM detector []Scintillation detector [0Gas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620 (W.R. Grace)

Background of detector before counting: a 8.2_cPm 

Background of detector after counting: a 8.8 1P 

Efficiency of detector: a 42% P Counted by: RjS 6-4-74
A] ~ha - _ta-_anrna 

ER. SAMPLE IDENTIFICATION Ctg. cA c/rn d/m Ctg c/rn c/a m d/ 
,-40. T e Lqcation Timer qos Net d/rn 100cm Time ross Net d/rcm 

576 P:2 Outside Work Shop-Bench 2 min 107 45 107 +7.4 

577 ' " Floor 77 30 77 ±6.3 

" " " 5'5" Wall 33 8 19 +3.2 

579 " " Wall Heater 106 45 106 ±7.3 

580 " _" _"_Floor 51 17 40 +4.6
Compressor Room- Ledge 24 4 8 ±2.21 

582 i" Wall 25 4 10 ±2.4 

583 " Wall 50 17 39 -4.5 

584 " Girder 80 32 75 ±6.2 

585 " Sorage 42 13 30 +3.91 

586 Baoo Mill Lower Operation- 85 34 81 *6.4 

587 Bain n•o jjyer Operation- 104 44 104 ±7.31 

588 Ba.llll Lower Operation 57 20 48 +4.91 Bagl Mill 2nd Level Stornag

589 ower upp-ry 91 37 88 ±6.7 

590 BallIJ~ill 2nd Level Stora - 48 16 37 ±4.4 

591 BaHo0  ll 2nd Level Stora - 30 7 15 ±2.9 

-

AHP: HPl02



Locati

W. R. Grace Off 
2nd level, Main 

Lab #1, 2nd lev 

Floor Drain, 2r 
Main Bldg.  

Sample Preparat 
2nd level, Mair 

Small Hallway, 
Main Bldg.  

Men's Room, 2nc 
Main Bldg.  

Ladies' Room, 2 
Main Bldg.  

Empty Office, 2 
Main Bldg.  

Grinding & Poll 
2nd level, Maiz 

Storage level, 
Main Bldg.  

against nails 

Press Room & St 
2nd level, Maii 

Test Lab #2, 2x 
Main Bldg.

TABLE I 

RESULTS OF DECONTAMINATION RADIATION FINAL SURVEY 

Beta-Gamma Alpha Removable 
Meter Survey Contamination 

.on Reference mR/hr DPM/100 cm2 

average high average high 

Rice, 
Bldg. 1-A 0.1 0.1 6*1. 8 17+13 

rel, Main Bldg. 1-B 0.1 0.2 16±+2.7 38±4.5 

L d level, 1-B 0.4 0.6 19+3.2 

:ion Room, 
Bldg. 1-C 0.1 0.1 11+2.3 19±3.2 

2nd level, 0.1 0.1 7±2.4 17±3 

I level, 1-D 0.1 0.1 -- 5±1. 8 

2nd level, l-D 0.1 0.1 24±3.6 29±3.9 

mud level,+ I-D 0.1 0.1 18-3 29±3.9 

Lshing Test Lab, 

Bldg. 1-E 0.05 0.4 9±2.1 19±3.2 

2nd level, 
1 1-F 0.2 0.4 15±2.7 29-3.9 

ad door -- 1.0 .  

ilfonation Room, 
Bldg. I-G 0.3 2.0 30+13.7 51-5.1 

(back corner) 

d level, 1-H 0.15 0.2 18±2.7 46-4.8

Continued on next page
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TABLE I 

RESULTS OF DECONTAMINATION RADIATION FINAL SURVEY

Reference

Beta-Gamma 
Meter Survey 

mR/hr 

average high

Alpha Removable 
Contamination 
DPM/100 cm2 

average high

Conference Room #1, 
2nd level, Main Bldg.  

7-K Blending & Storage, 
2nd level, Main Bldg.

Conference Room #2, 
2nd level, Main Bldg.  

Hallway, 2nd level, 
Main Bldg.  

stairs to 1st level 

Shipping, Pulverizing, Cerium 
Oxide Storage, 1st level, 
Main Bldg.  

Drying Rooms, 1st level, 
Main Bldg.  

Furnace & Press Room, 
1st level, Main Bldg.  

four drains 

Sharples Collector Room, 
1st level, Main Bldg.  

two corners 

1 & 2 Sulfonation Tank Rooms, 
1st level, Main Bldg.  

brick wall 

7-K Bastacite Room, 
1st level, Main Bldg.

i-I 

1-3 

1-K 

I-L 

I-M 

1-N 

1-0 

1-P 

l-Q 

1-R

0.15 

0.15 

0.15 

0.15 
0.4 

0.1 

0.15 

0.3 

0.3 

0.25 

0.2

0.2 

0.2

0.25 11±2.0

0.2 
0.6 

0.4

8±+2.0 

7±1.8

23-3.4 

15+2.8

0.3 5.2+1.6

2+-1.3 

20±2.8 

30±+3.9 

4±1.6

0.7 
1.0 

0.6 
0.9 

0.7 
1.0 

0.7

Continued on next page

Location

14+2.7 

1212.6 

21:-3.3 

24+3.5 

34+-4.2 

12+-2.6 

12+-2.6 

48-4.9 

50±+5.8 

19+-3.2
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TABLE I 

RESULTS OF DECONTAMINATION RADIATION'FINAL SURVEY

Reference

Beta-Gamma 
Meter Survey 

mR/hr 

average high

Alpha Removable 
Contamination 

DPM/100 cm2 

average high

Locker Room, 1st level, 
Main Bldg.  

Boiler Room, 1st level, 
Main Bldg.  

Machine Shop, 1st level, 
Main Bldg.

Workshop Bldg.

Ball Mill, 2nd level, 
Storage

Ball Mill, Lower Operation

1-S 

1-S 

1-S 

2-A 

2-B 

2-C

0.1 

0.2 

0.05

0.3

0.3 

0.4 

0.1 

0.7

0.3 (1.0-2.0) 
(drains)

0.5 1.0 
(trench & 
concrete)

36±4.3 

22±3.3

46±4.9 

36±4.3

70±5.8 107±7.4

47±4-.7 889+6.7

77±6.2 104±7.3

Compressor Bldg., 1st and 
2nd levels 

small concrete slab 

Outside of Electronucleonic 
Storage

2-D 0.2

2-E 1.0

Location

0.6 
2.0

32±3.8 75±6.2
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R E W. RGRACE &CO., DAVISON CHEMICAL DIVISION 
CHARLES & BALTIMORE STREETS, BA•TIMORE, MD. 21203 U 301:727-3900

July 26, 1974 

Mr. Bernard Singer, 
Chief, Materials Licensing 
United States Atomic Energy Commission 
Washington, D. C. 20545

AUG ¶ 1974 .  

1P

Ref: License STA-422

Dear Mr. Singer: 

W. R. Grace & Co. presently holds an AEC Storage License, 
STA-422, for property located at 868 Black Oak Ridge Road, Wayne 
Township, New Jersey. We have recently completed decontamination 
of these facilities, using the services of Applied Health Physics, 
Inc., Bethel Park, Pennsylvania. Their report of the decontamina
tion is attached. We have supplied a copy of this report to 
Mr. McClintock at King of Prussia and have scheduled a compliance 
inspection for Thursday, August 1, 1974.  

This is our request for release of these facilities for 
unrestricted use and termination of our storage license. I trust 
that the Applied Health Physics report meets the requirements of 
your Guidelines dated April 22, 1970.  

Assuming a satisfactory compliance inspection, I would like to 
ask you to give priority to the Release if possible. We have a 
buyer for the property and are most anxious to arrange a closing 
date with him.  

Very truly yours, 

B. L. Mobley 
Supervisor 
Environmental Control'

BLM: nbs

"7. T7""7% .~... ,- ,
.ft tach ent: IMP Report 

gi)



UNITED STATES GJ'_' ENTr 

2-.Wau Memo

97;�� �

To:

I

USE MUID, IN7IM0A LANGUAGE 

/f'ell'7r

6.0
/ %•-G 2 q--0-

F

L .w OPTIONAL FORM 27 
OCTOBER 1962 

GSA FPMR (41 CFR) 101--11A4

BE RETAINED BY ADDRESSEE

Subject:

L

SDATE OF heWssArGE 

DATE OF PLY 

INSTRUCTIONS 
Use routing symbols whenever pos
sible.  
SENMDER 

Forward original and one copy.  
Conserve space.  

RECEIVER: 
Reply below the message, keep 
OLle copy, return one copy.

)4-•7V •'' •

/



-tTDSTATES GO1*WAENT 

2..W/ar memo_ 
_ _ _ _ 

Subject: 
r A 

DATE OF REA.Y 

INSTRUCTIONS 

Use routing symbols whenever pos
sible.  

