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2 0 OCT 1982 

sally Marcy 

505 Newark Pompton Turnpike 
Pompton Plains, NJ 07444 

Dear Ms. Marcy: 

In response to your letter of September 20, 1982, we have taken a 
closer look at the aerial photography map and other information 
about the thorium contamination at Wayne and Pompton Plains, 
New Jersey.  

Because the property at the intersection of the Newark Pompton 
Turnpike and Sunset Road is at the edge of the aerial survey area, 
more definitive information may not be available unless another 
survey of an enlarged area is made.  

Nonetheless, based on our on-the-ground surveys of all suspicious 
locations revealed by the aerial surveys that have already been 
completed we can say it is most likely that there is no problem 
at the Chilton Memorial Hospital location mentioned in your letter.  

We do know that your property is at least 1,000 to 2,000 feet 
south of the railroad siding location which showed no unusual 
readings of radiation levels on the aerial survey although a small 
amount of contamination was found on the ground.  

There has been recently a more detailed and extensive aerial survey 
conducted by the Department of Energy. I suggest that if you want to 

inquire about that survey and the location of interest to you that 
you call the Public Affairs Office of the Department of Energy at 

301/353-3335 or write to Mr. James Cannon, Office of Public Affairs, 

U.S. Department of Energy, Washington, D.C. 20545.  

Finally, we will keep your letter in our files and if we receive 
additional information that has a bearing on the property of interest 

to you, we will be in touch with you again about this. In the 
meantime, we do not now know of any reason for concern over the 

IE-FTCTM CORD # 3 

ITEM # ___



Ms. Sally -2-

health or safety of persons at that location which would be 
attributable to thorium contamination at other locations in 
your area.  

Sincerely, 

Karl Abraham 
Public Affairs Officer

PAO 
Abrahf: mg m 
10/15/82

J in ~eman
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

4 REGION 11 

26 F-EDERAL PLAZA 

NEW YORK. NEW YORK 10278 

10 AUG 1982 

Miss Terri Brauch 
c/o Albert Payson Terhune Schoo 

/4 Cyanamid Drive 
layne, New Jersey 07470 

Dear Brauch

I have been asked to respond to your letter to President Reagan 
regarding radioactive residues which were buried in Wayne, New 
Jersey.  

The U.S. Nuclear Regulatory Commission and the Department of Energy 
have been working with the New Jersey Bureau of Radiation Protection 
to identify all affected areas and determine what actions to take.  
To my knowledge, no deaths or illnesses have been associated with 
the burial of these residues, which are thorium tailings, not the 
pure metal.  

I have enclosed some information for you. However, if you wish to 
have additional information, I suggest you write to the following 
address: 

New Jersey Bureau of Radiation Protection 
380 Scotch Road 
Trenton, New Jersey 08628 

Your interest in our environment is greatly appreciated.  

(,38incerely yours,/ 

Joyce eidman 
Regional Radiation Representative 

:ýncl.  

ITEM #A4



,t, REG"4 UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

4E SEP 1 1981 

MEMORANDUM FO_ 

FROM: Leo B. Higginbotham, Chief, Radiological Safety Branch, 

SUBJECT: REVIEW OF FORMERLY USED SITES TI-2690 W.R. GRACE CO.  

As recommended by your July 30, 1981 memorandum on the subject OELD has 

been asked to provide a legal interpretation of the responsibility for remedial 

action at the W.R. Grace, Pompton Plains, N.J. site. In addition, NMSS has 

been requested to perform the survey you recommended, if possible. Both OELD 

and NMSS may be in touch with you to make arrangements for the survey or gather 

specific data on the site.  

Leo B. Higgi otham 
Chief 
Radiological Safety Branch, "E 

Enclosures: 
1. Memo to Page 
2. Memo to Cunningham 

CONTACT: D. K. Sly 
49-29896 

ITEM # __
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OCT 2 7 1982
James J. Dooley, Esquire 

5 East Salem Street 
ackensack, New Jersey 07601 

Gentlemen:

Subject: Radiological Surveys of Sheffield Brook, Final Report 

Enclosed for your information is a copy of the subject report. This report 
does not contain the results of measurements made on the W. R. Grace and 
Company property on Black Oak Ridge Road in Wayne. These measurements will be 
the subject of a separate report.  

If you have any questions concerning this report you may call me at (215) 
337-5252.  

Sincerely, 

John D. Kinneman, Chief 
Nuclear Materials Section A

Enclosure: As stated 

bcc: 
Region I Docket Room (w/concurrences)

"RI:DETP 
Kinneman/gwc 
10/27/82

'OFFICIAL ROUUKD COP'{

ITEM # 50
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W.R. GRACE & co.

RESEARCH DIVISION

Washington Research Center, Clarksville. Maryland 21029 

February 13, 1973

Director, Division of Compliance 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Ref: SNM 840

Re: Final Report Regarding Overexposure 
of Personnel to Airborne Radioactivity 

Dear Sir: 

Our initial findings on the subject incident were 
described to you in the Interim Report attached to my letter 
of 7 November 1972. The attached Final Report details our 
understanding of the circumstances, probable causes, results 
and corrective actions related to this incident and concludes 
our efforts in its regard.  

We believe the report is comprehensive and accurate.  
However, in the event unanswered questions remain, please 
do not hesitate to direct them to me at the above address.  

Sincerely, 

G iS .! Ashby 
Vice President 
Nuclear

GEA: s rh

cc: Region I 
RNMC, Attn: Syd Porter 

Attachment 

-iio hl t[s rccord was delted 

,i acco~danCe with the Freedom of Information 
Act, exemptions

ITEM# 1
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I. INTRODUCTION

During the period 4 October to 7 October 1972, W. R. Grace 

& Co. detected airborne enriched uranium contamination in the 

restricted area of the Nuclear Facility at its Clarksville, 

Maryland, site which was in excess of the applicable MPCa. As 

a consequence of this and subsequent events, several individuals 

were beli°ed to have experienced an overexposure to airborne 

radioactivity from highly enriched uranium. Tests and analyses 

done since this incident have shown no overexposures to have 

occurred. The attached report describes the circumstances and 

events related to this incident and summarizes actions taken 

to determine its effects on personnel and to preclude its rep

etition.  

The chronological account related herein was assembled from 

the available records and the comments of personnel involved in 

the suspect operation who were interviewed after the incidents 

in question.  

This is the final report on this incident and supplements 

the preliminary report submitted 7 November 1972.



II. BACKGROUND 

W. R. Grace & Co.'s Nuclear Facility at its Clarksville, 

Maryland, site operates under a license from the U. S. Atomic 

Energy Commission (SNM 840) and performs contract research and 

developmenL using 1ighly enriched uranium. Operation with 

enriched uranium began in April of 1972.  

The present staff assigned full time to the Facility 

numbers approximately 20. Work is normally in progress 

twenty-four hours each day five days per week.

- 2 -
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III. GENERAL 

Uranium ceramic particles are "finished" in one operation 

in the production of nuclear fuel. Finishing consists of 

fluidizing a heated bed of the ceramic particles with an inert 

gas/hydrogen mixture which also contains a metal halide vapor.  

The operation is normally done at temperatures in the range of 

500-1000°"and at atmospheric pressure.  

The process gases are supplied at 15 psig and the pressure 

in the process equipment is indicated and periodically noted by 

the.operators. The off-gas from the fluid bed reactor is passed 

through a knock down trap and filters to remove any suspended 

particulates. The off-gas is then scrubbed to neutralize the 

halogen byproducts and finally exhausted to the Facility's reg-a 

ular air exhaust duct system where it passes through high effi

ciency filters and is monitored before discharge to the environ

ment. Radioactive material is completely contained. This 

equipment is schematically illustrated in Figure 1.  

If during any routine check of the pressure indicators, a 
pressure accumulation in excess of 8 psig is observed, the oper

ator is instructed to notify his supervisor regarding the condi

tion. The supervisor is expected to exercise his best technical

- 3-
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judgement to analyze the cause and to correct the deficiency 

responsible for the pressure accumulation.  

The finishing run in progress during the week of 2 October 

was the first ever done in the Facility with nearly a full-scale 

charge to the reactor and metal halide vaporizer. Start-up was 

complicated by c-perating difficulties in the vaporizer assembly 

and operatio9n did not begin in earnest until 3 October 1972.  

Air sampling in the process area was beg-n on 3 October 1972, 

at 1530 hours and was continued intermittently throughout the 

remainder of the work week.

- 4 -



IV. EVENTS AND OBSERVATIONS

2 October 1972 

Finishing operation was begun. Reactor and vaporizer 

were assembled.  

3 October 1972 

Finishing commenced with charging of uranium ceramic 

particles to the reactor. Fluidization gas flow started.  

The metal halide vaporize pre-heater failed and was repaired.  

Air sampling begun at breathing levcl in location shown sche

matically in Figure 2 at 1530 hours.  

4 October 1972 

Processing continued. Pressure accumulation was detected.  

Efforts to diminish the pressure accumulation failed and the 

indicated pressure exceeded 8 psig at about 1500 hours. The F4 

dU • and i were notified.  

The system containment was breached by the Foreman assisted 

by the Process Engineer in an effort to clear ("rod") an 

obstruction suspected to exist near the base of the bed where 

the fluidizing gas and metal halide enter the reactor. This 

action successfully diminished the pressure accumulation and 

processing was continued. An air sample collected from 1530,

- 5 -
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10/3 to 1130, 10/4 measured airborne activity equal to 0.002 

times MPCa. The air sampler was moved from the location shown 

in Figure 2 to that shown in Figure 3.  

5 October 1972 

Processing continued. An air sample collected from 1130 

10/4 to 1130, 10/5 and counted initially at 1215 indicated 

activity 1.98 times the applicable MPCa. The RPO was advised.  

(The air sampling plan in effect was reviewed.) The maximum 1:: 

exposures of personnel were estimated assuming air samples to 

be representative of process area air, maximum exposure times 

of eight hours and no further exposure during the work week.  

Based on this estimate no persons were believed to be over

exposed. Possible causes of high air activity were investigated 

by reviewing the operations executed during the time period 

represented by the air sample. A second count of the suspect 

air sample at -1615 hours confirmed the presence of long-lived 

activity in excess of applicable •PCa (1.79 X `IPCa). Air sam

pling was continued at the location of Figure 3. Sample col

lection began at 1715 hours.  

Pressure accumulation occurred again during the second 

shift and operating personnel, and executed the rodding 

operation. The pressure was relieved and processing was con

tinued.
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Pressure accumulation repeated during third shift and 

attempts by * and 0 to do the rodding operation were

unsuccessful when resistance was encountered near the top 

of the reactor. Dusting was noted each time the containment 

was breached (vented) to attempt rodding. Respirators were 

donned and venting was repeated until no further dusting was 

noted. Rodding could not be accomplished due to continued 

resistance near the top of the reactor. Heating was dis

continued and the gas supply to the reactor was stopped.  

Operatirng personnel proceeded to further breach containment 

by disassembling the flange at the top of the reactor. An 

"elephant trunk" (flexible connection to the Facility exhaust 

system) was moved to the vicinity of the flanged connection.  

Respirator use was continued until the disassembly was com

plete and the conduit between the reactor and the knock-down 

trap was removed.  

The air sample collected during the second and subsequent 

rodding attempts and the system disassembly detected activity 

concentrations equal to 0.58 times the MPCa.  

6 October 1972 

Temporary operating instructions were proposed to cover 

further disassembly and cleaning of the finishing apparatus.  

Nuclear Safety Committee concurrence in the proposed instruction
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was obtained and these instructions were carried out during the 

second shift. Air samples collected in the vicinity of the 

breathing zone of the operators during the clean-up procedure 

measured 38 times MPCa from 2115 to 2200 hrs. Nasal smears

taken during a work break and at the conclusion of the clean-up 

were slightly positive.  

The results of air sampling and nasal smear tests related 

to second-shift work were reviewed by RPO with RST. Events of 

previous five days were chronicled by RVO during interviews with 

third shift personnel. Further work with the finishing apparatus 

was halted.  

7 October 1972 

A decision to review with expert consultants all informa

tion related to the incident was made when upon reflection it 

became apparent that certain individuals, particularly those 

involved in the rodding action, could have experienced acute 

exposures to airborne activity significantly greater than we 

had initially estimated on the basis of air sampling data.  

Our efforts to reach local consultants were unsuccessful. The 

incident was reviewed with the site Medical Officer and, with 

his concurrence, Radiation Management Corporation (RMC) was 

contacted and aprised of specifics regarding the incident at 

about 1500 hrs. RMC advised immediate whole body counting

- 8 -
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and urine and fecal sample collection from affected personnel.  

These personnel were believed to be most probably 

and less probably • )Communication 

efforts were concentrated on reaching' 

)\ere contacted and asked to go to RMC on 8 October 

1972 for whole body counting and, at the same time, to submit 

any urine and fecal eliminations which occurred between the 

time they were reached and the time of arrival at RMC on 

8 October. 9)oould not be reached from 1700 to 2430 hrs on 

7 October 1972. •jwas reached on 8 October 1972 and arrange

ments were made for whole body counting of him at RPNC on 

9 October 1972.  

8 October 1972 

-were whole body counted at RMC at about 

1300. Only Lab" howed any evidence of possible 2 3 5 U intake 

(see Table 1).  

9 October 1972 

CL was whole body counted at RMC and was determined to 

have possibly 25 nCi of 2 3 5 U in his body (see Table 1). All 

Facility staff with the exception of members of management and 

the analytical groups were requested to submit 24-hour urine 

samples and a fecal sample.

- 9 -



TABLE I 

Summary of Results(!) of Whole Body and 

Thoracic Region Counts of Personnel Suspected 

of Overexoosure to Airborne Highlv Enriched Uranium

Subject 
Identification

Probable Date 
of 

Exposure 

10/4/72 

10/6/72 

10/6/72 

10/5 & 10/6/72 

10/4/72 

10/5 & 10/6/72

Date of 
Count 

10/9/72(2) 

11/6/72(3) 

10/3/72(2) 

10/8/72(2) 

11/6/72(3) 

10/8/72(2) 

11/6/72(3) 

11/6/72(3) 

11/6/72(3)

Result, nCi 

15 + 10 

4-4 

10 + 10 

< 10 

< 4 

410 

44
vi

S4 

<4

(1) Data by RNC, Philadelphia, Pa.  

(2) Whole body analyses.  

(3) Thoracic region analyses.
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12 October 1972 

A urine sample and fecal sample were sent to RMC for 

analysis. NOTE: Failure to adequately inform personnel 

regarding the importance and the appropriate procedure for 

collecting these samples caused submittal of less than com

plete samples and loss of precise data regarding the time 

samples were collected.  

3 November 1972 

An interim report was received from RMC, Attachment A, 

summarizing results of all tests and analysis completed to 

this date. Based on these findings, RMC identified five 

individuals for whom reason persisted to suspect overexposure 

in the form of inhaled 2 3 5 U. The follow.up actions recommended 

where accepted and implemented.  