'I SENDER: 
Forward original and one copy.  
Conserve space.  TO: RECEIVER: 
Reply below the message, keep 

L" 0] 

one copy, return one copy.  

USE BRIEF, INRAI. LANIJAGE 

US........  

1A0A) 

From 

OPTIONAL FORM 27 
OCTOBER 1962 

GSA FPMR (41 CFR) 101 - 11.6 
5027- 102 -1. TO0 BE RETAINED BY ADDRESSEE
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G• C.• WRGRAOCE&CO., ., 
CHARLES & BALTIMORE STREETS, BALTIMORE, MD. 21203 M 301: 727-3900 

September 16, 1974 

Mr. Bernard Singer, Chief 
Materials Licensing 
United States Atomic Energy Commission 
"Washington, D. C. 20545 

Ref. License STA-422 

Dear Mr. Singer: 

On July 26, 1974, I sent you what turned out to be a "Draft" 
report from Applied Health Physics, Inc., on the decontamination 
work done at our Pompton Plains (Wayne Township), New Jersey, 
facilities. Today I received a final report from them and am for
warding it to you.  

Mr. Epstein, of the Compliance Section at King of Prussia, 
inspected the premises on August 1-2 and found several small areas 
that needed further cleaning. These were corrected, and he is 
scheduled to return for another inspection on September 20.  

As in my letter of July 26, we are requesting release of 
these facilities for unrestricted use and termination of our 
storage license.  

I would again like to ask you to give priority to the release 
if possible. Our prospective buyer is anxious to move in. Thank 
you.  

Very truly yours, 

B. L. Mobley 
Supervisor 
Environmental Control 

BLM:nbs 

Attachment: AHP R6port



DATE SIM t. 191 I-,2 

DOCKET NO. 40-A 

AEC PUBLIC DOCUMENT ROOM AND OTHERS 

We will furnish the following document(s) when additional copies 

are made available: 

Health PkYsICA Report for W.I. Grace & Cow
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HEALTH PHYSICS REPORT 

for 

W. R. GRACE COMPANY 
Wayne, New Jersey

Radiological Survey Following 
Decontamination of Facilities

June 18, 1974

Prepared by 

MaHyanne McClosky 
Health Physicist

-AL 

!A
ITEM #

H- E.zXLTH PTH-7fSICS -,'

,/ )

ij,



PART I 

INTRODUCTION 

W. R. Grace Company engaged Applied Health Physics, Inc. of Bethel Park, 

Pennsylvania to carry out decontamination of their Davison Chemical Division 

facilities located at Pompton Plains, New Jersey. An earlier survey conduct

ed by Applied Health Physics, Inc. personnel revealed contamination of build

ings and the property by various thorium - containing materials. See Part II.  

Decontamination at the site began on March 11, 1974 and continued through 

July 18, 1974.  

The goal of the decontamination work was to attain certain limits and conditions 

prior to the release of these premises for unrestricted use. Appendix A presents

these guidelines for unrestricted use.  

A qualified consultant, Mr. Paul B. Klevin, was engaged by W. R. Grace Company 

to provide an expert's opinion on the progress and course of the decontamination, 

as well as to assure compliance with the state of New Jersey and United States 

Atomic Energy Commission regulations.  

The overall ground area of the W. R. Grace Plant at Wayne, New Jersey is 6.4 

acres. The frontage is on Black Oak Ridge Road with chain link fence bound

aries north and south, as shown on Figure 1. A small brook runs east and north 

of the area, providing the eastern property line.
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HEALTH PHYSICS REPORT 

for 

W. R. GRACE COMPANY 
Wayne, New Jersey

RESULTS of RADIOLOGICAL EVALUATION 

of 

THORIUM ORE WASTE DISPOSAL PROBLEM

Prepared by 

Maryanne McClosky 
Health Physicist

)



PART II 

(Survey prior to Decontamination) 

RESULTS OF RADIOLOGICAL EVALUATION 
of 

THORIUM ORE WASTE DISPOSAL PROBLEM 

INTRODUCTION 

W. R. Grace Company has operated a plant in Wayne, New Jersey for a number of 

years. The plant is located on Black Oak Ridge Road and has been non-operative 

for the past few years. Currently, the plant lies empty, except for a few pieces 

of equipment and materials left onsite. Optical polishing compounds were manu

factured at this plant. Some of this raw material contained natural thorium and 

various rare earths, especially cerium. Possession and use of these naturally 

occurring radioactive materials (egg., natural thorium) necessitated that 

W. R. Grace obtain a source material license from the U. S. Atomic Energy Com

mission and comply with US-AEC regulations.  

This survey was conducted as a prelude to decontamination, which must be car

ried out since W. R. Grace Company plans to sell this property. Federal and 

state regulations specify the conditions and limits which must be achieved prior 

to release of facilities and equipment for unrestricted use by non-licensed par

ties. See Appendix A. W. R. Grace has engaged the services of a qualified con

sultant, Mr. Paul B. Klevin, to advise them as to the procedures they must fol

low in order to assure compliance with the applicable regulations and safety 

standards.  

RADIATION SURVEY 

On December 11, 1973, Applied Health Physics, Inc. was informed by Mr. Klevin 

and Mr. B. L. Mobley of W. R. Grace Company that the plant contained thorium 

at various locations within the buildings and had been buried on the site.
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Applied Health Physics was requested to survey the buildings and grounds, and 

to report their findings.  

The radiation monitoring started December 12, 1973, with the preliminary sur

vey for alpha and gamma radiation. Instrumentation used by our health physics 

personnel consisted of a calibrated gas proportional alpha survey meter (Eber

line Model PAC-3G) and a portable gamma sdintillation spectrometer (Eberline 

Model PRM 5-3).  

The contamination consisted primarily of fine dusts scattered through the 

buildings, and various isolated pockets of activity; e.g., as in trenches. On

site burial accounted for outdoor activity in varying degrees. A complete out

door survey could not be accomplished due to inclement weather.  

Besides using the forementioned radiation survey meters, our surveys also in

cluded the collection of smears to evaluate removable contamination; liquid 

and sludge samples of various materials were collected for estimates of re

movable and fixed activities. Maps and drawings made at the time of the samp

ling indicate precisely where various measurements and samplings of materials 

were obtained. Results of alpha-gamma radiation survey are summarized for cer

tain locations on Table 1.  

Gamma and alpha measurements were taken at surface level. These data are pre

sented in Figures 6 and 7. As indicated in Table 1, surface alpha measurements 

range from 0 to 88,000 disintegrations per minute. The area of the alpha sur

vey meter probe is 68 cm2 . This data can only estimate the "fixed" activity, 

since alpha radiation cannot penetrate even a thin covering of dust or other 

non-radioactive materials. The actual amount of radionuclides in terms of dpm 

per gram of contaminated surface may be significantly greater than that measured 

and reported. Figures 1-5 show conditions at the time of our initial survey, 

December 12, 1973. Additional photographs were taken January 21, 1974, during 

the course of our site survey. These photos will be retained on file.
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Results of the alpha content of sample are listed in Tables 2 and 3. The 

highest reading for removable contamination was found to be 1,948 d/m/100 cm2 

while other values averaged 500 d/m/100 cm2 . The liquid and sludge samples 

gave estimates of concentrations of contamination ranging from 2,000 to 10,000 

d/m/gram of material. The isotopic content of these samples was determined 

and found primarily to be natural thorium with traces of radium (0.6 * 1 nano

Ci per gram). This was done by gamma spectroscopy; the thorium content of 

settled dusts inside the plant is 20.0 ± 1.0 mg Th/g sample.  

On January 21, 1974, an employee was seen vacuuming these dust laden areas 

without respiratory protection and using a bag-type industrial vacuum cleaner 

which created significant airborne dusts. Mr. Klevin requested the termin

ation of this operation, and the results are shown on Figure 7.  

CONCLUSIONS 

Waste slags and ores containing thorium are buried at various areas of the 

plant site. See Figure 6. These locations could not be determined precise

ly due to lack of sufficient information concerning burial. Furthermore, dur

ing January, 1974, earth moving equipment was used to level certain portions 

of the plant property where source material had been buried. These areas 

were surveyed January 21 and 22, 1974, and the results are shown in Figure 7.  

Certain deposits were found to be only partially buried. These locations 

were detected by gamma scintillation and a few samples were collected.  

The results of the various radiological surveys are the basis for the fol

lowing conclusions: 

1. The maximum amount of removable alpha radioactivity exceeds within 

certain portions of the plant as well as on the plant property the 

2 
recommended limit of 1,000 dpm per 100 cm . Radioactive source 

materials should be removed, so that acceptable limits are met at 

these locations. Appendix A contains radioactivity limits for un-
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restricted release of facilities and equipment.  

2. Clothing, equipment, and fixtures are now in place which harbors 

radioactive contamination. For example; fans, coveralls, benches 

etc. which no longer serve a useful purpose should b~e disposed of 

in a manner that results in minimal contamination to clean areas 

and complies with applicable regulations.  

3. The ground floor of the main building, as well as the floors of 

smaller places have buildup of thorium concentration due to seep

age and deposition over the years. These surfaces should be thor

oughly cleansed, or removed, depending on the economics of decon

tamination, versus feasibility of disposal. The floor conditions 

in certain areas are so bad as to necessitate disposal.  

4. Drain lines and trenches were found to have high (104dpm/gram) 

concentrations of licensed material. These and other water routes 

are to be areas of attention when clean-up takes place.  

5. All removal, repackaging or transfer of licensed radioactive mate

rials must be done under the direct supervision of health physics 

personnel who are experienced in this type of decontamination and 

waste disposal work.

a



TABLE 1 

RESULTS OF ALPHA-GAMMA RADIATION SURVEYS

Location 

Storage area - 2nd. Level 

Press room wall - 2nd Level 

7-K Blending & Storage 
2nd Level 

Drying Room - 2nd Level 

Sulfonation, l&2 Tank Rooms 

Open Storage area, wall 

Storage area, drain 

Waste Treatment Room 

Background (outdoors)

Alpha 2 
DPM/100 cm 

660 

2.64 x 104

1.93 x 

3.08 x 

1.76 x 

8.80 x 

2.20 x 

1.93 x 

None

Gamma 
DPM/100 cm 

1.55 x 106 

5.18 x 106

3.11 

2.07 

5.18 

1.04 

6.21 

1.04 

6.21

x 106 

x 106 

x 106 

x 107 

x 106 

x 106 

x 105

5

mr/hr 

0.15 

0.6 

0.3 

0.2 

0.6 

1.1 

0.8 

0.15 

e0.1



TABLE 2 

RESULTS OF ALPHA RADIATION ANALYSES 
OF THORIUM BOTTLE SAMPLES 

Sample Weight Total Alpha Activity 
Number Area* (gram) (d/m/gram) 

529 1-0-1 0.3843 1.2x104 

514 1-J 0.4626 7.0xl03 

522 1-M-1 0.2938 l.6xl04 

504 1-F 0.3304 1.22xi04 

502 1-B 1.0586 280 
512 1-J 0.4935 3.66xi03 

505 1-F 0.0877 8.22x103 

511 1-J 0.3001 6.50103 
513 1-J 0.4882 1.43x10 3 

527 1-0-1 0.7708 7.36x103 

528 1-0-1 0.0638 2.23x104 

532 1-Q-1 0.1215 3.47x103 

526 1-0-1 0.0262 1.04x104 

506 1-F 0.0224 5.14x103 

531 I-Q-1 0.0679 8.20x10 3 

521 1-M-I 0.0916 2.42xi03 

523 1-M-I 0.1792 1.95x103 

501 1-B 0.0771 6.38x103 

510 1-G 0.1095 l.105x10 4 

503 1-B 0.0078 7.24xi03 

530 I-Q-1 0.0538 2.19xi03 

525 1-0-1 0.4199 119 
508 1-G 0.1856 4.69x103 

507 1-G 0.0942 5.43xi03 

509 1-G 0.1995 1.05x104 

524 1-M-I 0.8390 i.18xlO3 
537 2-E 1.3249 348 
520 2-B 0.0846 7.44x104 

546 2-F 0.0423 1.81x104 

539 2-E 0.0925 1.15x104 
547 2-H 0.0596 1.48x103 

515 2-C 0.1076 1.89x103 
545 2-F 0.0670 2.76x103 

541 2-E 1.1860 84 
543 2-F 0.0929 1.15x103 

549 2-I 0.0380 3.75x10 4 

518 2-C 0.0306 2.83xi03 

548 2-I 0.0581 2.13x,03 

533 2-D 0.1035 610 
536 2-E 1.1921 519 
544 2-F 0.1916 30.5 
535 2-D 0.0276 2.44x,0 3 

516 2-C 0.0352 i.14xi03 

542 2-F 2.0742 463
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TABLE 2, Continued

Weight 
(gram) 

0.0145 
0.8977 
0.0465 
0.2396 
0.0127 
0.0711 
0.1337 
1.3668 
1.3013 
0.5752

Total Alpha Activity 
(d/m//gram)

4.85x10 3 

5.05x103 

1.35xi03 

198 
1.80xl03 
1.03x10 5 

0 
115 
2.14x10 3 

925

NOTES: 1) The areas can be found on the individual drawings.  

2) The standard deviations of the activities are 
within 2 sigma.

7

Sample 
Number Area*

534 
538 
462 
554 
552 
551 
461 
519 
517 
555

-2-D 
2-E 
SOIL-2K 
SOIL-2K 
SOIL-2K 
SOIL-2K 
SOIL-2K 
2-C 
2-C 
SOIL-2K



TABLE, 3 

RESULTS OF ALPHA RADIATION ANALYSES 
OF THORIUM SMEAR SAMPLES*

Sample Number

285 
287 
289 
291 
292 
293 
295 
297 
299 
301 
303 
305 
307 
309 
311 
313 
315 
317 
319 
321 
323 
325 
326 
327 
328 
329 
330 
331 
332 
334 
336 
338 
340 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
359 
360

Area* 

BLANK 
1-A 
1-A 
1-B 
1-B 
1-B 
1-B 
I-B 
I-B 
1-B 
1-B 
1-B 
1-B 
1-C 
1-C 
1-D 
1-D 
1-D 
1-F 
1-F 
1-F 
1-G 
1-G 
1-G 
1-G 
1-G 
1-G 
1-G 
1-H 
I-H 
1-H 
1-I 
1-I 
1-3 
1-3 
1-J 
1-J 
*1-J 
1-J 
1-3 
1-J 
1-J 
1-3 
1-3 
l-3 
1-K 
1-K

Total Alpha Activity (d/m/100cm2 )

1.9 
17.1 

3.8 
0 

22.8 
22.8 
11.4 
15.2 
26.5 

9.5 
13.3 
17.1 
22.8 
19.0 
17.1 

9.5 
9.5 

24.7 
9.5 
9.5 
9.5 

81.5 
157 
165 
150 

74 

302 
32.4 
24.7 
28.5 
17.1 

9.5 
74 

17.1 
74 

28.5 
26.5 

74 
26.5 
30.5 
20.9 

19 
30.5 
28.5 
64.7 

60.8

) 8



TABLE 3, Continued

Sample Number 

361 
362 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
388 
389 
391 
394 
395 
396 
397 
398 
399 
400 
402 
403 
404 
405 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419

Area* 

1-K 
1-K 
1-L 
1-L 
1-L 
1-L 
1-L 
1-L 
1-1 
i-M-1 
1-M-1 
1-M-i 
1-M-1 
1-M-1 
1-M-i 
1-M-1 
1-M-i 
1-M-i 
1-M-i 
1-M-i 
1-M-1 
1-M-i 
1-N-i 
1-N-i 
1-N-1 
1-N-i 
1-N-1 
1-0-1 
1-0-1 
1-0-i 
1-0-i 
1-0-1 
1-0-i 
1-0-1 
1-0-1 
1-0-1 
1-P-i 
1-P-i 
i-P-i 
I-Q-1 
1-Q-1 
1-Q-1 
1-Q-1 
1-Q-1 
1-Q-1 

1-R-1 
I-R-1 I-R-I

To'tal Alpha Activity (d/m/100cm2 )

53.2 
49.5 
156 
160 
47.5 
13.3 

9.5 
11.4 
62.7 
57.2 
57.2 
57.2 
38.0 
34.2 
36.1 
49.5 
45.5 
45.5 
45.5 
37.6 
30.5 
38.0 
24.7 
15.2 

3.8 
11.4 
15.2 
30.5 
28.5 
30.5 
30.5 
34.2 
15.2 
11.4 
15.2 
30.5 
20.9 
26.5 
47.5 
77.9 
34.2 
41.8 
34.2 
224 
116 
169 
98.6 
24.7 

9.5 
15.2

4- ) 9
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TABLE 3, Continued 

Sample Number Area* Total Alpha Activity (d/m/100cm2 

420 1-R-1 24.7 
421 1-R-1 30.5 
422 l-R-l 93 
423 1-R-1 176 
424 1-R-1 76 
425 1-R-1 123.5 
426 1-R-1 43.8 
427 1-R-1 39.9 
428 1-R-1 15.2 
429 1-R-1 24.7 
430 1-R-1 13.3 
431 1-R-1 17.1 
432 1-R-1 17.1 
439 2-A 358 
440 2-A 103 
441 2-A 224 
449 2-B '795 
450 2-B 1,948 
451 2-B 402 
452 2-B 64.7 
445 2-C 65.7 
446 2-C 74 
447 2-C 38 
448 2-C 19 
454 2-D 30.5 
456 2-J 3.8 
459 2-J 3.8 
460 2-J 9.5 
463 2-K 13.3 
464 2-K 15.2 
465 2-K 11.4 
466 2-K 13.3
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TABLE 4 