6 November 1972 

Thoracic region counts were done on4 IM) 1 M 

(erroneously) and• All measurements were less than the 

MDA which was estimated to be 4 nCi.  

16 November 1972 

Results of analyses of 24-hour urine samples from all 

Facility personnel except management were reported by EGC.  

All results were below action levels.
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1 December 1972 

A progress report, Attachment B, was received from RMC 

summarizing all body counting and bioassay data which had been 

obtained as of that date (see Table 2). Further whole body 

counting at ORINL and additional bioassay were recommended for 

19 December 1972 

S.ere whole body counted at ORNL. The results 

of these measurements, Attachment C, were concluded Lo be 

negative.  

9 January 1973 

The results of analyses of three consecutive 24-hour urine 

'samples obtained from * I rom. 2 December to 5 December 

and 4 December to 7 December, respectively, were received from 

RMC, Attachment D and Table 2. These results were interpreted 

to be negative and no further tests or analyses were proposed.
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TABLE 2 

Summary of Results(1) of Bioassays of Urine 

and Fecal Samples from Personnel Suspected to Have 

Been OverexDosed to Airborne Highly Enriched Uranium

Fecal Analyses 
Sample

Subj ect 
Identification

Mass 
Date Os

10/12 

10/8 
10/12 

10/12

10/12 120 

10/12 120 

10/12 30

Results, nCia

30 0.001 + 0.0003 

20 0.151 + 0.008 
30 .006 + 0.0009 

30 .004 + .0005

.007 + .0007 

.002 + .0009

) .0008 + .0002

Urine Analyses

Sample 
Volume 

Date mls

10/9 
10/12 
11/5 
12/3 
12/4 
12/5 

10/8 
10/12 
11/6 
12/5 
12/6 
12/7 

10/8 
10/12 
11/5 

10/8 
10/12 
11/5 

10/12 
11/5 

10/12 
11/6 

10/12 
11/6 

10/12 
11/6

280 
1600 
1500 
1100 
1000 
1150 

800 
1600 
1100 
1350 
1500 
1500 

230 
1500 

900 

300 
1150 
1100 

1400 
1100 

1200 
1150 

1150 
1000 

1150 
800

(Continued)

Results 
pCi -al 

71 
5 
0.08 
0.098 
0.089 
0.13 

9 
5 
0.13 
0.28 

<0. 132 
0.13 

56 
0.7 
<.16

53 
.6 

0.63 

0.6 
'0.33 

9.2 
<0.12 

3.3 
<0.18 

2.0 
40.07



TABLE 2 (Cont'd.)

Subj ect 
Identification

Fecal Analyses 
Sample 

Mass 
Date gs Results, nCia

Urine Analyses 
Sample 
Volume" Results 

Date mls pCi l/i

30 .001 + .0003 

30 .001 + .0002

30 .001 + .0002

10/12 1000 
11/6 900

10/12 
11/5 

10/12 
11/4 

11/5 

11/5 

11/7

400 
1100 

900 
1000 

1150 

1000

1100 <0.12

10/12 

10/12

-° 10/12

21 
4.16 

40 
0.37 

12 
0.42 

<0.08 

<0.17

I.  
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V. CONCLUSIONS 

Airborne activity in excess of the MPCa was detected twice 

during the week of 2 October 1972 in the process area of the 

Nuclear Facility. The first instance is believed related to 

an intentional breach of the containment to correct a malfunc

tion in the equipment used to apply a metal layer or finish to 

uranium ceramic fuel particles. A breach early in the cycle 

of this operatior could discharge respirable activity to the 

environment. Subsequent breaches of the zontainment were not 

associated with detectable airborne activity. However, it is 

possible and highly probable that the potential concentration, 

of respirable activity from the particle bed diminishes as the 

finish layer deposits and builds. This is believed to explain 

why the first breach resulted in detectable airborne activity 

whereas the second and subsequent breaches did not. Air sam

pling during this part of the week was executed poorly and the 

results of these measurements are interpreted to be only qual

itatively significant.  

The second instance of detectable activity in excess of 

the MPCa occurred during disassembly and clean-up of the 

finishing equipment when the operation was terminated because 

of repeated operational problems. In this instance dusting



was anticipated and affected personnel used respiratory 

protection (half-face masks) and air samples were collected 

continuously in the vicinity of their breathing zones.  

When the possibility of acute exposures to airborne 

acitivity significantly in excess of the MPCa was recognized, 

the Radiation Management Corporation was consulted and whole 

body counting and bioassay measures were implemented. The 

absence of adequate planning procedures and communication 

caused the results of the first bioassays to be of doubtful 

validity and, therefore, inconclusive.  

Repeated thoracic region and whole body counting and more 

exhaustive bioassay measures were required to determine finally 

the consequences of the exposures. The results of all of these 

tests and measurements has been negative or marginally positive.  

These results are consistent with what we would expect as a con

sequence of chronic exposure to radioactive. material in the 

amounts and under the circumstances known to exist normally 

in our Nuclear Facility.  

We conclude that airborne activity significantly in excess 

of the ICa occurred during the week of 2 October 1972. However, I.  

no exposed personnel experienced an uptake of activity which was 

not promptly eliminated by normal biological processes. No
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immediate injury has occurred. No longer term debilitation 

is expected to accrue as-a consequence of these exposures.  

Breaching of the finishing system containment was neces

sitated by the transport and subsequent deposition of inordinate 

quantities of dust in the off-gas processing parts of the fin

ishing apparatus. The dust derived from overcharging and 

inadequate, design of the vaporizer assembly.  

Based on our analysis of the circunmstances and events 

related to ubis incident, we also conclude that no overexposure 

of personnel to airborne radioactivity would have occurred had 

(1) containment not been breached, (2) adequate ventilation 

been available at the point of the containment breach, or (3) 

full-face respirators been worn by personnel involved in the 

operation.
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VI. CORRECTIVE ACTIONS 

As a direct result of this accident, the following actions 

have been taken to correct deficiencies in equipment design or 

operating procedures which could have contributed to the cause 

or confounded determination of its consequences: 

Equipment Design 

1. The vaporizer assembly in the finishing apparatus 

has been redesigned to reduce the probability of 

producing dust that can accumulate and plug piping 

causing pressurization of the apparatus.  

2. The off-gas piping from the finishing reactor has 

been modified to include: 

a. a large diameter disengagement section 

at the top of the reactor to return 
particulate material to the fluidized 
bed, , 

b. a large diameter transfer section to 
the off-gas processing components, i.e., 
dust trap, filters and scrubbers, and 

c. a larger capacity and more effective 
primary dust trap.  

3. A flexible exhaust duct has been installed to supply 

localized, high-velocity ventilation to the finishing 

apparatus to be used in the event containment must



be broken for operating or maintenance reasons.

Operating Procedures 

1. The amount of material which may be charged to the 

vaporizer assembly has been limited by revisions 

to the Standard Operating Procedure for the fin

ishing operation.  

2. Procedures have been prepared to instruct personnel 

re-garding actions to be taken in the event airborne 4...  

radioactivity is suspected to hiLve been released.  

3. Radiation safety personnel have been issued instruc

tions regarding actions to be taken whenever airborne 

radioactivity is suspected.  

We have done the finishing operation on four occasions 

since these corrective actions have been taken and in no 

instance has containment had to be broken for any reason.  

We conclude that the corrective actions which have been taken 

were effective and that the risk of exposure to airborne con

tamination as a consequence of this operation has been 

significantly reduced.
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TR-RMC-30, Rev. 1

INTERIM REPORT OF SUSPECTED 23U INHALATION INCIDEN1T .. .. W.. .'' "R C &, O. • . ....  

I. General 

This is an interim report that is issued so that W. R. Grace & Co.  

may make the required 30 day notification to the AEC under the 

requirements of the Code of Federal Regulations, Title 10, Part 

20.405 (a) (1).  

The maximrum air activities, during the week of October through 

7, occurred during the second shift near the sintered 231U,0 

fluidizi4• operations. The weekiy average air activity was 
Rproxia.3tely si,• ti-s the allowable .?PCa (restricted area) for 

U (0PCa = ,0 -'0 uCi/cc).  

The spdcific measurements are listed below: 

II. Air Activizy in 235U Oerations Area - Second Shift.  

Maximum Air Concentration Nominal Activity * 

Date Exposure (Hrs) (XPCa - restricted area) In MPD - Hours 
(Restricted Area) 

10/6 5 45 225.0 

10/6 3 .87 2.6 

10/5 8 .87 7.0 

10/4 8 1.89 15.1 

10/3 8 .002 .02 

10/2 8 .002 .02 
249.74 40 hrs 6"•x!i'PCa I 

Note that no credit has been taken for the half face respirators 
worn cn 10/6 because rf the fact that -ositive nose swabs were 

found which indicates ledKage around the resoirator filters. The 

uncertainties involved with the non-representative air samliing on 

October 4 and October 5 give further evidence that the 40 hour 

MPCa average w..;as 5ost likely exceeded.  

• Data given verbally to RN-C from Dr. R.J. Herbst of W. R. Grace 

& Co.
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TR-RMC-30, Rev. 1 

INTERIM REPORT OF SUSPECTED 2 3 5 U INHALATION INCIDENT 
(W. R. GRACE & CO.)

i!!.4-"

III. Interim Results of 235U intake Studies 

A. Whole body counting plus urine (-;ransuranic separations) 
and fecal analyses (tansuranic seoarations) demonstrate 
that there has been "'U intake by all 11 workers. The 
extent of the exoosures from these intakes is presently 
being estimated.

B. Results of Whole Body Countina J Urinalyses

Date of 
Probable 
Fxncv irp

10/4/72 
10/6/72 
10/5/72 
10/5/72 
10/6/72 
10/7/72 
10/7172 
10/7/72 
10/7/72 
10/7/72 
10/7/72

Date of ** 
Whole Body 

Cn~unt !n Body

15 
10

10/9/72 
10/3/72 
10/3/72 
10/8/72 
none 
none 
none 
none 
none 
none 
none

± 10 
t 10 
<I0 
-- 10

Es rated 
nCi AU in 
(Urinalysis 
Data)

(11) 
(.04) 
(.2) 

(3) 
(.1) 

(1.4) 
(.5) 
(.3) 

(3) 
(6) 
(2)

bo*d,,

(.2) 
(.4) 
(.i) 
(.2)

C. Results of Fecal Analyses

Date of Sample 
Collection

4-•

Total Activity, 
pCi ± ; •

10/12/72 
10/8/72, 10/12/72 

10/12/72 
10/12/72 
10/12/72 
10/12/72 
10/12/72 
10/12/72 
10/12/72

-2-

Subject

Subject

6.2 t 14.n"
0.85 
151 
3.67 
7.31 
2!04 
0.97 
0.63 
0.55 
0.80

t + 
+ 
+ +_ 
+ 

+_ 
+ 
+

294 
5%C, 

13"; 
10

43, 
2 6.  
302 
35:.; 
29 '

Excosure in Bodv

0(p 11



TR-RP`C-30, Kev. I

235 
INTERIM4 REPORT OF SUSPECTED 23U INHALATION INICIDENT 

(W. R. GRACE7_Cent ....  

235 

III. Interim Results of U Intake Studies (Cont.) 

D. Conclusions 

c ..... c.ate that five subjects 
have a U uptaie substan

one investigation ýevel.* it is very 
unlikely that all of the 15 nCi of "'U in subjec 
is non-transportable, since his urine activity dece§"d 
by a factor of59in 3 days. Tnus it is unlikely that 
the dose to lungs will exceed th,,e annual dose 
limit of 15 .re.  

If most of the 235U intake is transportable, then several 
people may have exceeded the permissible body content 
(10 investi-a.3icn leveis). The ciei-.ica! toxicity is he
li,.iting factor for transportable 22cU, rather than the 
radiotoxici ty.  

IV. Follo,iu Actions 

A. Whole bod% cgun ain, as .,tell as a first -r A e 
count for Also perform another 
24 hour u ioall T lsukjects.  

B. Dos est'mates will be made for 
an These dose estimates ;.a er 
the•lsis of the urine excretion pattern is completed.  

* Extrapolated to date of probable exposure using ICRP 10 and 
lOa equa-tions.  

** Al suject susecte of 35, 
* All subjects susected of 2U intake have not yet been whole 
body counted as requested by Ri.C.

S-IP:ss 721103



INTRODUCTION• TO THE TRA;ISPOPRTPABLE 
AND Nl-TK.SPORT.LE ,A..:DIC,,UCL ILE COCEPT 

(W. R. GRACE & CO.)Cont....  

APPENDIX II 

During the period from 2 to 7 October, a number of people were exoosed to 

airborne uranium dust, predominatly U-235 oxides. The duration of these 

exposures is not known with reasonable accuracy; in some individuals, 

repeated intakes on consecutive shifts may have occurred.  

The main problem encountered in the evaluation of the intake for the 

eleven individuals involved, apart from the exact period of the intake, 

is created by the metabolic behavior of the inhaled dust. Essentially, 

there are twO-pocsiblc cases: 

(1) the compound inhaled is "non-t;ansportable", i.e. the 

oust is deposited in the lungs and only a very minute 
fraction is absorbed into the blood; 

(2) the particles inhaled behave as. a"transDortable" com
pound, i.e. a substantial amount is absorbed from the 
lung into the blood, and subsequently excreted by the 
kidneys into the urine.  

In the first case, the hazard (orimarily) arises from lung exposure to 

an alpha emitting substance; in the second case, from a toxic chemical 

action on the kidneys. The distinction betwleen these two cases is 

important, as the "permissible" amounts in the body are strongly depen

dent on their behavior, as outlined above, 

In a situation w.-here intake of radioactive materials is not continuous, 

but occurring in a relatively short perina of time, the "maximum per-

missible body burden" concept is not applicable. For this reason, the 

International Cc.mission on Radiological Protection (ICRP), in its reports 

#10 and lOa, has oostulat2d "investigation levels", i.e. amounts of 

radioactive materials in the body above which further investigation as 

to the exposur- invoived is deemed necessary. For the two cases mentioned 

before, these investigation levels are: 

(1) for non-tranportable Uranium-235 compounds: a deposition 
of 1.6 nCi in the lungs;

Rev. 1
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APPENDIX II (Cont.  
W. R. Grace & Co.  

(2) for transportable Uranium-235 compounds: inhalation of 

0.25 mg in one day, givir.g rise to an absorption of 

0.06 mg into Wne ulood (in terms of curies: an 

absorption of 0.A3 nCi).  

In order to determnine whether or not a potentially serious situation 

existed, it was ioor ant to evaiuate whe.her or not substantial 

absorption of radioactivity frcm the lungs of the individuals exposed 

has occurred, in other -;jor~ds, Nhether the uranium dust inhaled behaved 

as a non-transportable or as a transportable compound.  

JWT:sc 721103 
RJH:cal Rev. 1
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w\. RAG _. & co.  