ANALYSIS OF SAMPLES TAKEN FROM W. R.. GRACE COMPANY 
(The collection points are noted on Figure 6)

Sample 

#1 Dump Sump 

#2 Ball Mill Sump 

#3 Driveway Sump 

#4 Well Sump

Dry Weight(grams) 

2.3243 

3.2258 

1.4697 

1.1283

Net CPM 

1,851.1 

1,609.6 

1,479.6 

658.1

DPM/GRAM 

1.50x10
3 

949 

1.89x103 

1.14x103

uCuries/GRAM 

6.8x10-4 

4.2xi0-4 

•9.3x10-4 

5.2xlO-4

11
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APPENDIX A 

RADIOACTIVITY LIMITS FOR UNRESTRICTED RELEASE 

of 

FACILITIES and EQUIPMENT 

1. The maximum amount of fixed alpha radioactivity in disintegrations per 
minute per 100 square centimeters on buildings or equipment should not 
exceed 25,000 dpm.  

2. The average amount of fixed alpha radioactivity in disintegrations per 
minute per 100 square centimeters on buildings or equipment should not 
exceed 5,000 dpm.  

3. The maximum amount of removable (capable of being removed by wiping the 
surface with a filter paper or soft absorbent paper) alpha radioactivity 
in disintegrations per minute per 100 square centimeters on buildings or 
equipment should not exceed 1,000 dpm.  

4. (a) The maximum level at one centimeter from the most highly contamin
ated surface of a building or piece of equipment measured with an 
open-window beta-gamma survey meter through a tissue equivalent 
absorber of not more than seven milligrams per square centimeter 
should not exceed 1.0 millirad per hour.  

(b) The average radiation level at one centimeter from the contamin
ated surface of the building or equipment measured in the same 
manner should not exceed 0.2 millirad per hour.  

5. The contamination limits for abandonment of facilities involving U-233 
or plutonium should not exceed 1/10 of the limits in items 1,2 and 3 above.  

NOTES: A. A reasonable effort should be made to minimize the contamination 
present.  

B. Surfaces of premises, equipment or scrap likely to be contamin
ated, and of such size, construction, or location as to make 
the surface inaccessible for purposes of measurement, shall be 
presumed to be contaminated in excess of the levels specified 
above.  

C. Premises, equipment or scrap having contaminated surfaces which 
have been covered by painting, metal plating or other covering 
material should be presumed to be contaminated in excess of the 

levels specified above, unless it can be established that the 

contamination was below the above levels prior to applying the 

covering.
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APPENDIX B 

Locations of Various 
Samples taken at 

W. R. Grace Company

NOTE: These locations can be found on Figure 7

I)
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PART III 

DECONTAMINATION 

The various areas at the W. R. Grace Plant are described below in relation 

to what type of decontamination work was performed on them. The reference 

to the area, such as 1-A, is in keeping with the nomenclature found later 

in Part IV of this report. Mr. Stephen M. Sorensen of Applied Health Physics, 

Inc., supervised work at the site. Respiratory equipment was worn where neces

sary to insure proper health and safety protection of personnel. Air samples 

were periodically taken to determine air concentrations of natural thorium.  

W. R. Grace's Offices (1-A) - These rooms were vacuumed cleaned of natural 

thorium with an X-100 absolute filter.  

Lab #1 (1-B) - The following were removed from this room: muffle furnace, 

centrifuge, UF6 cylinder and a stone. The lab was vacuumed, damp wiped with 

water, spray detergent and paper towels. The floor was damp mopped with de

tergent and water.  

Sample Preparation Room (1-C) - This room was vacuumed, damp wiped and damp 

mopped.  

Hallway, Restrooms and Office (1-D) - The water cooler in the hallway was 

removed. The area was then vacuumed, damp wiped and mopped.  

Grinding and Polishing Test Lab (1-E) - This lab is still in use and was 

only vacuumed cleaned.  

Storage Level (1-F) - Equipment was removed as part of the decontamination.  

The first layer of fiberboard flooring on the left side catwalk was removed.  

The walls, ceiling, and remaining floor were cleaned with a high pressure 

steam cleaner and detergent.
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Press and Sulfonation Rooms (1-G) - The left front floor was removed as 

indicated on the diagram. Brickwork under the windows was removed. The 

area was completely steam cleaned and finished with a final high pressure 

washing.  

Test Lab #2 (1-H) - A sink was removed after attempts to clean it failed.  

The room was damp washed,-vacuumed, and wiped.  

Conference Room #1 (1-1) - This room was vacuumed, damp wiped and mopped.  

7-K Blending and Storage (l-J) - All equipment and furniture were removed 

from rooms on the right front s-de. Barrels and equipment were removed 

from the rest of the area. This area was cleaned with steam and high 

pressure water before a final wipedown.  

Conference Room #2 (I-K) - This room was vacuumed, damp wiped and mopped.  

Hallway (1-L) - This area was vacuumed and damp mopped. The stairs to 

the first level were steam cleaned.  

Shipping, Pulverizing, Cerium Oxide Storage (l-M) - These rooms were vacuumed 

and the shipping room is still in use.  

Drying Rooms (1-N) - A catch box from the upstairs labs was removed and 

buried, along with another box. These rooms were vacuumed cleaned and the 

hallway was washed.  

Furnace and Press Room (1-0) - This room now contains electronucleonics 

equipment. Other equipment was removed as part of the decontamination. The 

drain trenches were dug out by hand and flushed with water. A fan blower and 

piping were removed and sent to South Pittsburg, Tennessee ( a W. R. Grace 

facility). The shaded area on the diagram in Part IV shows where approximate

ly 1/8 to 1/4 inch of concrete was removed with electric chisels. The walls 

and ceiling were steam cleaned. The floors were cleaned with high pressure 

water.
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Sharples Collection Room (l-P) - Equipment was removed for cleaning, then 

replaced. The walls and floors were washed with high pressure water.  

l&2 Sulfonation Tank Rooms (1-Q) - All equipment, the stairs, and two 

steel beam crosspieces were removed and buried. Concrete flooring in 

7/68 of this area was removed to a level of 34 inches below the building 

footer. All drains going to the left outside of the area were enlarged 

with electric chisels. Brickwork on the left wall was removed to a 

height of 5.5 feet. Brickwork on the backwall was removed to a height 

of 10 feet. Brickwork on the chimney and backwall was removed up to the 

second level of the building. The front wall remains intact. The com

plete area was hydroblitzed after removal of debris. The floor was back

filled with clean soil for safety purposes. Demolition and cleaning in 

this room lasted approximately 3 weeks due to mashing of the sources of 

radioactivity.  

7-K Bastacite Room (1-R) - All equipment was removed with the exception 

of the scale and screw feeds. Brickwork on the forward right wall was 

removed to a height of 3 feet with an electric chisel. Brickwork on the 

back left wall between the doors was removed to a height of 6 feet. The 

shaded areas on the diagram in Part IV show where 1/8 inch of concrete was 

removed with an electric chisel. The screw feed was completely dug out and 

hydroblitzed.  

Locker and Boiler Rooms (1-S) - These rooms were washed with a hydroblitz 

and the boiler room was vacuum cleained.  

Workshop Building (2-A) - Shelves, a towel rack and cabinet were removed.  

This building was washed with a hydroblitz. Approximately 1/8 inch of con

crete was removed as indicated in Part IV.  

Ball-Mill (2-B) - All equipment was removed and anything was buried that 

was to be discarded by W. R. Grace. The drain trenches were dug and jack-
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hammered to a depth of 2 feet. Shaded areas on the figure in Part IV 

indicate where concrete was chipped. The whole area was vacuumed and 

washed. Concrete on the wall below the rollup.door on the front portion 

was removed with electric chisels.  

Ball Mill (2-C) - All equipment and boxes were removed. The second level 

was completely taken out. Drain trenches were jackhammered to a depth of 

2 feet and widened. All debris in this building was removed. The complete 

area was hydroblitzed.  

Compressor Building (2-D) - Lockers, barrels, boxes, and equipment found 

in this area were removed. As indicated in Part IV, concrete in the 

shaded areas was removed a depth of 1/8 to 1/4 inch with electric chisels.  

The complete area was hydroblitzed.  

Attic, Third level of Main Building - All debris, equipment, boxes, bar

rels, with the exception of metal shelving were removed. All areas were 

vacuumed clean and damp mopped.  

Electronucleonic Storage - This area was jackhammered and hydroblitzed.  

Material found below the concrete floor was removed.  

On-site Waste Disposal 

W. R. Grace Company received permission to bury material disposed of in 

the decontamination onsite. The clearance granted by the State of New Jersey 

was for the burial to be in eight holes, each containing a maximum of no 

more than 997 pounds per hole. Figure I of Part III shows where the burial 

sites are located on the premises Qf W. R. Grace. All holes are 10 feet in 

diameter, 20 feet deep and spaced 6 feet apart. As part of burial, the 

holes are to be covered with 4 feet of topsoil. The tanks and waste treat

ment building on site were demolished and buried along with all debris and 

sludge resulting from the decontamination work.



5.  

Digging and filling of each hole proceeded as follows: 

Hole #1 - dug and filled between April 22-26, 1974 by J. Baum, Inc.  

with 100 pounds of material.  

Hole #2 - dug and filled between April 22-26, 1974 by V. Ottilio 

& Sons, Inc. with 75 pounds of material.  

Hole #3 - dug and filled by V. Ottilio & Sons, Inc. between April 

22-26, 1974 with 75 pounds of material.  

Hole #4 - dug and filled on May 1, 1974 with 50 pounds of material 

by J. Baum, Inc.  

Hole #5 - dug and filled by J. Baum, Inc. on May 21, 1974 with 500 

pounds of material.  

Hole #6 - dug and filled with 700 pounds of disposal material 

on May 22, 1974, by J. Baum, Inc.  

Hole #7 - dug and filled June 1 through 10, 1974 by J. Baum, Inc. with 

100 pounds of material.  

Hole #8 - dug and filled June 10 through 28, 1974 by J. Baum, Inc. with 

100 pounds of material.
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PART IV 

Radiation Survey after Decontamination 

On June 3 through 5 and on June 27, 1974 a final radiation survey was per

formed following decontamination of the W. R. Grace Company plant site at 

Wayne, New Jersey. The main building, three of the smaller areas, and part 

of the grounds were ready for inspection by Applied Health Physics, Inc.  

personnel. Decontamination was still in progress, due to unforeseen de

velopments. This survey was completed on June 27, 1974 when all work was 

finished. Certain areas found to contain radioactive materials were re

surveyed after further cleaning. These "hot" areas, noted both on Table 1 

and certain parts of Figure 1 were cleaned and are now found to be within 

acceptable limits.  

Some of the buildings surveyed prior to decontamination were torn down en

tirely; this is the result of heavy non-removable thorium-bearing material 

depositions and ground depositions. The demolished structures are: blending 

and superfast furnace, open storage, storage off blending area, waste treat

ment plant, and ball-mill 2nd floor operation. In addition, holding tanks 

and a trailer were removed. One area which could not be surveyed was the 

third level of the main building. Part of the stairs and landing were re

moved-which posed a safe access problem. A survey in this area was not 

critical since the survey prior to decontamination (Part II of this report) 

showed that radiation and contamination levels were within acceptable limits.  

The buildings and grounds were monitored with a beta-gamma GM survey meter 

(Victoreen Model 491; Probe Model 491). All readings were taken at a dis

tance of 1 centimeter from the cleansed surfaces. Background levels were 

in the range of 0.05 to 0.1 mr/hr inside the buildings and 0.1 to 0.4 mr/hr



N-

2 

outdoors on site.  

Smear samples were taken to evaluate removable al.pha contamination. These 

were counted on-site and at the office of Applied Health Physics, Inc., Bethel 

Park, Pa. with a windowless gas-flow proportional counter (NMC, Model PC-3A).  

Analysis of these smears appears in Appendix B of Part IV.  

The location of the smears and meter readings are located on each individual 

room diagram, which are collectively known as Figure 1. These results are then 

summarized in Table I.  

Survey Results 

On. June 3-5, 1974, the beta-gamma radiation levels of the decontaminated surfaces 

were around the average level of 0.2 mr/hr set for building surfaces and equip

ment. The places reading 0.8 mr/hr or greater were noted in this report, and 

the information was relayed to the field supervisor for further decontamination 

work. The survey conducted on June 27, 1974 showed that the radiation levels 

in these areas, after cleaning, gave readings of 0.2 mr/hr or less. These 

corrected readings are in parentheses in Figure 1.  

Of the smear samples, the highest found was 107 * 7.4 dpm/100 cm2 in the work

shop area. This June 4, 1974 result is approximately a factor of ten below 

the accepted limits for removable alpha radioactivity as found in Appendix A.  

All of the smears are far below this limit of 1,000 dpm/lO0 cm2 set for remov

able alpha activity.  

The results of the property survey taken on June 24, 1974 are contained in 

Figure II. It should be realized that a covering of soil is still needed on 

some parts of the site in order for this work to be considered finished. A 

survey is therefore needed when this work is done.



3.  

Conclusion 

From the results of the decontamination survey, the property is ready for 

unlimited occupancy, with the exception of some work that is incomplete outdoors.  

After this work is done, a survey undertaken by Applied Health Physics, Inc., 

personnel should verify that this property meets all the requirements set forth 

by the State of New Jersey and the United States Atomic Energy Commission 

for release of decontaminated facilities.
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ADDENDUM 

On July 18, 1974, the grounds were surveyed after all soil was put in place 

over the burial sites and smoothed. Figure III shows the results of this 

survey. The W. R. Grace Co. property now is within the radioactivity contam

ination limits set forth by the United States Atomic Energy Commission and 

the State of New Jersey.

Z



FIGURE 1 

Key to Following Diagrams: 

� ocation of smear sample e.g.;.  
B-78 is the sample number 
17 DPM is the removable alpha 
DPM/100 CM2 .  

Meter reading of the room is in the 
upper right corner, except for "hot" 
spots as indicated.
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RADIOACTIVITY LIMITS FOR UNRESTRICTED RELEASE

of 

FACILITIES and EQUIPMENT 

1. The maximum amount of fixed alpha radioactivity in disintegrations per minute per 

100 square centimeters on buildings or equipment should not exceed 25.000 dpm.  

2. The average amount of fixed alpha radioactivity in disintegrations per minute per 

100 square centimeters on buildings or equipment should not exceed 5,000 dpm.  

3. The maximum amount of removable (capable of being removed by wiping the surface 

with a filter paper or soft absorbent paper) alpha radioactivity in disintegra

tions per minute per 100 square centimeters on buildings or equipment should not 

exceed 1.000 dpm.  

4. (a) The maximum level at one centimeter from the most highly contaminated surface 

of a building or piece of equipment measured with an open-window beta-gamma 
survey meter through a tissue equivalent absorber of not more than seven mil

ligrams per square centimeter should not exceed 1.0 millirad per hour.  

(b) The average radiation level at one centimeter from the contaminated surface 

of the building or equipment measured in the same manner should not exceed 

0.2 millirad per hour.  

5. The contamination limits for abandormnent of facilities involving U-233 or pluto

nium should not exceed 1/10 of the limits in items 1, 2 and 3 above.  

NOTES: A. A reasonable effort should be made to minimize the contamination 
present.  

B. Surfaces of premises, equipment or scrap likely to be contami
nated, and of such size, construction, or location as to make 
the surface inaccessible for purposes of measurement, shall be 
presumed to be contaminated in excess of the levels specified 
above.  

C. Premises, equipment or scrap having contaminated surfaces which 
have been covered by painting, metal plating or other covering 
material should be presumed to be contaminated in excess of the 
levels specified above, unless it can be established that the 
contamination was below the above levels prior to applying the 
covering.
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APPLIED HEALTH PHYSICS, inc.  

Health Physics Laboratory Report: Analyses of Removable Contamination

Client: W. R. GRACE COMPANY W.O0 # Date: Page # 1 of

Description of survey:______ __ Natural 

Surveyed by: M.McClosky/R. Slayton Date: 6/3/74 Suspected Activity: Thorium 

Counted with: OGM detector 0 Scintillation detector r]Gas Proportional detector 

Counter Mfg: NM_ Model PC-3A s/n 620(W.R. Grace) 

Background of detector before counting: a 8 . 8 cPm 

Background of detector after counting: a 7.4 

Efficiency of detector: a 42% _ _ _ Counted by: RJS 6/4/74 

Al ha - -
ta-Gamrnra 

3ER. SAMPLE IDENTIFICATION Ctg. Icn c/rn d/m/_Ctg° c/rn c/rn d/q, 
NO. Tim Location 'Time Ci N . r Tie - ross Net d m cm 

W.R.Grace - main Office 
-7a Book case 2 Mi. - 18 1 2.4 4 1.6 

77 Floor L21 2 

78' 29 7 17 _ 

79_"_" 19 2 1.8 

Wall " 15 0 0.9 

- T erga Lab - Door " 40 12 69 _ 3.9 

82 " - Counter " 20 2 5 1.8 

83 - Test Hood " 48 16 38 +4.5 

84 - - #1 Sink " 23 3 7 2.1 

85 " Corner Counter " 24 4 9 +- 2.3 

86 Drain " 33 8 19 + 3.2 

87 " #2 Sink " 14 0 0 t 0.9 

88 " Counter " 33 8 19 ± 3.2 -

89 f " 36 10 124 ± 3.6 -

90' Cabinet "11 1 3 + 1.-5 

91 " Ledge " 43 14 133 -4.2 

Floor " 23 3 7 -± 2.1 

Sample Preparation Room 

"Counter 32 8 119 + 3.2 -

Sample Preparation Room 
94 Window - Plastic covered " 27 6 14 t 2.8 -

Sample Preparation Room - " 21 2 5 +_ 

AHP: HP102



-APPLIED HEALTH PHYSICS, Jic.  