RESEARCH DIVISION 

Washington Research Center. Clarksville. Maryland 21029 

ADDENDUM TO TR-RNrC-30, REV.M 

RMC reported to W. R. Grace & Co. the results of additional 

measureflents made on Iflovember 6, 1972 in which the Whole 

Body Count for ý!ch of five subecsc 

Mikias less than 5 nCi 235U.  

-
I 
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ATTACHMENT B 

PROGRESS REPORT 

by

RADIATION MANAGEMENT CORPORATION



.' .-....  

I-*.� f�*�

•RSITY CITY 

ICE CENTER 

-.,ARKET STREET 

3ELPHIA PA. 19104 

386-1805

December 1, 1972 

Richard Herbst, Ph.D.  
W.R. Grace & Co.  
Washington Research Center 
Clarksville, Maryland 21029 

Dear Doctor Herbst: 

Eii'losed you will find a Progress Report which includes 

a table entitled "Bioassay Results of W.R. Grace Co.  

Employe.s". This table summarizes all results through 

the middle of November. It should be noted that the 

urine data are expressed in -¢Ci of transuranic alpha 

per liter of urine. It is assumed that this alpha 

is due to the mixture, the composition of which was 

supplied to RMC on 11/8/72 by W.R. Grace Co.  

All of the information in the enclosed bioassay table 

was given (as per your request) to Mr. Eugene Epstein 

of Region I Compliance of the AEC via telecon, on 

11/17/_72. Mr. Epstein also requested and was given 

the voIume or weight of each urine and fecal sample.  

Please no t -t P ogress Report recormiends that 

employees be whole body counted at Oak 
Ridge Nati a ora ries and that these two employees 

submit three sequential 24 hour urines to R.4C.  

Please call if you have any questions.  

Sincerely, 

Sydney W. Porter, Jr.  
VICE PRESIDEN'T 
Health Physics

SWP : S s 
Enclosure

C' fA 

�-. �- r� �
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U . .I =.
UNIVERSITY CtrY SCIENCE C. .-R 

3508 MARKET STREET 

PHILADELPHIA. PA. 19104

RMC-TR-72-30 (Add.)

PROGRESS Rp.-'.PORT OF 

W.R. GRACE CO. 23 sU INFALATION INCIDENT

I. General 

"The inhalation incident is described and initial whole bcdy 
count and urine data are given in the TR-P-1.C-72--30 entitled 
"Interira PRe-oýt of Suspecited 2 3 U Inhalation Incident", 
dated 11/3/•72. 1.. n.is interim report was forwarded on 11/7/72 
to the AEC Division of Compliance.  

II. Calcuhtio n off the ActPi,,tv of -the T.R. Grace Co. Urauium 
MLixture

Isotope 
of 

Uraniu.ia % wt.

Specific Activity 
at 

97.66% enrich.

Ma.: i-Ium 
Permissible 

Lung 
Burdcn**

%activity n..i

.0002 

.968 
97.66 

.269 
1.108

.019 
59.334 

2.0 89 

.004 
61. 617

.00 
96.30 
3.40 
0.29 

.00 
99.99

.005 .00 
16.543 2.7 

.583 272.4 

.048 .7 
C-01~ .0015.  

17.18 278.9

III. Discus:sicn of =icassay R:asults

A. General 

The enclosad table entitled "Bioassay Results of W.R.  
Grace Co. 'Employees" reviews all of the bioassay data 
available thrcugh 1./30/72. The urine and fecal data 
are expressced in nanocuries of transuranic alpha per 
liter of urine. The calc-ulation cf the urine activity 
back to d.ate c-.": robable exposure is conservative, since 
it aiss.eg that all oi the activity is transportable and.  

hat the ac't vity is eliminated according to the pcwcr 
:tin t-"1 (referce ICi•P 10) . A less Uhan (<) 

syl in front cf .ome of the urine data of 115/ indi
cates that Che .cti';,t'" was less than thc oninimum 
detecctable activity (*,'!-A) of the sample analysis. The 
!"IDiA is cC-Cur C-ZO.Ctl LOr Cýach zorp.e, since each

,01

.rc

233 
234 
235 
236 
238

'4c

* Data suT:•iicd to -e.VC by W.R. Grace Co. on 11/8/72.  
.* This icýcept is only appiicabie for chrnnic inrtake.

Q. ActivitV nCi



W.R. 'GRACE CO.

III. Discussion of Bioassay Results (Continued) 

A. General (Continued) 

sample varies according to sample self absorption and 

instrument background. Data which is marked less than 

(<) is statistically equal to zero and should not be 

used to extropolate activity at an earlier date.  

B. Conclusions 

1. The initial whole body count data o0 ) have not 

been confirmed in either the second ho1 body count 

or in any o- the three urine samples. Therefore, 

it can only be concluded that the 15 nCi of 235s 

-counted was skin or clothing contamination, or even 

possibly large particles which the body rapidly :/--.-:.  
1nated. _.Te same conclusion must Le drawn for 

since his urine data do not verify his dnitial 
U 0 body count.  

2. The 'fact that the mixture is a highly insoluble 
sintered'U02 , plus the strong possibility of a 
series of intakes over a number of days, make the 

interpretation of dose from urine data a highly 
questionable procedure. It can be stated that 
as of 11/5/72, none of the urines contained an amount 
of transuranic alpha equal to one derived investi
gation level.  

3. Since only six out of twenty-nine urine samples 
submitted were 1400 ml or more, the question of 
thehValidity of the 24 hour urine sample adds another 

uncertainty to the interpretation of the urine data.  

4. Since none of the fecal samples were taken within EE.  

48 hours of the probable date of exposure, and 
since only two of the samples were greater than 30 

grams, all of the fecal data are very difficult, if 

not impossible, to interpret.  

5. The new information given to P1-C concerning the 
composition of the uranium mixture shows that the 

activity of the 25U is clearly the major hazard, 
and that the chemical toxicity is not a significant 
hazard with this specific mixture.  

IV. Recommendations 

A. * Whole Body Count"na 

"Since there is sAill some uncytainty about the uranium 4 
body content of it is recommended that

-2-





bable exposure in 10/8 10/12 
(1972) wt. nCi nCi nCi nCi 

I nCi of 2 3SU nCi t T=O nCa.o/1 at T=0 nCioc/l at T= ~~~~. . .... ....... " ..... .. ................ . . ..grams -... ..........of.ni_!l_ at-=0 n- •.1.... . ...... ... . . .. ...  

10/4 ' 15 ± 10 • 30 .001t:0003 .07 11 005 1 7 <.00008 NA 

(10/9) (11/6) (10/12) (10/9) (10/9) 

10/6 1 0 -±I0 !20 (10/8)1.151_±.008 .009 .019 .0027 .42 .00013 .3 
(10/8) 130 (10/12).006±.0009 " (11/6) 

.. (10/8) (11/6) .. (10/12)- -. -

'<10/8)4 1 120 .007±.0007 053* 3.55 .00056 .15 .00063 :1 
( )10) (10/1).0 

(10/6) 120 1.002<.0009 .00061 .13 <.0003 iNA 

(10/12) 

- . -. ......  

) .00092 1.4 <.00012 NA 

(10/7 .00033 .5 !<.00018 
i NA 

___(10/7) . 30 1.0008±.0002 0 <.00007 NA 
-_ _ _ _(10/12) - (11/6) 

(10/7) <4 30 001±.0003 .021 3.3 <.00016 NA 
- -_ _ _ (11/6) (10/12) .  

(10/7) <4 30 :3 001± 0002 , 
(11/6) (10/12) .04* 6.2 .00037 .8 

(10/7) 30 001±. 0002 .012 1.9 .00042 1 .9 
__(10/12) (11/4) 

(10/7) <.00008 NA _____ _____ __ _ (11/4) 
I l----..-.t- -. . .  

(10/7) . -.. <.00017 NA 

. 4 1.5 .00012 NA -(11/6) 

, .. .. ,.,, ..o.s_,.o ,•,o _. ... .
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UNITED STATES 

"ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 

SP.O. BOX E AREA CODE 615 

OAK RIDGE, TENNESSEE 37830 -rELEPHcN-E.:-3-8;z! 

January 16i 1973 

W. R. Grace & Company 

Research Division 

Washington Research Center 

Clarksville, Maryland 21029 

ATTN: Mr. Richard J. Herbst 

GentJ.]emen: 

Whole body counting of two of your employees, as requested in 

your letter of December 14, 1972, was done at the Oak Ridge Y-12 

Plant on December 19, 1972. The results are presented below: 

Count No. Fg 235U 

-1 .0 
2 0

1 24 
2 29 

The limit of error on a single count is + 80 pg 235U.  

We hope f-Wat all aspects of this service were satisfactory to 

you.  

Sincerely, 

•il. D. Hickman 

Director 

0MWJ1:MT Manufacturing Division

f'�I1 JA- I c�
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UNIVERSITY CITY SCIENCE CENTER 

3508 MARKET ST., PHILADELPHIA, PA. 19104 

(215) 386-1805

INVOICE NO. 746

Ptage 1 of 2 pages

1* 
'I

Mr. Richard J. Herbst 

W. R. Grace & Co.  
To: Research Division 

Washington Research Center 

Clarksville, Md. 21029

Date January 9, 1973

-J

r Purchase Order No.  

597 GM

I,.
R. M. C. Control No. Date 1 /8eceived 

12/12/72, 12/18/72
i•' ..•

J t&Method Ct / nalysis

%na~vsis for transuran)-ium alpha emitters

Customer R.M.C. Lab Unit 

Identification Identification pCi of /liter Volume (1) Price

T/- 12,/3/72 

T3-12/4/72 

114-12/5/72 

P4-12/5/72 

2/ -12/6/72 

1026-12/7/72

1 3-12/14/

10012 

10013 

10014 

10015 

10016 

10017 

10018 

2 10019 

2 10022
-I

< 0.098

< 0. 089 

< 0.13 

0.28 + 55% 

< 0.132 

0.13 + 94% 

< 0.137 

< 0.124 

" ".. . 1 2 °V

1.0 

1.15 

1.35 

1.5 

1.5 

0.8 

1.15 

1.1

20.00 

20.00 

20.00 

20.00 

2 0.0 0 

20.00 

20.001 

20.00 

20.00 
20.0

NTS

continued on page 2

•,.'-,/ I ,- i't :q.l.. '• 

"I,.4.  
': ; 1973 :> 
* %a 

4.  

-~ ~ T J,*'.

SUB-TOTAL $ 180.00 

TOTAL CIIAIIGEý 

Please Pay 

This AniounI

I i|



i KIA
UNIVEt-.-,TY CITY SCIENCE CENTER 

3508 MARKET ST., PHILADELPHIA, PA. 19104 

(215) 386-1805

INVOICE NO. 747

Mr. Richard J. Herbst 
W. R. Grace & Co.  
Research Division 
Washington Research Center 
Clarksville, Md. 21029

Date January 9, 1973

j

jrchase Order No. R. M. C. Control No. Date Received 

12/12/72, 12/18/72 

,thod of Analysis 

Fecal analysis for transuranium Cý emitters 

Customer R.J.C. Lab Unit 

Identjfication Identification pCi of - per- samtple Price 

3/7210020 0.685 + 30% (25 g sample) $ 35.00 

V 13/7 2 10021 2.76 + 17% (130 g sample) 35.00 

-<, I Z'. • 

"* -.. ;"~

-. '2 .q 
I �2 

-y ;�. �--*�t� /%7

$ 70.00 

TOTAL CHARGE 

Please Pay 
This Amount

9

L



Rev. 1 

INTERIM REPORT OF SUSPECTED 235U INHALATION I11CIDENT 
(',. K. GRACE) Cont ....  

APPENDIX I 

Section III of the main report gives the initials of the subjects.  
Below is a list of the names, social security numbers and birth 
dates associated with each initial: 

,. 6. .7 ,... LID r - ' T/•'•:•.-•-..
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* RESEARCH DIVISION 

Washington Rooearch Center. ClarlKSV110. Maryland 21029 

7 November 1972 

Director, Division of Compliance 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

REF: SNM 840 

RE: Notification Pursuant to 10 CFR, Part 20.405 ( .  

Dear Sir: 

The attached interim'renort summarizes measurements and analyses 

by W. R. Grace & Co. and Radiation Management Corporation related to 

an incident of potential over-exposure to airborne contamination in 

excess of MPC for restricted areas. The incident occurred between 

4 October and 7 October 1972.  

This report is submitted to comply with requirements of the 

Code of Federal -Regulations, Title 10, Part 20.405 (a) (1). A final 

report will be submitted when tests and analyses currently in progress 

at PIC are completed. We expect these tests will be completed by 

20 November 1972.  

W. R. Grace & Co. has reviewed the circumstances associated with 

this incident and has implemented the following corrective actions-; 

1. The equipment being used in the operations involved has 

been modified to preclude venting of radioactive con.tam

ination to the restricted area. Outlets fromi the equip

ment are now vented directly to the Facility exhaust system 

which, in turn, is absolutely filtered before discharged to 

the environment.  

2. Full face masks have been procured for use in the event of 

suspected airborne contamination. The use of partial 

Information in ti••, record was delc.ted 

in accordance with the Freedom of Information 

Act, exemnptionls 
ITM/ 

__-_ITEM#



November 6, 1972 - 2 -

Director# Division of Compliance

i""

face respirators is prohibited.  

3. Air sampling techniques have been improved to include 

personal air sampling (breathing zone) during operations 

which are suspected to involve potential air contamina

tion.  

Copies of the attached report have been trans 

ifldiyimais mentioned in paragraph HI D. MM

Please direct any further questions to 

above address.

my attention at the

Sincerely, 

G. Ashby 
Vice President Research Div.

- r

GEA/cal --

cc: Region I, Director 
Division-of Compliance 
U.S. Atomic Energy Commission 

970 Broad Street 
Newark, New Jersey 07102



TR-RMC-30, Rev. 1

INTERIM REPORT OF SUSPECTED 23
5U INHALATION INCIDENT 

I. General 

This is an interim report that is issued so that W. R. Grace & Co.  

may make the required 30 day notification to the AEC under the 

requirements of the Code of Federal Regulations, Title 10, Part 

20.405 (a) (1).  

The maximum air activities, during the week of October . hrough 

7, occurred during the second shift near the sintered Z U02 

fluidizing operations. The weekly average air activity was 

19roximately six times the allowable MPCa (restricted area) for 

U (MPCa = 10 -10 uCi/cc).  

The specific measurements are listed below: 

II. Air Activity in 235,U Operations Area - Second Shift.  

Maximum Air Concentration Nominal Activity * 

Date Exposure (Hrs) (XMPCa - restricted area) In MPD - Hours 
(Restricted Area) 

1065 45 225.0 ,lO/6 
2 s z.6 

10/6 3 .87 2.6 

10/5 8 .87 7.0 

10/4 8 1.89 15.1 

10/32 8 .002 .02 

10/2 8 .002 .02 
249.74 T 40 hrs = 6.2xMPCa 

Note that no credit has been taken for the half face respirators 

worn on 10/6 because of the fact that pos.itive n6se swabs were 

found which indicates leakage around the respirator filters. The 

uncertainties involved with the non-representative air sampling on 

October 4 and October 5 give further evidence that the 40 hour 

MPCa average was most likely exceeded.  

• Data given verbally to RMC from Dr. R.J. Herbst of W. R. Grace 

& Co.

- I



TR-RMC-30, Rev. 1

SUSPECTED 2 3 5 U INHALATION INCIDENT 
(W. R. GRACE & CO.)

[II. Interim Results of 235U Intake Studies 

A. Whole body counting plus urine (transuranic separations) 
and fecal analyses (trIZ.suranic separations) demonstrate 
that there has been l"bU intake by all 11 workers. The 

extent of the exposures from these intakes is presently 
being estimated.

B. Results of Whole Body Counting & Urinalyses

Date of 
Probable 
r rne~le

10/4/72 
10/6/72 
10/5/72 
10/5/72 
10/6/72 
10/7/72 
10/7/72 
10/7/72 
10/7/72 
10/7/72 
10/7/72

Date of ** 
Whole Body 

n- nnt

*�1��'

In Body

15 
1010/9/72 

10/8/72 
10/8/72 
10/8/72 
none 
none 
none 
none 
none 
none 
none

± .10 - 10 
"<10 
W<-10

EsT ated 
nCi U in 
(Urinalysis 
Data)

(11) (.04) 
(.2) 

(3) 
(.I) 

(1.4) 
(.5) 
(.3) 

(3) 
(6) 
(2)

body

(.2) 

(.2)

C. Results of Fecal Analyses
Total 
pCi 'Date of Sample 

Collection r,

10/12/72 
10/8/72, 10/12/72 

10/12/72 
10/12/72 
10/12/72 
10/12/72 
10/12/72 
10/12/72 
10/12/72

Acti vi ty, 
2 cr

0.85 ± 29% + 
151 ± 5%, 6.2 K 14% 
3.67 ± 13% 
7.31 ± 10% 
2.04 t 43% 
0.97 - 26% 
0.63 ± 32% 
0.55 ± 35% 
0.80 ± 29%

-2-

Subject

-, V.  Q

U jut, 0 11 + In Bodv

INTERIM REPORT OF



235 
INTERIM REPORT OF SUSPECTED U INHALATION INCIDENT 

kw. R. GRACE7 Cont ....  

235 

IlI. Interim Results of U Intake Studies (Cont.) 

D. Conclusions 

Early indicate\that five subjects 
ave a U uptake Ifsubstan

St7 6more than one investigation ýegel.* It is very 

unlikely that all of the 15 nCi of " U in subjec4M 
is non-transportable, since his urine activity decreased 

by a factor pfý& in 3 days. Thus it is unlikely that 

the dose torn lungs will exceed the annual dose 
limit of 15'"mn.

If most of the 2 3 5 U intake is transportable, then several 
people may have exceeded the permissible body content 
(10 investigation levels). The chemical toxicity is the 

limiting factor for transportable 2 3 5 U, rather than the 
radiotoxicity.  

IV. Followup Actions 

A. Whole bodyagain, as wiell as a first 
count for Also perform another 
24 hour urinalysis on all 11 subjects.  

B. Dos se simates will be made for 
j Th ese dose estimates J be complet er 

the analysis of the urine excretion pattern is completed.  

* Extrapolated to date of probable exposure using ICRP l0-&nd 

10a equations.  

** All subjects suspected of 235U intake have not yet been whole 
body counted as requested by RMC.

SWP:ss 721103

S... • iK i~iLb- ORev.
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APPENDIX I

Section III of the main report gives 

Below is a list of the names, social 

dates associated with each initial:
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the initials of the subjects.  
security numbers ,and birth
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INTRODUCTION TO THE TRANSPORTABLE.  
AND NON-TRANSPORTABLE RADIONUCLIDE CONCEPT 

(W. R. GRACE & CO.)ContJ..  

APPENDIX II 

During the period from 2 to 7 October, a number of people were exposed to 
airborne uranium dust, predominatly U-235 oxides. The duration bf these 
exposures is not known with reasonable accuracy; in some individuals, 
repeated intakes on consecutive shifts may have occurred.  

The main problem encountered in the evaluation of the intake for the 
eleven individuals involved, apart from the exact period of the intake, 
is created by the metabolic behavior of the inhaled dust. Essentially, 
there are two possible cases: 

(1) the compound inhaled is "non-transportable", i.e. the 
dust is deposited in the lungs and only a very minute 
fraction is absorbed into the blood; 

(2) the particles inhaled behave as a"transportable" com
pound, i.e. a substantial amount is absorbed from the 
lung into the blood, and subsequently excreted by the 
kidneys into the urine.  

In the first case, the hazard (primarily) arises from lung exposure to 
an alpha emitting substance; in the second case, from a toxic chemical 
action on the kidneys. The distinction bet-teen these two cases is 
important, as the "permissible" amounts in the body. are strongly depen
dent on their behavior, as outlined above.  

In a situation where intake of radioactive materials is not continuous, 
but occurring in a relatively short period of time, the "maximum per
missible body burden" concept is not applicable. For this reason,"the 
International Commission on Radiological Protection (ICRP), in its reports 
#10 and lOa, has postulated "investigation levels", i.e. amounts of 
radioactive materials in the body above which further investigation as 
to the exposure involved is deemed necessary. For the two cases mentioned 
before, these investigation levels are: 

(1) for non-tranportable Uranium-235 compounds: a deposition 
of 1.6 nCi in the lungs;



APPENDIX II 
W. R. Grace

-2-

(Cont.) 
& Co.

(2) for transportable Uranium-235 compounds: inhalation of 
.0.25 mg in one day, giving rise to an absorption of 
0.06 mg into the blood (in terms of curies: an 
absorption of 0.13 nCi).  

In order to determine whether or not a potentially serious situation 
existed, it was important to evaluate whether or not substantial 
absorption of radioactivity from the lungs of the individuals exposed 
has occurred, in other words, whether the uranium dust inhaled behaved 
as a non-transportable or as a transportable compound.  

JWT:sc 721103 
RJH:cal Rev. 1
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RESEARCH DIVISIO.N 

Waohlngton Raesarch Center, Clarksvelll. Maryland 21029 

ADDENDUM TO TR-RMC-30, REV.J 

RMC reported to W. R. Grace & Co. the results of additional 

measurements made on November 6, 1972 in which the Whole 

Body Count for each of five subjects 

)vas less than 5 nCi U

- vo-
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APPLICATION FOR RENEWAL AND AMIENDýMNT OFSPECIAL NUCLEAR 

MATERIALS LICENSE SNM - 84o 

Research Division - W. R. Grace and Company 

I. Introduction 

The Research Division of W. R. Grace & Co. hereby makes application to 

the United States Atomic Energy Commission for renewal of its Special Nuclear 

Materials License SNM - 84o, covering 1 kg. of uranium-235, which is due to 

expire on November 30, 1967. Concurrently, W. R. Grace & Co. requests the 

amendment of this renewed license to include up to 25 grams of plutonium-239.  

The information presented below in this application is that required by 

Sections 70.21, 70.22, Part 70, Title 10, Code of Federal Regulations. The 

order of presentation of the material is essentially that as given in the 

above mentioned sections.  

II. Corporate Information 

W. R. Grace & Co. is a United States corporation organized under the 

laws of the State of Connecticut with principal offices at 7 Hanover Square, 

New York, New York. The Research Division (Washington Research Center) has 

its principal offices and facilities on Route 32, Howard County, Clarksville, 

Maryland. The voting stock of the Company is publicly owned and is traded 

on the New York Stock Exchange. As of May 22, 1967, shares of outstanding 

stock of W. R. Grace & Co. representing more than 95% of the voting power 

of all outstanding shares of stock of W. R. Grace & Co. were held of record 

by stockholders having registered addresses within the United States.  

The President, Vice President, Treasurer, Secretary, and members of the 

Board of Directors are all citizens of the United States. On the above
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basis, W. R. Grace & Co. is not controlled or owned by an alien, foreign 

corporation, or foreign government.  

The names and addresses of the principal officers of W. R. Grace & Co.  

are listed in Appendix I.  

III. Location of Operation and General Plans 

W. R. Grace & Co. has extensive interests in the nuclear field through 

the activities of its operating subsidiary, Nuclear Fuel Services, Inc.  

In support of these activities, the Washington Research Center has an active 

Nuclear Research Department, which has during the past several years developed 

a new type of nuclear fuel in the form of dense microspheres of uranium oxide, 

carbide or nitride. In order to further test and evaluate these materials, 

it is sometimes necessary to produce small quantities containing enriched 

uranium. We also wish to extend this technology to plutonium-bearing fuels, 

using processes which we have demonstrated with the use of analogues.  

IV. Duration of License 

W. R. Grace & Co. requests that a license for special nuclear material 

be granted for a period of five years.  

V. Amounts and Forms of SNM Materials 

The special nuclear materials we wish to possess and use are: 

1. Uranium-235 

Uranium-235 in amounts up to 1000 grams with a maximum amount in pro

cess of 250 grams. This material will be received in the form of oxides or 

salts, which will be put into solution form, and ultimately converted to 

refractory oxides, carbides or nitrides.  

2. Plutonium-239 

Plutonium, mainly Pu-239 as available from fuel processing plants, in 

amounts up to 25 grams. This material will be received in solution form, and
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converted to refractory oxides, carbides or nitrides, alone or in combina

tion with natural or depleted uranium. No plutonium or uranium in metallic 

form will be used.  

No nuclear materials (reactor products) will be produced at the 

Washington Research Center.  

VI. Schedule 

Receipts and transfers of enriched uranium will be scheduled as 

required by the progress of the research and development program, except 

that in no case will there be more than 1000 grams of contained U-235 on 

the premises at any time.  

The initial receipt of plutonium is desired by about November 15, 1967.  

Receipts and transfers thereafter will be scheduled as required, except that 

in no case will there be more than 25 grams of plutonium on the premises at 

any time.  

VII. Technical Qualification 

Brief resumes are given below for the scientific personnel in our Nuclear 

Research Department who will be responsible for the handling of special 

nuclear materials.  

L. V. Triggiani Manager, Nuclear Research 

Dr. Triggiani has had more than 7 years of experience in inorganic and 

nuclear research. He has worked on the development of Group III-V semi

conductor compounds, oxidation catalysts, and since 1963 has done research 

on ceramic nuclear fuels. He has worked with uranium oxides, carbides and 

nitrides, and has developed a process for preparation of urania-plutonia 

microspheres.  

J. G. Skith Supervisor, Nuclear Research 

Dr. Smith is a physical chemist with over 14 years of experience in 

inorganic and nuclear research. Her specialty since 1956 has been the



colloid chemistry of thorium, uranium, and the rare earth elements. She 

has also been involved in the preparation of new types of reactor fuels 

and in the chemistry of reprocessing spent fuels.  

A. M. Gammill Supervisor, Nuclear Development 
and AEC Security Officer 

Dr. Gammill is a physical chemist with extensive experience in the 

nuclear industry. He was Technical Director of the Erwin, Tennessee, plant 

of Nuclear Fuel Services, Inc., for five years prior to joining the 

Washington Research Center. His areas of experience include ceramic nuclear 

fuels, fuel reprocessing and reactor technology.  

N. R. Laine Senior Research Chemist 

Dr. Laine has worked in the field of gas-solid interactions, particu

larly the sorption of gases and vapors on surfaces, and the formation of 

coatings by vapor deposition. For the past year, he has been working in the 

area of ceramic nuclear fuels, particularly in the synthesis, sintering and 

coating of these fuels.  

J. D. Moyer Radiation Protection Officer 

Dr. Moyer, Radiation Protection Officer of the Washington Research 

Center for the past 7 years, has had 16 years of experience in synthesis 

of radioactive labeled materials. Dr. Moyer has also had postgraduate 

courses in radiation measurements and radiochemistry.  

J. H. Baird Manager, Analytical Research 

Mr. Baird has had more than 20 years of experience in the development 

of analytical methods, including microscopy, functional group analysis, 

radiochemistry, electroanalysis, particle size analysis, and gas-liquid 

chromatography. His formal training includes a 6-month course in analyti

cal radiochemistry and 2 years on-the-job training in the use of radio-

active isotopes.

-4 -
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A. MacCragh Research Chemist 

Dr. MacCragh is a physical-inorganic chemist with three years of 

experience in the nuclear field. His research interests have included 

calcium phosphates, radioactive waste treatment, fuel reprocessing, and 

ceramic fuels.  

R. D. Shoup Research Chemist 

Dr. Shoup is a physical-inorganic chemist with three years of 

experience in preparation and characterization of nuclear fuels such as 

U0 2 and UN. Previous experience includes the chemistry of boron hydrides.  

N. Haberman Research Chemist 

Dr. Haberman is a physical chemist with over five years of experi

ence in the nuclear field. He has specialized in the preparation and 

evaluation of ceramic nuclear fuels, including investigations of high temp

erature sintering and coating by vapor deposition.  

J. B. Ziegler Medical Director 

Dr. Ziegler has been Medical Director of the Washington Research Center 

for the last seven years. He holds a B.S. degree from Gettysburg College 

and an M.D. degree from ,the University of Maryland. He is well known in the 

fields of industrial medicine and physical therapy.  

VIII. Description of Equipment and Facilities 

1. Uranium-235 

Work with U-235 will be done in three air-conditioned laboratories, 

supplied with all standard facilities, including stainless steel fume hoods.  

The laboratories are located in a security area in the basement of Building 

1A, which is part of a large, modern research laboratory with extensive 

maintenance, engineering and machine shop services.  

All experiments requiring the use of volatile organic liquids will be
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in a well-ventilated development laboratory equipped with an automatic 

sprinkler system for fire protection. Most of the equipment in which 

U-235 will be handled is critically safe and has been designed to mini

mize the possibility of loss or spreading of radioactive materials. Also, 

the amount of material in process at any time will be limited to 250 grams.  

This equipment has been extensively tested and characterized using natural 

or depleted uranium.  

Special receptacles for storage of liquid and solid waste are provided 

in all these laboratories. This waste will be shipped to Nuclear Fuel 

Services at West Valley for disposal. Monitoring equipment is described 

under Appendix II below.  

Uranium-235 will be stored in a locked storage room in the security 

area. The material will be received from the Nuclear Fuel Services plant 

at Erwin, Tennessee, in a 55-gallon, drum-type birdcage equipped with a 

3" diameter polyethylene bottle, containing 250 grams of U-235 per bird

cage. (Bureau of Explosive Permit No. 1078 has been issued to the Erwin 

plant for shipment of special nuclear materials in this type of container.)* 

2. Plutonium-239, General Layout 

All work with plutonium will be done in a specially designed labora

tory, Room 069, in the basement of Building 1A, located as shown in 

Drawing 67036-8C. The adjacent room, 067, is the change room.  