Health Physics Laboratory Report. Analyses of Removable Contamination

Client: W.R. GRACE COIMPANY W.O. # Date- Page # 2 of

Description of survey: 

Surveyed by: M.McClosky/R. Slayton Date: 6/3/74
Natural 

Suspected Activity: Thorium

Counted with: OGM detector []Scintillation detector flGas Proportional detector 

Counter Mfg: ___ Model PC-3A s/n 620(W.R. Grace)

Background of detector 
Background of detector 

Efficiency of detector:

before counting: a 8 .8cPm 
after counting: a 7.4 

a- 42% -P Counted by: U JS 6-4-74

Al] ha - € a- m n a 

SER. SAMPLE IDENTIFICATION Ctg. c/2m c/rn d/m1 Ctg. Cc/In c/m d/rx 

NOTi Location Time ross Net d/m Time ross cm 
Sanple Preparaiion Room 

96 Concrete S.ag 2 Min, 30 7 17 - 3 
Sample Preparation Room 1 

97 Ceiling 1_0 0 0 _ -0.9 

98 Small Hallway - Floor * 20 2 5 tl.8 

99 Small Hallway - Floor " 29 7 17 t 3 

100 Empty Office - Shelf 24 4 9 t2.3 

- - Wall " 38 11 26 t3.7 

102 " - Window " 26 5 12 t2.6 

103 - Floor " 40 12 29 +93.9 

104 - Desk 28 6 14 t2.3 

105 Ladies' Room-Window Frame " 32 8 19 t3.2 

106 - Door " 39 12 29 t3.9 

107 Men's Room - Floor 20 2 5 t1.8 
Stoiage Area, 2nd Level 108 Floor " 40 12 29 __3.9 

109 Storage Area, 2nd Level - , 23 4 9 2.3 

110 Storage Area, 2nd Level - , 28 6 14 t2.3 
____ loor 

Storage Area, 2nd Level - 49 
ill Window 24 4 9 -2.3 

112 Grinding-Polishing Test " 21 3 7 t2.1 112 Lab - Shelf 

113 Grinding-Polishing Test 18 1 2 t1.3 
-13Lab - Sink __8_ - - --1.  

Grinding-Polishing Test 
114 Lab - Bench " 15 0 0 tO.9 

115 G rnig-Po.i hn etVat , 32 8 19 -3.2 

GrindingPolishing Test 
<_ Lab ý-Vth & 5th Vat " 2 13 7 4-7_ 1.  

117 Grinding-Polishing Test 
Lab - Floor . 29 U 7 17 +3 

Shipping, Pulverizing_ 27 6 14 -2.3 
118 Cerium Oxide Storage-Girde" 2 6 

AHP: HP1OZ

Sv _



APPLIED HEALTH PHYSICS, k.  

Health Physics Laboratory Report- Analyses of Removable Contamination 

Client: W.R. GRACE W.O. #_Date: Page # 3 qf 

Description of survey:_ _ _ ___ __ 

Surveyed by: M. McClosky/R. Slayton Date: 6-3-74 Suspected Activity: Thnratu 

Counted with: 0GM detector []Scintillation detector [:Gas Proportional detector 

Counter Mfg: N1C Model p-3A 0 (W s 

Background of detector before counting: .  

Background of detector after counting: a 7.4 

Efficiency of detector: a 42% . __Counted by: RJS 6-4-74 

C'T ' TFnr.NTIFICATION A. / , / /n A, c/m I c/ 1 .n

AHP: HP102



ýAPPLIED HEALTH PHYSICS, lz.  

Health Physics Laboratory Report: Analyses of Removable Contamination

,-. it 2 T) Rtet Page # & ,f
Client: W.R. GRACE w._U, _ .......  

Description of survey: 
Na__ral 

Surveyed by: M. McClosky/R. SlaytonDate: 6-3-74 Suspected Activity: Thorium 

Counted with: 0 GM detector 0 Scintillation detector [Gas. Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620 (W.R. Grace) 

Background of detector before counting: a. 10 P 

Background of detector after counting: a 9 

Efficiency of detector: a 42% _P Counted by:RqMM 6-5-74

3ER. SAMPLE IDENTIFICATION 

NO. Tm___saion 
Shipping Pulverizing 

B122 Cerium Oxide Stora e-Flooz 
Shi-ing Pulverizing 

B-123 Cerium xi de Storage-Wall 

124 S pin , Pulverizing 

Shipping Pulverizing 
125 Cerium 6xide Stora e-Beam 

Shipping, Pulverizing 
Cerium Oxide Storage-Scale 

Ship ing Pulverizing 
127 Cerum 6xide Storage-Floox 

Shipping, PýVerizlng 
128 Cerium Oxide Storage-Wall 

Shipping Pulverizzng 
129 Cerium Oxide Stora e-Lock 

- hi-" ping U verizing 

131 Ce•rum 6xi e Storage-Sill 
Shipping(, Pulverizing 

132 Cerium Oxide Storage-Beam 
Shipping Pulverizing 

133 Cerium Oxide Storage-Door 

134 Ce m~ieStrg-or First evel,- Bastasite 134 oom- a c o£ m KO 
-- zrst Level -7- astas Lte 

135 Room-Wall 
First Level 7-K Bastasite 

136 Room-Floor 
"First L -K Bastasite 

137 .al 
First y•l 7-K Bastasite 

13 Forom-Wa-, 

139 First Level 7-K Bastasite 
Room-Inside Louver_ _ 
First Level 7-K Bastasite 

140 oom-Fl- oo r 

First Level 7-K Bastasite 
ivri Room-Wall 

First Level 7-K Bastasite 
142 Room-Girder 

First Level 7-K Bastasite 
,143 Room-Floor 

AT4HP HPlOZ

C tg.  
T ime!

2 mii 

In 

'I 

'I 

II 

s 

lW,

c/2m /

28 

24 

39 

267 

23 

37 

22 

25 

30 

33 

44

5 

3_ 

11 

4 

3 

10 

2 

4 
6 

8 

13

fl 9 +2.3

'I 

II 

Ii 

'I 

II 

It 

I' 

'I 

I, 

I,

26 

24 

34 

f15 
24 

13 

19 

14

4 

3 

8 

0 

3 

0 
0 

4 

1 

0

din 

12 

7 

26 

9 

7 
24 

5 

9 

14 

19 

30

9 
7 

19 

0 

.7 

0 
0 

9 

2 

0

d/lnf 2 

±2.6 

+2.1 

±3.7 

±2.3 

±2.1 

±3.6 

±1.9 

±2.3 
±2.8 

±3.2 

+3.9

+2.3 
±2.1 

±3.2 

;±.9 

±2.1 

+0.97 

+0.9 

+2.3 

+1.4

20_1 I 21 4

Ctg. c/---nm Ic/m Time s Net
dim

cm__
II

It

nr"rna



APPLIED HEALTH PHYSICS, inc.  

Health Physics Laboratory Report: Analyses of Removable Contamination 

Client: W.R. GRACE "W.0.# Date- Page # 5 of E 

Description of survey: 
Natural 

Surveyed by:M. McClosky/R. Slayton Date: 6-3-74 Suspected Activity:__ 

Counted with: 03GM detector 0 Scintillation detector [MGas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620 (W.R. Grace) 

Background of detector before counting: a 10 

Background of detector after counting: a 9 

Efficiency of detector: a 42% - _P Counted by: gS. 6-5-74 

Al ha B eta-Gamrna 
;ER. SAMPLE IDENTIFICATION - c/2m c/r d/m/ tg° c/m c/m d-/ -

NO. Location Timeross Ne-t d/m1 Time Iross Net d/m crn

First Levnj 7-K Bastasite 2 m 18 0 0 J0.97 • 44 R09m-Wal2mnl8 0 0 09 

Zt 

AHP: HPIO2



APPLIED HEALTH PHIYSICS, Ir.  