The doors leading from the plutonium laboratory into the corridor and 

into Room 071 are sealed so access to the plutonium laboratory is only 

through the change room. Access is limited to specifically authorized 

personnel. Everyone entering the plutonium laboratory will be required to 

wear disposable coveralls or coats and shoe covers, which will be available 

in the change room. Immediately on leaving the plutonium laboratory, these 

* Outbound shipments of uranium and plutonium will be made in accordance with 

Title 10, Part 71, Code of Federal Regulations. It is anticipated that 

Section 71.6 ("General License") will be applicable to most shipments.
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will be removed and deposited in the receptacles provided. A knee-operated 

sink is available in the plutonium laboratory, and a sink and shower are 

available in the change room. A closed container for storage of bagged 

solid wastes will be provided in the plutonium laboratory. The floor of 

the plutonium laboratory is coated with an epoxy paint and covered with a 

heavy vinyl sheet taped in place to facilitate removal and replacement in 

the event of contamination.  

The plutonium laboratory, the change room, and Room 071 have their own 

common ventilation system, which is completely independent of the rest of 

the building. The blower for this system is connected to an emergency 

generator which will switch on automatically in the event of a power failure.  

The exhaust from the plutonium laboratory is split, with each portion going 

through a 30" x 24" x 12" absolute filter as shown on Drawing 67036-5B and 

67036-8C. These are fire resistant Model 1-D Cambridge filters. The return 

diffusers in each of these lines are louvered. There is a shut-off damper in 

each line just past the filter, so the filters can be isolated for changing.  

There is also a rough filter on each return diffuser. The exhaust from the 

lavatory in the change room will also go through an absolute filter before 

joining the main exhaust line. Air flows will be balanced so that flow is 

always from the change room into the plutonium laboratory.  

Each glove box is provided with an 8" x 8" x 5-7/8" absolute filter on 

both inlet and exhaust. There are butterfly valves on both sides of the 

exhaust filters, and between the intake filters and the box. Thus, the 
1.  

negative pressure in each box can be controlled to 4 to 2 of water, and the 

filters can be isolated for changing. The exhaust manifold from the boxes 

is split into two legs with a valve on each leg to permit changing of 

individual filters without disturbing the rest of the system.  

The exhaust fan EF-44 (see Drawing 67036-8C) is in the second floor Fan



Room and discharges through the roof by way of a short stack. The glove 

box exhaust blower is interlocked with a sail switch with EF-44 and cannot 

operated unless EF-44 is drawing air. The rated capacity of EF-A4 is 

9000 CFM at 3.6" water column.  

The ventilation of the plutonium laboratory will be adjusted to approx

imately -" negative pressure with respect to the surrounding rooms.  

In the event of loss of a glove, the air flow through the open port will 

be approximately 75 feet per minute. This should be sufficient to eliminate 

room contamination.

N

- 7A -
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3. Plutonium-239, Glove Box Layout 

The plutonium laboratory has eight glove boxes arranged in two parallel 

lines with cross-over ports at both ends and each cross-over port is provided 

with a sphincter valve and a bag-out port with a heat-sealable plastic bag, 

as shown on Drawing 67036-4C. The can in the sphincter valve is locked in 

positioh when not in use. The boxes are connected via nine inch square 

tunnels, and can be isolated from each other by means of a totally enclosed 

sliding glass door, with an inflatable rubber gasket for sealing. Thus, 

material can be introduced or removed at either end and can be transferred 

to any box without removal from the closed system. The cross-over ports do 

not have their own air inlet and exhaust lines but are kept under negative 

pressure by keeping the door to an adjacent box open.  

The boxes are of 14-gauge, 304 stainless steel construction and have a 

¼"-thick safety glass window, except for Box 6, which has a ½"-thick plexi

glass window equipped with a Neoprene diaphragm through which microscope 

eyepieces are brought out. The 3-foot glove boxes have two circular 8-inch 

glove ports, and the 4-foot boxes have three glove ports. There is a single 

glove port in each of the cross-over assemblies. Standard 15-mil or 30-mil 

gloves will be secured to the ports with rubber "0" rings. Details of 

glove box construction are shown in Drawings 67036-C, -1C, -2C, -3C.  

Each box has a water tap and cup sink which drains to either of two 

300-gallon Neoprene-lined steel tanks in the sub-basement of the building.  

These tanks are provided with a high level alarm system. Only uncontaminated 

liquids such as cooling water, etc. will be sent to these tanks. Draining 

of these tanks and handling of contaminated liquids is discussed in Appendix 

II below.  

An inert gas supply is available for atmosphere control in any box when
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necessary. The inert gas use will be intermittentIV as required for quality 

i*atrel of the material being processed in the glove boxes. The gas supply will 
be adjusted manually at supply bottles which are located outside the boxes. In 
order te insure proper operation of the inert gas supply, strict administrative 
controls will be exercised at all times as discussed below. The inert gas will 
net be used unless someone is present at all times; therefore, evermight operation 
of the inert gas supply will be permitted only if an sperater is present. In the 
event of failure of the exhaust system or other cases vhici could result in ever
pressure in the boxes, the inert gas system will be shut down immediately. This 
instruction will be posted as part of the emergency shut-dowx procedures in the 
laboratory. All gas cyelinders will be equipped with reducing valves and pressure 
gauges to eliminate everpressures that might be caused by sudden surges with a di
rect connection. The needle valve en the reducer will eliminate the possibility 
of sudden pressure increases.  

Lach box also has coupling for a fire extinguisher for emergency uses. Three 
boxes will be equipped with fire extinguishers at present and one of these is the 
large furnace box.  

to the box will have valves to permit removal or repair or the pumps witnout 

opening the box.  

Plutonium will be introduced into the facility immediately upon receipt, 

and stored in Box 1 until needed. Product will be stored in Box 5, and 

bagged out immediately prior to shipment.  

Box 1 will be used for unpacking and storage of plutonium shipments.  

Boxes 2 and 3 will be used for wet chemistry operations and contacting fine 

ceramic particles with plutonium solutions. Box 4 contains a vacuum oven and 

high temperature sintering furnace. The furnace has a water-cooled jacket 

to keep the surface temperature at an acceptable level. Box 5 has an 

analytical balance and will be used for product storage and packaging.  

Box 6 will contain apparatus for metallographic examination of ceramic fuel 

materials. Boxes 7 and 8 will be used for analytical sample preparation, 

miscellaneous wet chemistry and wet analytical chemistry.  

The glove boxes will be checked for leak tightness prior to use by a 

dye penetration test of all welds, and a soap bubble test of all window 

housings and joints with the system under a positive pressure of about three 

inches of water.  

All equipment and procedures will be tested in the glove boxes using 

analogues, prior to the introduction of plutonium.
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IX. Health and Safety Programs 

1. Uranium-235 

The detailed discussion of the health and safety programs for Uranium

235 is contained in Appendix IV.  

2. Plutonium-239 

Standard operating procedures for routine operation of the facility, 

including changing of gloves and filter, are given in Standard Operating 

Procedure PF-1.  

Procedures for liquid waste handling are given in Standard Operating 

Procedures PF-2.  

Procedures for solid waste handling are given in Standard Operating 

Procedure PF-3.  

Procedures for receiving and unpacking plutonium shipments are given 

in Standard Operating Procedure PF-4.  

Health and safety procedures are given in Standard Operating Procedure 

PF-5.  

Since the amount of plutonium in the facility at any time is limited 

to 25 grams, no special precautions regarding criticality are necessary.
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APPENDIX II 

STANDARD OPERATING PROCEDURE 

FF-l, Routine Operation of Facility 

I. Entering and Leaving the Facility 

A. Only personnel authorized by the facility supervisor shall be per

mitted to enter the facility, and everyone entering or leaving will 

be required to sign a log book kept outside the entrance.  

B. No one will be permitted to enter the facility alone. A second person 

shall either be present in the facility, or observing the operation 

from outside.  

C. Access to the facility will be only through the clean room. Disposable 

coveralls will be put on in the clean room, and disposable shoe covers 

will be put on at the entrance to the glove box room.  

D. On leaving the glove box room, shoe covers will be removed and disposed 

of in the receptacle provided, just before entering the clean room.  

Coveralls will be monitored after each use and disposed of in the 

receptacle provided if they are no longer usable or saved for re-use.  

E. After removal of coveralls and shoe covers, hands will be thoroughly 

washed, and hands and feet monitored. If there is any evidence of 

contamination, remain in the clean room and notify the Radiation 

Protection Officer.  

II. Operation of the Glove Boxes 

A. Before starting work in a box, read the manometer. If the pressure is 

between ½ and i inch, put on surgical gloves, untie box gloves and 

insert hands slowly so as to cause minimum disturbance to the pressure 

in the box. If the pressure is outside these limits, leave the glove 

box room and notify the facility supervisor.
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B. Sharp objects or tools will be used only when essential, and with 

extreme care to prevent puncturing of gloves. When necessary to 

handle objects with jagged surfaces such as broken glass, tongs 

should be used whenever possible. Any wound or cut received while 

working in the box shall be reported to the Radiation Protection 

Officer immediately. The use of flames in the boxes is strictly 

prohibited.  

C. When finished working in a box, check to see that all electrical 

equipment not in use is turned off, and sink covers and transfer 

port doors are closed. Carefully remove hands and secure gloves 

outside of the box, being careful to minimize pressure fluctuations 

during this operation. If vacuum has been used and is no longer 

required, be sure vacuum pump is turned off and valves are closed.  

D. Immediately on completion of work in a box, hands will be monitored 

before removing surgical gloves. If there is any evidence of con

tamination, notify the Radiation Protection Officer as soon as 

possible.  

E. On completion of work in the facility, surgical gloves will be 

removed and disposed of in the receptacle provided. After removal 

of protective clothing, hands will be thoroughly washed and monitored.  

F. Pressure in the boxes will be read at the end of each working day.  

Plant security personnel will be instructed to observe box pressures 

in the event of a power failure during non-working hours. Indicators 

will be placed outside the facility for this purpose. The Radiation 

Protection Officer shall be notified immediately if pressure exceeds 

the specified limits.  

G. When it is necessary to change gloves, this will be done under the 

supervision of the Radiation Protection Officer. The old glove will
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be positioned inside the box, and a new glove will be placed on the 

port and secured with an "0" ring in the position nearest the box.  

The old "0" ring will be worked loose through the new glove, and 

the old ring and glove will be pushed inside the box to be bagged 

out. The new "0" ring will then be moved to the position farthest 

from the box.  

III. Changing of Filters 

When it is necessary to change filters, this will be done under the 

supervision of the Radiation Protection Officer. Filters will be changed 

when the pressure- drop across the filter, as measured by the attached pressure 

gauge, changes by 25%.  

A. Box Exhaust Filters 

1. Close valves on both sides of exhaust filter and valve before 

inlet filter.  

2. Insert a new filter in a plastic bag and tape the bag in place 

on the filter housing over the old bag.  

3. With the new bag in place, remove the old bag, open the door, 

and remove the old filter into the bag.  

4. Insert the new filter in place and close the door.  

5. Heat seal the bag containing the used filter, and dispose of 

it in the solid waste container.  

B. Box Inlet Filters 

1. Same as Step (i) above.  

2. Insert a plastic bag over the air intake line and tape in place.  

3. Follow Step (2) - (5) above.  

4. Carefully remove the plastic bag over the air intake line and 

immediately open all valves.  

5. Monitor the area around the air intake line.  

C. Final Exhaust Filters 

1. Close either valve (A) or (B) on Drawing 67036-8, and close the
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corresponding shut-off damper and intake diffuser.  

2. Inspect the plastic bag over the filter housing and make sure that 

the bag is taped in place.  

3. Open the housing door and remove the old filter.  

4. Heat seal the bag and dispose of as solid waste.  

5- Insert a new filter in a plastic bag and tape in place.  

6. Insert the new filter.  

7. Leave the sealed bag in place until the next change. Open all valves 

and dampers.
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STANDARD OPEFRATING PROCEDURE 

PF-2, Liquid Waste Handling 

I. General 

A. There will be four categories of liquid waste which will be handled 

by different procedures, according to composition and likelihood of conta

mination.  

1. Aqueous process liquids which normally are not exposed to the 

glove box atmosphere, such as cooling water.  

2. Aqueous process liquids which contact plutonium in insoluble 

form, such as microsphere ammoniation and wash liquors.  

3. Aqueous process liquids which are known to be contaminated, such 

as analytical samples, solutions used for decontamination, etc.  

4. Organic process liquids.  

B. The hold tanks normally will be used only for the storage of uncon

taminated aqueous liquids. Except for category (1) liquids, no liquid is 

to be discharged to these tanks until the permission of the facility super

visor has been obtained.  

II. Category (1) Liquids 

These liquids will normally be discharged directly to the hold tanks.  

If there is any evidence of a leak which could result in contamination of 

these liquids, they will be collected inma container in the box until the 

operation can be shut down, and this liquid will be treated as a category 

(2) liquid.  

III. Category (2) Liquids 

A. These liquids will be collected and stored in a 500 cc. container in
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the box. Ammonia solutions and wash water will be stored in separate 

containers.  

B. When these containers are full, the contents will be filtered through 

a 10 mri Millipore filter.  

C. After filtration, ammonia solutions will be heated to just below the 

boiling point and held there until the pH of the condensate is no 

higher than 8.  

D. The solution will be sampled and counted. If the activity is less than 

3 x lOr*sPc/ml, permission will be requested to discharge to the hold 

tanks.  

E. If the activity is up to three times the specified limit, the solution 

will be diluted appropriately, and then follow instruction (D) 

F. A record will be kept of the quantity and concentration of all liquids 

discharged to the hold tanks.  

G. If the activity is in excess of three times the specified limit, the 

solution will be slowly boiled down to approximately 50 cc, and the 

residue will be mixed with Plaster of Paris and allowed to set, and 

will be bagged out as solid waste.  

IV. Category (3) Liquids 

1. These liquids will be accumulated to a volume of 100 cc, and precipi

tated with an excess of concentrated ammonium. The precipitate will 

be filtered out, and stored as solid waste. A record will be kept of 

the amount of plutonium in this waste, and it will be bagged out for 

disposal when its volume becomes inconvenient to store or when one 

gram of plutonium has been accumulated.  

2. The filtrate will be treated as a Category 2 liquid, and disposed of 

according to Procedure III.
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V. Category (4) Liquids 

1. Organic process liquids will be stored and re-used wherever possible.  

When feasible they will be purified for re-use by distillation.  

2. Organic liquids which cannot be re-used will be evaporated to dryness 

adsorbed on an excess of a suitable granular solid, and bagged out as 

a solid waste.  

VI. Monitoring and Emptying of Hold Tanks 

1. Only one tank will be used for receiving liquid at any time. The 

other tank will be held in reserve for diluting the effluent when 

necessary.  

2. The tanks are not to be emptied except by permission of the Radiation 

Protection Officer and the facility supervisor.  

3. A running record will be kept of all activity discharged to the tanks.  

When the plutonium content reaches 500P g, or when the tank is full, 

the Radiation Protection Officer will be notified. If the 500. g.  

level is reached before the tank is full, water will be added to fill 

the tank.  

4. The tank will be sampled and counted under the supervision of the 

Radiation Protection Officer. If the level is below 3 x l0-s Pc/ml, 

it will be discharged to the sewer system.  

5. If the level is above this limit, the contents will be transferred in 

increments to the second tank and diluted to bring the level down to 

the specified limit. The contents of the second will be sampled and 

counted again prior to discharge.
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STANDARD OPERATION PROCEDURE 

PF-3, Product and Solid Waste Removal 

I. General 

A. The approval of the Radiation Protection Officer will be required for 

all product removal operations, and he will be responsible for monitoring the 

operation.  

B. All such operations will be recorded in a notebook, listing date and 

time, description and assay of material removed, and description of any ab

normal occurrences.  

II. Packaging of Product 

A. Inside of a glove box the product will be carefully poured into a 

plastic bottle. This will be capped tightly and taped around the cap. The 

bottle will be carefully inspected and wiped clean of any evidence of conta

mination. It will then be inserted into a pipe container held in place in 

a vise or other appropriate clamping device, and the threaded caps for the 

pipe container carefully tightened. The pipe container will then be inspected 

and wiped clean of any evidence of contamination.  

B. Removal of Product 

1. Product will be bagged out as shown in the diagram below.  

C. Final Packaging 

1. The bagged product will be monitored, and packed for shipment as 

directed by the Radiation Protection Officer.  

D. Bag Replacement 

1. The old bag is secured by the "0" ring farthest from the box. Place 

a new bag over the old one and secure with an "0" ring in the groove 

nearest the box.
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2. Work the "0" ring on the old bag free through the new bag and 

remove.  

3. Remove the old bag and "0" ring into the box and store to be 

bagged out as solid waste.  

4. Carefully work the "0" ring on the new bag into position farthest 

from the box.  

III. Packaging of Waste 

Wastes will be bagged out and packaged and shipped according to proce

dures specified by the appropriate regulatory agencies.
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STANDARD OPERATION PROCEDURE 

FF-4, Receiving and Unpacking 

I. General 

A. The approval of the Radiation Protection Officer will be required when

ever any material is to be introduced into the facility. He will be responsi

ble for monitoring this operation.  

B. All such operations will be recorded in a notebook, listing date and 

time, description and shipper's assay of material introduced, and description 

of any abnormal occurrences.  

II. Opening of Shipping Container 

A. Operators will wear surgical gloves during this operation, which will 

be monitored and disposed of at the conclusion of the operation.  

B. The shipping container will be placed on a plastic sheet on the labora

tory floor, and the cover unfastened and removed. Enough packing material will 

be removed to lift out the secondary container. The surface of the outside 

container will be monitored. The disposal of the shipping container and pack

ing material will be specified by the Radiation Protection Officer.  

III. Introduction into Glove Box 

A. Containers less than three inches in diameter will be introduced through 

a sphincter valve, and larger containers will be bagged in.  

B. For introduction through the sphincter valve, the container will be 

inserted into an appropriate can, and one operator will carefully insert the 

can in the sphincter valve and gently press it into position, while another 

operator will be in position to catch the old can and remove the container 

into the glove box as soon as the new can is in place.  

C. For bagging in, operation will be as shown in the diagram below.
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IV. Unpacking Primary Container 

The secondary container will be clamped in a vise or other appropriate 

clamp or holder, and the cover carefully loosened and removed. The primary 

container will be carefully removed and placed in a stainless steel beaker.  

The secondary container will be recapped and all packaging materials will be 

transferred to the "out" box for bagging out.
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STANDARD OPERATING PROCEDURE 

PF-5, Health and Safety Program for Handling Plutonium 

I. Air Monitoring 

A. Equipment 

1. Air Sampler, Staplex Model TFIA Hi-volume 

2. Air Sampler, MCI Inc., Model HD28 Constant Flow 

Sampler, with Gast Pump and Gelman Filters.  

3. Gast pump with limiting orifices, Gelman filter 

4. Counter, Windowless, Gas-flow, Proportional, Nuclear 

Measurements Corp., Model PC-3A 

B. Procedure 

1. Air will be sampled continuously through two filters at breathing 

level in the laboratory during work hours. Samples will be collected 

daily and counted twice in the PC-3A windowless proportional counter, 

once shortly after sampling and again after allowing for decay of 

radon and thoron daughters.  

2. For non-routine situations, and for air sampling in other areas, the 

Staplex Hi-volume Sampler will be used.  

3. Stack effluent (downstream of the final filters) will be sampled 

continuously and isokinetically with a Gast pump and Gelman filter.  

Samples will be counted in the PC-3 counter.  

II. Surface Monitoring 

A. Equipment 

1. Alpha Survey Meter, Proportional Gas-flow, Eberline Instrument 

Corp. Model PAC-3G 

2. Alpha Floor Monitor, Eberline Instrument Corp., Model FM-3G 

B. Procedure 

1. Floors of the facility, change room, and entrance hall will be monitored 

daily during work periods.
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2. Surfaces other than floors will be checked daily with the PAC-3G 

Survey Meter for alpha contamination.  

.3. Filter paper smear samples from work areas will be counted daily 

in the Nuclear Measurements PC-3A Proportional Counter.  

4. Glove-box gloves will be examined daily and monitored for leakage 

by filter paper smears during periods of usage.  

5. Equipment and materials will be surveyed for removable and fixed 

contamination before release from the laboratory.  

Guide for Surface Contamination Limits 

Surface Limits 

Floors fControlled areas - 1000 dpm/100 cm2 total 
fUncontrolled areas - 200 dpm/100 cm2 total 

Released equipment [500 dpm/100 cm2, fixed 

lO0 dpm/100 cm2 , removable 

III. Area Monitoring 

A. Equipment 

1. Survey Meter, Victoreen Instrument, Model Thyac III, with 

alpha-beta-gamma probe 

B. Procedure 

The Thyac III will be used for gamma surveying where required, and 

for alpha detection in areas inaccessible to the larger probe of 

the PAC-3G survey instrument.  

IV. Liquid Waste Monitoring 

In general, liquid wastes known to contain special nuclear materials will 

not be permitted in sewage. Nevertheless, all effluent from the laboratory 

and clean room will be run into the collection tank and monitored before release 

into the general sewage system. A plancet alpha-counting procedure with 

Nuclear Measurements Corp. PC-3A proportional counter will be used.
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V. Personnel Monitoring 

A. Equipment' 

Three Hand Monitors, Eberline Instrument Corp., Model RM-3A with 

AC-3 alpha probes 

B. Procedure 

1. Two of the hand monitors will be mounted in convenient locations 

at work areas in the facility for routine survey of hands, surgical 

gloves, and other surfaces. Hand surveys are required after each 

operation in the glove box.
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2. A hand and clothing monitor will be placed near the exit from the 

facility for final contamination checks before leaving the room.  

VI. Equipment Calibration 

The Nuclear Measurements Corp. PC-3A proportional counter will be calibrated 

semi-annually with a Pu 2 2e alpha standard.  

The three hand monitors, floor monitor, and portable survey meter will be 

calibrated semi-annually with a Pu2 P standard, and their operation tested 

daily with an alpha check source.  

The Thyac III survey meter will be calibrated semi-annually with a Cobalt

60 source and - Pu239 alpha standard.  

VII. Bioassays 

A pre-employment urinalysis for special nuclear materials will be required 

of each employee to establish a base line. Thereafter, routine sixty-day 

sampling will be required, with additional special sampling when indicated, 

and at termination of employment.  

Urinalysis for plutonium in urine (and other biological specimens when 

necessary) will be performed by Isotopes, Inc., Westwood, New Jersey, using a 

procedure involving coprecipitation, separation on ion exchange, electrode

position, and counting by alpha spectrometry.  

Action points for excretion levels of plutonium will be 0.2 dpm/24 hrs.  

At this level the person will be removed from plutonium work, and re-samples 

will be taken.  

VIII. Medical 

See Section VIII of UF-1, Health and Safety Program for Handling U-235.  

IX. Protective Equipment 

A. Clothing 

Shoe covers 

Laboratory coats, disposable 

Coveralls, disposable 

B. Breathing 

Dust Respirators
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C. Procedures for Use 

Laboratory coats and foot covers will be worn in the plutonium facility.  

After one using, the foot covers will be discarded into a receptacle at the 

exit from the facility. Coats and coveralls will be monitored aftbr each use 

for contamination and collected in the receptacle when no longer usable.  

Respirators will be maintained outside the laboratory and will be used as 

required in special situations.  

X. Emergency 

A. Equipment 

1. Scott self-contained breathing apparatus 

2. First-aid kit, equipped for treating hemorrhage, lacerations, burns, 

and shock 

3. Emergency kit containing disposable plastic suits, boots, head 

covers, and full-face respirators 

4. Decontamination kit containing cleaning equipment, detergents, and 

waste containers 

B. Procedure 

Emergency equipment will be stored just outside the work area for use 

by Radiation Protection or Medical personnel. Emergency procedures are 

included with this application.  

XI. Waste Disposal 

All waste, including disposable clothing, will be packaged and shipped under 

applicable regulations to Nuclear Fuel Services, West Valley, New York, for 

disposal.
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STAIDARD OPERATING PROCEDURE 

PF-6, Emergency Procedures 

TABLE OF CONTENTS 

I. Accidential Spills 

A. Within glove box 

1. Minor spills 

2. Major spills 

B. Outside glove box 

II. Fire or Explosion 

A. Fire within glove box 

B. Fire outside glove box 

C. Explosion 

III. Glove Leakage 

IV. Medical 

V. Criticality 

INTRODUCTION 

All personnel working with plutonium will be required to become familiar 

with the safety emergency procedures described here before starting the work.  

They are intended to be guides for your actions during emergency, but not as a 

substitute for good sound judgment.
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I. Accidental Spills 

A. Within glove box 

1. Summon your supervisor. If, in his judgment, the situation requires 

it, summon the Radiation Protection Officer (RPo), or his designated 

substitute.  

2. In the meantime, if you are absolutely certain the gloves have not 

been punctured, do what you can to limit the spread of material.  

3. Proceed with the clean-up under the direction of the supervisor, and 

the monitor if necessary.  

4. Resume operations only after approval of your supervisor. Review 

your procedures critically to help avoid future accidents.  

B. Outside glove box 

The chance of radioactive materials being spilled outside the glove box 

(• is remote since the only operations performed outside the system are the intro

duction and removal of materials. In the event of rupture of a container during 

introduction or removal of materials, quickly evacuate and close the laboratory.  

Decision to evacuate the building will be made by the supervisor and Radiation 

Protection Officer. Remain nearby to be checked for contamination. Do not 

leave until the monitor gives approval. Decontamination will be directed by 

the Radiation Protection Officer using proper protective equipment. Re-enter 

the room only after decontamination and radiation survey are completed.  

II. Fire or Explosion 

A. Fire within the glove box 

1. Warn all personnel in the area and make a quick evaluation of the 

fire. Have someone summon the supervisor and the Radiation Protection 

Officer.



- 30 -

2. Small fires (paper, small quantities of solvents, etc.) can usually 

be extinguished by smothering. If this is impractical, use the 

fire extinguisher mounted in the box.  

3. If the fire is not easily controllable, retreat to a safe distance, 

telephone the Fire Department and pull the fire evacuation alarm 

located at the entrance to the facility. Remain nearby to assist 

fire-fighters and the Radiation Protection Officer.  

B. Fire outside glove boxes 

Any fire in the laboratory outside the glove boxes would almost certain

ly involve non-radioactive materials. However, respirators should always be 

worn when fire breaks out anywhere within the facility. Emergency procedures 

will be similar to those outlined for glove box fires.  

C. Explosion 

Explosion in a glove box is potentially the most dangerous occurrence.  

Quick action is imperative. For any explosion, assume that toxic material has 

been released into the laboratory.  

1. Hold your breath and immediately evacuate and close the laboratory.  

2. Have someone sound the building evacuation alarm, call the supervisor 

and the Radiation Protection Officer. Remain in the change room until 

you are surveyed for contamination if it is safe to do so.  

3. If there is any chance that contaminating materials reached your 

body, remove clothing and take a shower with copious quantities 

of soap and water. Repeat if monitoring shows contamination above 

permissable level. The Radiation Protection Officer will survey and 

dispose of clothing if necessary.  

III. Glove Leakage 

Positive reading on the hand monitor is strong evidence of leakage through
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the gloves. When this happens, proceed as follows: 

1. Do not move around any more than necessary to assure your safety.  

Widespread contamination may be avoided by proper control of move

ments.  

2. Have someone call the Radiation Protection Officer.  

3. Place your hands inside a plastic bag and carefully strip off the 

surgical gloves. Be careful not to touch your exposed skin with 

the contaminated glove.  

4. Check hand contamination again with the hand monitor. If still 

high, begin washing with soap and water in the sink.  

5. Have someone check clothing with the hand and clothing monitor. If 

high readings are noted, get the assistance of the Radiation Protec

tion Officer and the Medical Director for decontamination.  

6. Resume operations only after complete decontamination, area monitoring, 

and replacement of the defective glove.  

IV. Medical 

Any injury while working with plutonium, no matter how minor, is con

sidered serious. Small punctures can carry hazardous quantities of material 

into the body.  

In any injury, proceed as follows without delay: 

1. Summon aid from the medical office and call the Radiation Protection 

Officer. Do not leave the facility unless it is unsafe to remain there.  

2. If first aid or other assistance is needed, the persons administering 

the aid must wear protective clothing and surgical gloves. Respirators 

-. will be worn if there is any chance that the contamination can be 

airborne.  

Puncture wounds suspected to contain pilutonium may be excised (if deemed advisable 

by the Tledical Director), ashed and counted for plutonium. Otherwise wound monitor

ing will be performed at the Nayal-Medical Center.
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3. Flush open wounds with copious amounts of soap and water. Stimulate 

bleeding, if necessary, to help wash out contamination.  

4. Tourniquets should be used to control excessive bleeding and to help 

restrict uptake of radioactive material by the blood stream'.  

5. The Radiation Protection Officer will monitor wounds for residual 

contamination and the Medical group will proceed accordingly.  

6. In case of puncture or laceration, save the responsible material for 

examination and radiation survey.  

7. Injured persons will resume work only after release by the Medical 

Director.
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STANDARD OPERATING PROCEDURE 

UF-1, Health and Safety Program of Uranium-235 

Following is a description of equipment and an outline of the program 

for the protection of personnel working with enriched uranium.  