Health Physics Laboratory Report: Analyses of Removable Contamination

Client: W.R. GRACE W.o. # Date, Page # 6 f _

Description of survey: 

Surveyed by: M.McClosky/R. Slayton Date: 6-3-74 Suspected Activity: Natural 
CionOrlud m 

Counted with: OIGM detector OScintillation detector K-]Ges Proportional detector

Counter Mfg: NMC Model PC-3A s/n 690 (CUR D rlrce)

Background of detector before counting: a 4.0 

Background of detector after counting: a. 1._ 

Efficiency of detector: a 42% P Counted by:

S- Alpha - 4eta-Gamma 
ER. SAMPLE IDENTIFICATION Ctg. c/2%m c/m d/m/ Ctg. c/m c/M d/rn 

"'40O. Timme argss Net rd/m100co2Time rss Net ld/rc 

14 0:00 First jeyll 7-K Bastasite -15Am v;oom- a- 2 min 17 2 5 +1-.8 

Locker & Boiler Room-
46 Radiator 55 21 46 +4.9 

Lrcker & Boiler Room- 37 12 29 +3.9 
47 Daorway - - - -- --Lackef #,Boiler Room
.48 MetaI loor 43 15 34 +_4.2 

-49 Lecr & Boiler Room- 46 16 35 +4.3 

4 L~cker & Boiler Room
oor 27 7 1-7 -+3.

- Locker & Boiler Room- 48 17 36 1*4.3 51 Wall -

Locker & Boiler Room
.52 Incinerator 29 8 19 -+3.2 

Locker & Boiler Room
.53 Floor 26 6 L. ±2. 

1 & 2 Sulfonation Tank 
.54 Room-Wall 25 6 14 ±2.8 

1 & 2 Sulfoonation Tank 
.55 Room-Wall 60 23 50 +5. 1 

.1 & 2 Sulfonation Tank 
.56 Room-Chimney 49 18 _39 +4.5 

1 & 2 Sulfonation Tank 
57 Room-Wall - 29 8 19 i +3.2 

2 Sulfonation Tank 
-58 Room-Door FrTm a 39 13 30 3-.-9 
-59 1R _ I onation Tank 3 11 +3.

.60 Furnace & Press Room- - - -

Wall 
1 

F.Vrnace & Press Room
.61 Doorway 7 0 0 -1-0.-8 

Furnace & Press Room
.62 Window Sill 13 0 0 +0.8 

.63 Furnace &Press Room- 13 0 0 +0.8 
Dra•n Grat in - - -

Furnace & Press Room- *19
""4loor - .. .

Furý-.fce & Press Room- 1n A 0 +0.8
____________I__ in 0 0--1~t~--tI1

F~r~ce & Press Room-

ýSharples Collector Room-

1,

15

0

1

0
0 +0

+0.8

AMP: HP102

I;"

L6 6

I f- '7Or~ _

K

Iff .• J- nu

2 +_1.3



APPLIED HEALTH PHYSICS, 1-, 

Health Physics Laboratory Report: Analyses of Removable Contamination

Client: W.R. GRACE W.OQ# Date, Page # 7 "f

Description of survey: 

Surveyed by: M.McClosky/R. SlaytonDate: 6-3-74 Suspected Activity: •-*¶1-! 

Thorium 
Counted with: 03GM detector [ Scintillation detector [2Gas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620 (W.R. Grace) 

Background of detector before counting: a 7.0 
Background of detector after counting: a 4.0 P 
Efficiency of detector: a 42% P Counted by: MM 6-5-74 

R.SAMPLE IDENTIFICATION Al ha Beta-Gammrna 
SSER. _LEIDENTIFICAT _ON Ctg. c/2 c/r 2 d/m/ Ctgo c/r c/ d/ 

NO. Time Location Time Gross Nt- d/r 10 0-m Time Gross Net d/c 9:oo sheafetCollector Room 
Tige 

)-168 A.M_ er 2 min 52 20 48 +4.9 

L69 S es ff{jector Room- 26 14 34 *4.2 -i 

.70 Sh�a�~SeCollector Room- 13 2 2 34 -+.2

.71 - Sh) olis Collector Room- u2 o o t0. 

-72 Shfgles Collector Room- 26 14 34 +4-2 
172 or12 n n -n

I Drying Rooms-Ledge 17 3 7 ±2.0 

174 " Floor 15 2 5 ±1.7 

175 R " Hole in wall 10 0 0 ±0.7 

176 " Wall 14 1 2 +1.2 

1.77 - " Floor 21 5 12 +2.6 

178 Test Lab #2 Floor 37 12 28 +3.8 

179 Storage Close 31 19 46 ±4.8 

180 " " " Floor 15 2 5 ±1.7 

181 " " " Lab Sink 14 1 2 ±1.2 

182 " " " Shelf 19 3 7 +2.0 

183 CoiferceRoom #1- 19z. .3 7 +2.0 

184 Conference Room #1
Top of A/C - 14 1 - 2 ±- -2 

185 Conference Room #1- 23 6 14 ±2.7 
Floor 

Conference Room #1
186 Floor 17 3 7 ±2.0 

187 Conference Room #2- 1 0 0 *0.7 ____ Window Sill - l 0_ -0-±-.7 

SConference Room #2
Phone 12 0 -0 ±0.7 

189 Co~f jence Room #2- 30 9 21 ±3.3 

Conferen4ce Room #2- 30 9 21 ±3.3 
190 Door Jamib 

AHP: HP1OZ



-PPLIED HEALTH PHYSICS 

Health Physics Laboratory Report: Analyses of Removable Contamination

Client: W.R. GRACE w.O. # Date- Page # 8 of

Description of survey: 

Surveyed by: M.McClosky/R. Slayton Date:
INarural.SaEural 

Suspected Activity: Thorium

Counted with: 03GM detector 0 Scintillation detector [Gas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620(W.R. Grace)

Background of detector before counting: a 8.8cpm 

Background of detector after counting: a 7.4cpm__ 

Efficiency of detector: a 42% P Counted by: RJS 6-4-74

-Alpha 
Beta-Gamma 

SER. SAMPLE IDENTIFICATION Ctg. c/2m Ic/m d/m/ Ctg. c/m c/m d/r 

NO. imd Location Tirn•nr Tss.Net d/m 100mcQ Time Gross Net d/ cm 
I_9 JJ ?d~ve KBlending & 2i 25 3 7 20 - - - -

B-191 P.M. torage- iloor 2 min 25 3 7 -2.0 

2nd Level 7-K Blending & 
192 Storage- Floor __ 28 5 112 +_i. 3 

2nd Level "-K Blending & 31 6 4 ±1.7 
193 storage- Floor 

194 2gd Level *-K Blending 22 3 7 +.19 1toae-loo r __2_3 _+2.1 

195 t ral 1 B*ending & 27 5 12 ±2.6 

2gd Level '-K Blending & 
torage- Door 16 0 0 _0._9 

Press &. Sulfonation Room
197 ontroller 55 14 134 ±4.2 

198 Press & Sulfonation Room•oor 21 2 5 ±_I.8 
Press & Sulfonation Room

199 Window Frame 60 21 51 +,5.1 
Main Bldg. Rear 2nd Floor 

200 allway- Wall 29 10 24 +-3.5 
201in 1•g. Rear 2nd Floor 

201 "ff1a Corner 35 9 22 ±3.4 

202 Kaiu.Bldg. Rear 2nd Floor 
-0-----a-- Corner 34 9 -22 +3.4 

AHP: HP102



APPLIED HEALTH PHYSICS, l1._.  

Health Physics Laboratory Report: Analyses of Removable Contamination

Client: W.R. GRACE W.O. # Date. 6-4-74 _ Page # 1 of 1

Description of survey: 

Surveyed by: M.Mc•losky/R. SlaytonDate: 6/3/74
Natural 

Suspected Activity: Thorium

Counted with: 0IGM detector 0 Scintillation detector [AGas Proportional detector 

Counter Mfg: NMC Model PC-3A s/n 620 (W.R. Grace)

Background of detector before counting: _ 8.2 cSaaP 

Background of detector after counting: a 8.8 P 

Efficiency of detector: a 42% ( Counted by: pjS 6-4-74

- Al jha - Beta- G arn 
ER. SAMPLE IDENTIFICATION Ctg. cbm c/m d/m/ Ctgo c/M c/m d/r 

O Tcation Time ross NetG s dnN i 
576 11:20 Outside Work Shop-Bench 2 min 107 45 107 ±7.4 
577 " " Floor 77 30 77 ±6.3[ 

"5" I 51 5" Wall 33 8 19 +3.2 

579 " " Wall Heate _ 106 45 106 ±7.3 

580 " " " Floor 51 17 40 +4.61
Compressor Room- Ledge 24 4 8 ±2.2 

582 I " Wall 25 4 10 ±2.4

583 " " Wall 50 17 39 +4.5 

584 " " Girder 80 32 75 *-6.2 
585 " •orage 42 13 30 +3.9 

586 BajooMill Lower Operation- 85 3 81 -6.

587 BadncolwS•[er Operation- 104 44 104 ±7.31 

588 BII I Lower Operation 57 20 48 +4.91 S-a6jiB ZnLevel Storage 
589 rower eu 91 37 88 +6.7 

590 Ba411 ill 2nd Level Storag - 48 16 37 ±4.4 

591 BaHogll 2nd Level Storag - 30 7 15 ±2.9 

- -

2___: HTl0

AHiP: HP102



TABLE I 

RESULTS OF DECONTAMINATION RADIATION FINAL SURVEY

Location

W. R. Grace Office, 
2nd level, Main Bldg.  

Lab #1, 2nd level, Main Bldg.  

Floor Drain, 2nd level, 
Main Bldg.  

Sample Preparation Room, 
2nd level, Main Bldg.  

Small Hallway, 2nd level, 
Main Bldg.  

Men's Room, 2nd level, 
Main Bldg.  

Ladies' Room, 2nd level, 
Main Bldg.  

Empty Office, 2nd level, 
Main Bldg.  

Grinding & Polishing Test Lab, 
2nd level, Main Bldg.  

storage level, 2nd level, 
Main Bldg.  

against nailed door 

Press Room & Sulfonation Room, 
2nd level, Main Bldg.  

Test Lab #2, 2nd level, 
Main Bldg.

Reference

1-A 

1-B 

1-B 

1-C 

1-D 

1-D 

1-D 

1-D 

l-E 

1-F

I-G

1-H

Beta-Gamma 
Meter Survey 

mR/hr 

average high 

0.1 0.1 

0.1 0.2 

0.4 0.6 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.05 0.4 

0.2 0.4 
-- 1.0

0.3

0.15

2.0

Alpha Removable 
Contamination 

DPM/100 cm2 

average high 

61.8 17±3 

16±2.7 38±4.5 

--- 19+3.2 

11±2.3 19±3.2 

7±2.4 17±3 

-- 5±1.8 

24±-3.6 29±3.9 

18±3 29±3.9 

9±2.1 19t3.2 

15±2.7 29±3.9

30+13.7

(back corner) 

0.2 18±2.7

51±-5.1 

46±4.8

Continued on next page



I

TABLE I 

RESULTS OF DECONTAMINATION RADIATION FINAL SURVEY

Reference

Beta-Gamma 
Meter Survey 

mR/hr 

average high

Alpha Removable 
Contamination 

DPM/100 cm2 

average high

Conference Room #1, 
2nd level, Main Bldg.  

7-K Blending & Storage, 
2nd level, Main Bldg.

Conference Room #2, 
2nd level, Main Bldg.  

Hallway, 2nd level, 
Main Bldg.  

stairs to 1st level 

Shipping, Pulverizing, Cerium 
Oxide Storage, 1st level, 
Main Bldg.  

Drying Rooms, 1st level, 
Main Bldg.

Furnace & Press Room, 
1st level, Main Bldg.  

four drains 

Sharples Collector Room, 
1st level, Maii Bldg.  

two corners 

1 & 2 Sulfonation Tank Rooms, 
1st level, Main Bldg.  

brick wall 

7-K Bastacite Room, 
1st level, Main Bldg.

i-I 

l-J 

1-K 

1-L 

1-M 

1-N 

1-0 

1-P

l-Q 

1-R

0.15 

0.15 

0.15 

0.15 
0.4 

0.1 

0.15 

0.3 

0.3

0.25 

0.2

0.2 

0.2

0.25 11±2.0

0.2 
0.6 

0.4

8-+2.0 

7+1.8

23±-3.4 

15±2.8

0.3 5.2±1.6

2+-1.3 

20±2.8 

30+-3.9 

4±-1.6

0.7 
1.0 

0.6 
0.9 

0.7 
1.0 

0.7

Continued on next page

Page 2

Location

14±2. 7 

12t2.6 

21±13.3 

24+3.5 

34+4.2 

12+2.6

48+4.9 

50+5.8 

19+3.2



Page 3

TABLE I 

RESULTS OF DECONTAMINATION RADIATION FINAL SURVEY

Reference

Beta-Gamma 
Meter Survey 

mR/hr 

average high

Alpha Removable 
Contamination 

DPM/100 cm2 

average h

Locker Room, 1st level, 
Main Bldg.  

Boiler Room, ist level, 
Main Bldg.  

Machine Shop, 1st level, 
Main Bldg.

Workshop Bldg.

Ball Mill, 2nd level, 
Storage

Ball Mill, Lower Operation

1-S 

1-S 

1-S 

2-A 

2-B 

2-C

0.1 

0.2 

0.05 

0.3

0.3 

0.4 

0.1 

0.7

0.3 (1.0-2.0) 
(drains)

0.5 1.0 
(trench & 
concrete)

36±4.3 

22t-3.3

46±4.9 

36±4.3

70±5.8 107±7.4

47"-4.7 88+16.7

771-6.2 104±-7.3

Compressor Bldg., 1st and 
2nd levels 

small concrete slab 

Outside of Electronucleonic 
Storage

2-D 0.2

2-E 1.0

Location

0.6 
2.0

"3213.8 75±6.2
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GRACEW. RGRACE &CO., DAVISON CHEMICAL DIVISION 
CHARLES & BALTMORE STREETS, BALTIMORE, MD. 21203 N 301:727-3900 

July 26, 1974 

Mr. Bernard Singer, 
Chief, Materials Licensing 7 
United States Atomic Energy Commission 
Washington, D. C. 20545 

Ref: License STA-422 

Dear Mr. Singer: 

W. R. Grace & Co. presently holds an AEC Storage License, 
STA-422, for property located at 868 Black Oak Ridge Road, Wayne 
Township, New Jersey. We have recently completed decontamination 
of these facilities, using the services of Applied Health Physics, 
Inc., Bethel Park, Pennsylvania. Their report of the decontamina
tion is attached. We have supplied a copy of this report to 
Mr. McClintock at King of Prussia and have scheduled a compliance 
inspection for Thursday, August 1, 1974.  

This is our request for release of these facilities for 
unrestricted use and termination of our storage license. I trust 
th~at the Applied Health Physics report meets the requirements of 
your Guidelines dated April 22, 1970.  

Assuming a satisfactory compliance inspection, I would like to 
ask you to give priority to the Release if possible. We have a 
buyer for the property and are most anxious to arrange a closing 
date with him.  

Very truly yours, 

B. L. Mobley 
Supervisor 
Environmental Control* 

BLM:nbs 

Attachment: AHP Report

(
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-UNMITED STA TES GO'W;AENT 
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DATE OF REJLY 

INSTRUCTIONS 

Use routing symbols whenever pos
sible.  e- SENDER: 

Forward original and one copy.  
TaConserve space.  TW. RE.CEIVER: 

Reply below the message, keep M>. 
one copy, return one copy.  

LI 

USE -RI.., IWWAL LANOA.G 

Fro=: 

I OPTIONAL FORM 27 OCTOBER 1962 

5GSA MAR (41 CFR) 101 - 11-6 5O' -o "02I. -TO BE RETAINED BY ADDRESSEE



GG-•::;:•C•. W.R.GRACE&CO.," . ...- ". .  
.. ... CHARLES & BALTIMORE STREETS, BALTIMORE, MD. 21203 M 301:727-3900 

September 16, 1974 

Mr. Bernard Singer, Chief 
Materials Licensing 
United States Atomic Energy Commission 
Washington, D. C. 20545 ,A 

Ref. License STA-422 

Dear tr. Singer: 

On July 26, 1974, I sent you what turned out to be a "Draft" 
report from Applied Health Physics, Inc., on the decontamination 
work done at our Pompton Plains (Wayne Township), New Jersey, 
facilities. Today I received a final report from them and am for
warding it to you.  

Mr. Epstein, of the Compliance Section at King of Prussia, 
inspected the premises on August 1-2 and found several small areas 
that needed further cleaning. These were corrected, and he is 
scheduled to return for another inspection on September 20.  

As in my letter of July 26, we are requesting release of 
these facilities for unrestricted use and termination of our 
storage license.  

I would again like to ask you to give priority to the release 
if possible. Our prospective buyer is anxious to move in. Thank 
you.  

Very truly yours, 

x2 -j L;-L v.L 

B. L. Mobley 
Supervisor 
Environmental Control 

BLM:nbs 

Attachment: AHP Report



DATE Sonts 14- Iqu4 

DOCKET NO. 4046 

AEC PUBLIC DOCUMENT ROOM AND OTHERS 

We will furnish the following document(s) when additional copies 

are made available: 

amlth PhuYSIC Report for W.R. Gr•ee & CampW
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