I. Air Monitoring 

A. Equipment 

1. Air Sampler, Staplex Model TFIA Hi-volume 

2. Counter, Windowless, Gas-flow, Proportional, Nuclear Measurements 

Corp., Model PC-3A 

B. Procedure 

1. Air will be sampled during procedures where air contamination 

hazard may be created. Collected samples will be counted in the 

PC-3A windowless proportional counter.  

II. Surface Monitoring 

A. Equipment 

1. Alpha Survey Meter, Proportional Gas-flow, Eberline Instrument 

Corp. Model PAC-3G 

2. Alpha Floor Monitor, Eberline Instrument Corp., Model FM-3G 

B. Procedure 

1. Floors of the laboratories and storage area will be monitored 

routinely.  

2. Surfaces other than floors will be checked with the PAC-3G Survey 

Meter for alpha contamination.  

3. Filter paper smear samples from work areas will be counted in the 

Nuclear Measurements PC-3A Proportional Counter.
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III. Area Monitoring 

A. Equipment 

1. Survey Meter, Victoreen Instrument, Model Thyac III, with alpha

beta-gamma probe 

B. Procedure 

The Thyac III will be used for gamma surveying where required, and for 

alpha detection in areas inaccessible to the larger probe of the 

PAC-3G survey instrument.  

IV. Liquid Waste Monitoring 

In general, liquid wastes known to contain special nuclear materials will 

not be permitted in sewage.  

VI. Equipment Calibration 

The Nuclear Measurements Corp. PC-3A proportional counter will be calibrated 

semi-annually with an alpha standard.  

The PAC-3G portable survey meter will be calibrated semi-annually with an 

alpha standard, and their operation tested before each use with an alpha check 

source.  

The Thyac III survey meter will be calibrated semi-annually with a Cobalt-60 

source and an alpha standard.  

VII. Bioassays 

A pre-employment urinalysis for special nuclear materials will be required 

of each employee to establish a base line. Thereafter, routine six-month 

sampling will be required, with additional special sampling when indicated, and 

at termination of employment.
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VIII. Medical 

A complete pre-employment medical examination and medical history survey 

will be required for each prospective employee. Semi-annual blood test will 

be routinely given each worker. Results will be examined for unusual indica

tions. The Washington Research Center has a Medical Director who will super

vise medical surveillance for both routine and emergency situations.  

IX. Protective Equipment 

A. Clothing 

Laboratory coats 

B. Breathing 

Dust Respirators 

C. Procedures for Use 

Laboratory coats will be worn in the SNM laboratory. Respirators will 

be maintained outside the laboratory and will be used as required in 

special situations.  

X. Emergency 

A. Equipment 

1. Scott self-contained breathing apparatus 

2. First-aid kit, equipped for treating hemorrhage, lacerations, burns 

and shock 

3. Emergency kit containing disposable plastic suits, boots, head 

covers, and respirators.  

4. Decontamination kit containing cleaning equipment, detergents, and 

waste containers 

B. Procedure 

Emergency equipment will be stored outside the work area for use by 

Radiation Protection or medical personnel. Arrangements have been made 

with the Clarksville, Maryland, Fire Department to provide fire-fighting
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assistance, and with the Naval Medical Center, Bethesda, Maryland, to 

provide emergency hospital facilities. ..- e-tsre 

cotain plutoniumtIjb xiz i cmdavcbob the Madi-al 

-Di-reetor) 3-- easd- aand- coan bed ftr pluteniu. Qhis wouind mn~~ 

-wi-l-be-performcd at the wivnl Medieal Center.  

.XI. Waste Disposal 

Waste will be packaged and shipped under applicable regulations to Nuclear 

Fuel Services, West Valley, New York, for disposal.

(
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.. R. Grace & Co. hereb makes application to the United States 
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A majority of each class of stock of the applicant and a majority 

of the voting power represented by stock of the applicant is owned by citizens 

of the United States. The applicant knows of no information concerning any 

control or ownership exercised over the applicant by any alien, foreign cor

poration, or foreign government. To the best of the applicant's knowledge 

and belief no control is exercised over the applicant by any alien, foreign 

corporation, or foreign government.

2. W. R. Grace & Co., through its Research Division, is a sub
contractor to the General Electric Compaw,. General Electric in turn, through 
its Aircraft Nuclear Propulsion Department, is a prime contractor to the 
United States Atomic Energy Commission. Under the terms of the subcontract, 
Grace is to attempt to carry out certain developments of a classified nature 
in the field of uranium chemistry. This development work involves handling 
special nuclear material which is to be furnished to Grace by the General 
Flectric Company. Therefore, in order to carry out the subcontract, Grace 
must be able to receive, possess, uses and transfer such special nuclear 
material. Al work under the subcontract will be out at Srao.'.  

In general, the subcontract requires that Grace exert its best 
efforts to prepare compositions of urania and other materials having specific 
properties and characteristics. Preparation of these compositions will be 
attempted using source material available to Grace under its Source Material 
License No. C-4132. If success is achieved, the preparation of certain of the 
compositions will be repeated using enriched urania so that the contractor can 

determine the nuclear properties of the resultant material. Grace has also 
agreed to supply the contractor with large labortory amples of ec 
compositions containinr enriched materials as required.  

3. W. R. Grace & Co. requests that a license for special nuclear 
material be granted for a period of one year.  

h. The amount and specifications of the special nuclear material 
to be used by Grace will be determined by the prime contractor, General 
Electric. We have been informed that we will normally be asked to work with 

approximately 25O grams of X material, a highly enriched uranium dioxide. The 

contractor has also stated that we may be asked to work with enriched uranium 

sulfate and enriched uranium chloride. If our work is successful, we may re

ceive and use, during the course of the contract, as much as 1.5 kilograms of 

special nuclear material. However, we will not have in our po!sssion at the, 
asbington Research Center more than 25D gvams of special nuclear materlial at 

any one time.
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5. It is estimated that Grace may desire to receive the first 
shipment of special nuclear material from the contractor by October 17, 1960.  
Subsequent receipts and transfers will be scheduled when and if the research 
and development work proceeds sucoesufully. In any event, it is anticipated 
that all receipts and transfers will have been accomplished by the termination 
of the subcontract on June 8, 1961.  

6. The Research Division of W. R. Grace & Co. has both the physical 
facilities and qualified personnel to handle special nuclear material. Orace' s 
Washington Research Center is completely modern (bWlt within thelast 3 years) 
and comprises two laboratory buildins with more than 90,000 square feet of 
floor space (a third building is under construction), a Van De Graaff generator, 
auxiliary buildings and services, and is well equipped with the latest ana
lytical instruments. The present staff numbers more than 100 professionals and 
is supported by 200 technical, clerical and service personnel. Grace already 
has a Byproduct Material License and a Source Material License for the Washington 
Research Center.  

Bref resues a8" giv beloW ru# se b A'wia 

additional personnel mho have had such training or experiemoe, we have listed 
only those who would be directly concerned with the subcontract, with safety 
precautions or who would act in a consulting capacity.  

F. T. Fitch §upervisorp Inorganic Chemical Research 

1 Dr. Fite, Principal Inves at on the sboontamep. has had more 
yrthan 17 y " Inorganic rsearch experience, Ipludi speeiait in the 

k, codmstry of thorium, uranium, rare earths, siliea, fluorine and satalysts.  
For approximately 7 years Dr. Fitch was associated with the National Research 
Council of Canada, where his work on thorium, uranium, plutonium, and fission 
product separations was in support of the Chalk River Atomic Energy develop
ment.  

James H. Baird Ana]ytical Research Group Leader 

Mr. Baird, Analytical Consultant on the subcontract, has had more 
than 13 years experience in the development of analytical methods, including 
microscopy, functional group analysis, radiochemistry, eleotroanalyau, particle 
size analysis, and gas/liquid chromatography. Mr. Baird has taken a 6-months 
course, "Principles of Analytical Radiocheuistry", at the roeklyn Polytechnic 
Institute and has had 2 years on-the.-ob training vith Merck in the use 
of radioactive isotopes.



w. n. GRACE & co.K 
Research & Develoipment Division 

WASHINGTON RESEARCH CENTER rpce 
CONTINUATION 

United States Atomic Energy Commission 
October 4, 1960 
Page!4 

R. X. Taylo Supervisor,, Inorganic Chemical Research 

Dr. Taylor, a consultant on the subcontract,, has had more thin 38 
years experAsnicein th hecEa n~ria .ityQ n~m c cpounds 

tus.-D1r. ?atylor has had 32t yearspart time ozp~r$weno.n baudlb~g za4div salt 
solutions fbr t he Kelly Cl Int .-and;J.8. g:PitUAc Ufllt V6. ic Up.tl In' 

'fr.Joyeri Radiationl # oteation I'l. -1- of the Vtshington lRe~arch 
Center, has had 9 years experience in the organic synthesis of radioactive
labeled mateorials. -Dri- Nayorl!a-formal tALnivg,~ &.uAdIItion to On-thý-.job 

uliý FOOIjMi a ni stalawd faoiUtas. It -" part kf lutwo 
modemp research laboratory constructed 3 year's ago, Z xtensive maintenance, 
os31325ri21# am 1machim.*a.p wervios a"rc awi~able.  

fet Vimroesvres , as ant~ned ft"~tAhIL A.8 Lnto Is f.9~e Ord, 

Vroc"Ures iediwse-`tortg wurdts-e aoab4adP~ t ub b 
4exeriment'and '6-tlimiaite rat~is~a fala~,Iatd z~Smn~ tes 

'*ý rp-6i -di e .fete1 ttn.ssdb4p4.e c1rwoo for 

prmssand i peist1sea.a'*4mt oMOe hn2)g s (one 

In most of., theý prmutos teeeilnclear xateriw. -vill be 
a'issociated'VU ith emlw-,m cuiomiutios abick am -req t-A~ And which. qat rUv.  

r~y trib.t Weoaution during, Apoesu ýV bitA.SG a s~b he t~ 

-The"e precautions 1wlyUb oVOg ~4

Sb) Closed laboratory at redue pressure idt'ltration 
and monitoring of vented air.  

a) Inclosed$ protected and vented equipmmnt.  
d) Personnel protective clothing and devices.  
e) Close monitoring of area and equiiment.
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The special nuclear material will be received as a non-volatile material, usually as the oxide, and will be put into solution as the initial step. Throughout the preparations and as product, it will be handled as a solution or slurry. No volatile or inflamable solvents are involved. Neither the toxic agent nor the special nuclear material will exist in a volatile form during the operations. The precautions are required because of the extremely low penmissable levels of the agents. They prevent an ingestion hazard due to mechanical air entrainment or to contamination which 
results in two. dustsh.  B us, th speia 

toxi cs te pca nuclear material will be associated with highly ' toxic compounds which require strict procedures, as reeomede by the A.E.C. , 
to Protect personnel, to ensure quantitative handling of the materials, and to avoid contamination. This includes close monitoring supervision of the toxic compounds and medical supervision of the personnel. Monitoring for the work with the toxic oempounds requires a detailed, daily sampling program (both =sear and air samples) of the areas, of the equipmnt and of individual 
operations with a final spectrographic detersination. V617 low peruissable levels aust.-Aan 4 be, iua mlntieThsua 

sto be md in th prepa-ati•o of selected samples bv methods well exblished by prior works, using the toxic compounds and normal or depleted urania. The monitoring progm of both sear and air samples for the tfxi co=pounds Will apply in these cases but will also include alpha countifg for the special nuclear material to bring this constit
uent under strict supervision.  

The .'4pa Mt ikailabl or on ord~er to oonduwt the mowioing program $for the toxi aget a•nd spmeln er- m -terial is s umrsed bri1tly below, 

Saex Hi-Volis Air Sampler, Model TFIA.  

Jarrell-Aa_ 3.4 am. Ebert Model 7102 Spectrograph 

Jarrell-Ash Mierophotometer, Model 2100 and 
supporting accessories 

Radiation Detections 
Nuclear Measurments Corp. PC-3A, Windowless Gas-nlow 

Prwopow a~s,_ Aqmiter. This instrumVn winl be -used -or activity on flters', smears and 
other deposits,
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Radiation Detection: (Continued) 
Victoreen Cutie Pie Survey Meter, Model 740B.  

Sensitivity range 0-100 mr./hr., window thickness 
00005 inch of wylar. Useful for laboratory 
uveyI detects alpha contamination as well 

as beta and gamma.  

Tracerlab Survey Meter, Model SU14.  
Sensitivity range O -25 imr.Air., window thickness 
less than 2 mg/cm2 . Also useful for laboratory 
surveying. It is more sensitive but less con
venient to use than the Cutie Pie.  

There will be close supervision of personnel by the applicant' s 
medical department throughout the work, including physical examinations before, 
during and after working with the-toxic compounds and with the special nuclear 
material. An unsatisfactory medical history or physical condition can exclude 
an individual from the work at any time.  

Srace proposes the following shipping procedures to protect against accidental conditions of criticality in the transportation of special nuclear material.  
The information required by Section 71.23, Part 71, of the Code of Federal 

Regulations is given below.  

The maximum quantity of special nuclear material to be shipped in 
each .otainer is 250 grams. A shipment will include only one container. The 
special nuclear material wil be ful4 enriched U-235 in the form of a hydratd 
U . ranium dioxide suspension or colloid. The suspension or colloid*&y contain "up to 30% uranium dioxide.  

Each shipment of special nuclear material will be loaded into a leak
proof container packed in absorbent material (eq. Kimpac) in a one-gallon can.  
The one-gallon can will be centered in a 20" x 20" x 20" bird cage bearing 
Bureau of Explosives Permit No. 988 for transportation of radioactive materials.  
A radioactive material red label identifying the contents will be attached. The 
shipment will be made by Railway Express Armed urveillance Service.  

In addition to the abovoe, all packages will be surveyed to determine 
that their surfaces are free from alpha contamination (<20 disintegrations per 
minute per square foot as determined by alpha smear) before shipment is made.  
The receiver wll be notified by telegraz when and how shipment is made.
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TO the best of our knowledge and belief the PrTnosed8* we ha&e 
propooed are bentii ,.,trot,,against accidental ccemditionS of 

proposed are etaing idtO adqtunt te 7 ors•ibility of accidents, including 
criticalitys Uktng ino 000unt• tl'e PJo"••

flooding, fi:e and wreckage.  

If additionl iformation is required we will be happy to supP% 

it.  
Very truly yours, 

W. P. Gage 
vice President

S ' .• - • 'A ; ' , 

/': ",V.,

i
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MaY 28, 1964

Mr. Donald A. Nussbaumer, Chief 

Source and Special Nuclear Materials Branch 

Division of Licensing and Regulation 

United States tomic Energy Commission 

Washington 25, D.C.  

License No. SNM-417

U *

Dear Mr. Nussbaumer: 0 / V I 

W. R. Grace & Co. hereby makes application for amendment of the 

above designated special materials license to permit us to store 

a larger quantity of special nuclear material in a locked rocm 

on the premise of our Washington Research Center without in any 

way changing the quantities of materials designated for processing 

use at any one time. We are furnishing below information in 

support of this request for amendment which was discussed with 

Mr. R. L. Layfield of your office.  

In simple terms, we desire to amend our present license to allow 

storage of up to 1,000 grams of enriched U-235 in a locked storage 

room on the premise of our Washington Research Center (the storage 

room is located in Lab. 001 of Building No. 1) with the maxiumm 

limit of material in process remaining at 250 grams as stipulated 

in our present license. The U-235 would be received from the Erwin 

plant of Nuclear Fuel Services, Inc. at Erwin, Tenn. in 55*.Sallon 

drum-type birdcages equipped with 3" diameter sleeves with the 

active material sealed in a 3" diameter polyethylene bottle, con

taining 250 grams of contained U-235 per birdcage. (Bureau of 

Explosives Permit No. 1OT8 has been issued to the Erwin plant for 

shipment of special nuclear materials in this type of container.) 

To further amplify the supporting information to this petition, 

we are referring below to supporting information contained in 

our letter of 4 October 1960, which gave the information required 

by the code of Federal Regulations and indicating under each itia 

number changes which have occurred up to the present time.  

1. There have been changes in the officers of the parent 

company, and we are therefore listing below the current 

slate of corporate officers: 1/

!iý.ormation in this record was deMeted 
in accordance with the 'Freedom of Information 
Act, exemptions 
FOLA- -2 r"i)/ ITEM # __ &
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Mr. Donald A. Nussbaumer

Name and Title 

J. Peter Grace 
President 

Alexander T. Daignault 

Executive Vice President 

Felix E. Larkin 

Executive Vice President

Andrew B. Shea 
Executive Vice 

0. V. Tracy 
Executive Vice

Page 2
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Citizenship
Address

P

President 

President

Franklin Moon 
Vice President and 

Secretary 

Charles H. Erhart, Jr.  

Vice President 

Thomas E. Hanigan, Jr.  

Vice President 

John D. J. Moore 

Vice President 

D. W. Robbins, Jr.  

Vice President 

K. A. Lawder 
Treasurer

F. R. Feuss 
Controller

ow 

Agwa

2. The stipulated reason for issuance of the original, license 

was because of our operations as a subcontractor to the

General Electric Co. This has now changed to the following: 

"W. R. Grace & Co. has nuclear interest through the o@mpercial 

activities of its Nuclear Fuel Services subsidiary. The 

Research Division of the company will have need from time 

to time to perform experimental work seeking to develop 

improved technology in fuel processing which will require 

work with small amounts of enriched uranium'.
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3. We would like to maintain this license for an indefinite 

period. It currently expires in October, 1964, and we would 

like to have it extended at that time.  

4. The information supplied in our letter of October 4, 1960, 

in reply to this item is now completely obsolete and should 

be changed in accordance with the information given in 

paragraph 2 of this letter above.  

5. We request permission to receive the first shipment of 

material under this amended license at the Washington Research 

Center by 8 June 1964. Subsequent receipts and transfers 

will be scheduled as required by the progress of the research 

and development programs.  

6. Some additional personnel will work with this material; but 

we understand that details on them are not required.  

7. The information originally given under this item as to 

facilities is still correct, however, the current series of 

experiments is to be carried out in our laboratories 213-215 

as well as in laboratories 225-227 which were originally.  

designated in our application as the only site for operations 

with special nuclear materials. The new laboratories conform 

essentially to the same standards of safety as the previously 

stipulated laboratories, except that they are not separately 

filtered through absolute filters with negative pressure 

provisions. The reason for lack of this precaution in the 

additional laboratories stipulated (Laboratory 213-215) is 

that we no longer contemplate use of beryllia in conjunction 

with the experimental work.  

The point of origin for shipment of enriched urania to this 

laboratory will also be changed. The material will now 

come from the Erwin plant Nuclear Fuel Services in Erwin, 

Tenn. Accountability will be maintained by them, and we 

will ship back to them the full 250 grams which they ship 
to us.  

Under the amended license, we propose to receive four 250 

gram birdcages at one time and to store them in a locked 

room. One of these cages would then be issued and the 

material handled by our chemists in laboratory operations.  

At the conclusion of their experiments, they would have to 

account for the entire 250 grams through weighing of the 

final material and would then repackage this material in the
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original birdcage for shipment back to Erwin. Only after 
completion of this cycle would the second birdcage be 
opened and additional enriched U-235 taken into the 
laboratory for processing. In this manner we would have 
an absolute check against possible inadvertent accumulation 
of material into a dangerous level.  

In paragraph 5 under Item T of our original application we 
stipulated that operations would be carried out under the 
directions of personnel in the General Electric Corporation.  
This is now obsolete and the current operations would be 

carried out under the direction of the Safety and Criticality 
Engineers from the Erwin plant of Nuclear Fuel Services.  

We should also point out that the material given in para

graph 6 under the original item 7 is no longer completely 
applicable. The current series of experiments will be at 
the direction of various projected customers of Nuclear 
Fuel Services, Inc.  

8. The information given under this item in our original 
application is now obsolete and is modified by the basic 
information given above. We no longer contemplate processing 
urania with beryllia. Shipping procedures are also changed 
as above. Shipping procedure and monitoring will remain 
as formerly listed.  

We appreciate your cooperation in this matter and hope that the in
formation given will be sufficient to permit prompt amendment of this 
license.  

Very truly yours,, 

W. K. O'loo fn, Director 
Contract Opeer tions 

WKO/c 

It
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W. R. G R A C E & C O M P A N Y 
HMS LABORATORY 

BOX 188 
POMPTON PLAINS, N.J.  

September 10, 1965
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United States Atomic Energy Commission 
Washington, D.C. 20545 

Attention: Dr. John A. McBride, Director 
Division of Materials Licensing

Gentlemen: 

W. R. Grace & Company hereby makes application to the United 

States Atomic Energy Commission for a Source and Special Nuclear 

Materials License for use at its HMS Laboratory at Wayne, New Jersey.

The information required by Section 70.21 and Section 70.22, Part 70, 

Chapter 1, Title 10, Code of Federal Regulations, is contained herein 

and is presented in the same numerical order.  

1. WJ-R. Grace & Company was incorporated in the State of 

Connecticut in 1899 and has its principal office at 7 Hanover Square, 

New York, New-York (10004). Below are shown the names, titles, addresses, 

and citizenship of Grace's principal officers: 

Name and Title Address Citizenship 

J. Peter Grace 
President 

Alexander T. Daignault 
Executive Vice President ..  

John C. Duncan 
p.! e xecutive Vice President 

acco; ai~ce ti~th the Fr~4mormat~r -- ~*an-A #'~i~rnf 
Act, exemptions c; --- m',e4- R ,.3 -t[ r 

FJ4Ui5i 'LiG 3045
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United States Atomic Energy Commission 
Washington, D.C.  

From: R. M. Mandle 

Name and Title Address Citizenship 

Felix E. Larkin 
Executive Vice President 

Andrew B. Shea 
Executive Vice President 

0. V. Tracy 
Executive Vice President 

Franklin Moon 
Vice President and Secretar , 

Charles E. Erhart, Jr.  
Vice President 

Thomas E. Hanigan, Jr.  
Vice President 

John D. J. Moore dr 
Vice President 

D. W. Robbins, Jr.  
vice President 

K. A. Lawder 
Treasurer 

F. R. Feuss; 

Controller 

A majority of each class of stock of the applicant ani majority 

of the voting power represented by stock of the applicant is owned by 

citizens of the United States. The applicant knows of no information 

concerning any control or ownership exercised over the applicant by an 

alien, foreign corporation or foreign government.
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United States Atomic Energy Commission 
Washington, D.C.  

From: R. M. Mandle 

2. Certain research concerned with the nuclear fuel cycle is 

being conducted at the company's HMS Laboratory located in Wayne, New 

Jersey, where a laboratory scale gas centrifuge test bed has been 

installed.  

Research activities and operations pertaining to gas centrifuges 

are performed in association with Electro-Nucleonics, Inc., of Caldwell, 

New Jersey, under Contract No. AT(49-2)-2459 with the United States 

Atomic Energy Commission. The company will have need from time to time 

to perform experimental work seeking to develop improved gas centrifuge 

technology which will result in the slight enrichment of small amounts 

of uranium.  

Natural or depleted uranium hexafluoride will be obtained from 

ordinary sources. An experimental feed will be made by quantitatively 

vaporizing these gases into a manifold to form a controlled composition 

as determined by chemical and isotopic analysis. Gram quantities of 

this gas will be quantitatively fed into the gas centrifuge system where 

samples of the product and waste gases from the centrifuge will be 

collected and analyzed. Because of the separative work performed by 

the centrifuge some enriched uranium samples may be collected. No 

enriched uranium will be manufactured.  

3. W. R. Grace & Company requests that a license for source 

and special nuclear material be granted for a period of three years.
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United States Atomic Energy Commission 
Washington, D.C.  

From: R. M. Mandle 

4. Uranium hexafluoride will be stored in cylinders in the 

laboratory, a vault-like controlled area, in quantities so that the 

maximum of UF 6 possessed at any time shall not be in excess of 250 grams 

of contained U-235. This material may be in any physical, chemical or 

isotopic form.  

5. Receipts and transfers will be scheduled as required by the 

progress of the research and development program, except that in no case 

will there be more than 250 grams of contained U-235 on the premises at 

any time.  

6. The HMS Laboratory has both the physical facilities and 

qualified personnel to handle source and special nuclear materials.  

Additional technical support is available from the Research Division 

of W. R. Grace & Company at Clarksville, Maryland, which has technical 

responsibility for the HMS Laboratory; and Electro-Nucleonics, Inc., 

Caldwell, New Jersey, which develops the basic machinery.  

Brief resumes are given below for the present personnel who have 

had training and experience in the handling of radioactive material: 

HMS Laboratory Personnel 

R. M. Mandle, Laboratory Manager 

Mr. Mandle was formerly manager of the W. R. Grace rare earth 

and thorium plants and has 17 years experience in handling radioactive 

materials. He now has direct full-time responsibility for the HMS 

Laboratory. He also has responsibility for the radiation safety aspects 

of the HMS Laboratory.

&
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United States Atomic Energy Commission 
Washington, D.C.  

From: R. M. Mandle 

R. A. Brooks 

Mr. Brooks has had more than 25 years of electronic and mechanical 

experience. He was formerly associated with Wm. B. Johnson Associates in 

the design and testing of various radiation detection equipment.  

E. G. Smilek 

Mr. Smilek was formerly in charge of the thorium refining plant 

of Rare Earths, Inc. (a W. R. Grace subsidiary) and has had 10 years 

experience in handling of radioactive material produced under AEC 

Contract No. AT(30-I)-1037.  

Research Division, W. R. Grace Personnel 

M. G. Sanchez 

Dr. Sanchez in his capacity as Vice President, Inorganic and 

Nuclear Research Department, has worked in the field of research involving 

such projects as (1) preparation of special nuclear fuels for reactors, 

(2) preparation of special nuclear fuels for space crafts, and (3) prepara

tion of special ceramic systems for the ANP program.  

G. E. Ashby 

Mr. Ashby has had 15 years experience in analytical and physical 

research including specialization in X-ray diffraction and spectrocopy.  

For three years before joining W. R. Grace he was supervisor of the 

X-ray diffraction and electron microcopy for the Trace Elements Program 

of the Atomic Energy Commission at the U. S. Geological Survey.
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United States Atomic Energy Commission 

Washington, D.C.  

From: R. M. Mandle 

Electro-Nucleonics Personnel 

J. J. Newqard 

Mr. Newgard, President, did graduate work at Columbia University 

in electromagnetic separation and enrichment of isotopes. He was 

employed by Westinghouse Electric Corporation where he engaged in design 

and construction of a solid source mass spectrometer for UF 6 isotope 

analysis. He was formerly project engineer and Supervisor of Atomic Techno

logy with Pratt & Whitney Aircraft and Thiokol Chemical Corporation 

respectively, with particular emphasis on nuclear reactors and nuclear 

reactor propulsion.  

V. V. Abaiian 

Mr. Abajian, Vice President, is a licensed Professional Engineer 

in the State of New Jersey. He has broad experience in the design and 

manufacture of mechanical components, rotary mechanical and hydraulic 

equipment. Mr. Abajian is largely responsible for the design, fabrica

tion and testing of the gas centrifuges installed in the HMS Laboratory.  

7. The HMS Laboratory is a modern two-story building providing 

6,000 square feet of area devoted exclusively to gas centrifuge technology.  

The gas centrifuge machines are located on the first floor in an air

conditioned vault-like work area. Access to the machines is limited to 

authorized personnel by usual AEC security systems.  

The laboratory contains the necessary mechanical and analytical 

support facilities as well as offices, locker rooms, power plant, etc.
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United States Atomic Energy Commission 
Washington, D.C.  

From R. M. Mandle 

The entire gas centrifuge system operates under a vacuum which 

minimizes any airborne activity or waste disposal. Safety showers and 

eye washes are strategically located in all areas where uranium hexa

fluoride is handled. Personnel have been trained in the handling of 

UF6 both from the standpoint of contamination control and of chemical 

reactions with organic compounds and reducing agents. Fluorinating and 

HF forming characteristics are recognized and first aid treatment by 

prompt flushing is understood. Any wastes resulting from safety showers, 

floor washings or hydrolysis of uranium hexafluoride are collected and 

treated in an approved and constantly supervised radiological waste 

treatment plant located on the property.  

A radiological health and safety program will be followed similar 

to that in force at the adjacent thorium processing plant of W. R. Grace.  

In addition to the available services of that plant's health physics and 

safety personnel, the following radiation monitoring equipment is available: 

Sampling and Survey 

Staplex Hi-Volume Air Sampler with Model TFA 41 Filter 

Radiation Detector, Anton Electronic Laboratory, Inc, Model #5 

Radiation Detection 

Nuclear Corporation DR-15 Gas Flow Windowless Proportional Counter 

Nuclear Corporation EDU-12 Sample Evaporator 

Radiation Instrument Development Laboratory Model 49-54 Scaler

r
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Washington, D.C.  

From: R. M. Mandle 

Analysis 

Applied Physics Corporation MAT Mass Spectrometer 

Personal Monitoring 

Film Badge Service, St. John's X-ray Laboratory.  

8. The amount of uranium 235 used in the HMS Laboratory at 

one time will be limited to 250 grams, therefore, there is no possibility 

of criticality.  

Natural or depleted UF 6 , involving gram quantities, is fed to 

experimental gas centrifuge machines to determine the effect of machine 

design on the separation of U-235 isotopes in order to develop a feasible 

gas centrifuge for isotope separation. Following the product and waste 

sample points, the enriched and depleted UF6 gas streams exit the 

centrifuges and are immediately condensed together in a common cold 

trap or in a receiving cylinder. Following a run, the contents of the 

common cold trap are vaporized to a cylinder and condensed. Then the 

contents of the vacuum system cold traps are vaporized and condensed in 

the same cylinder. If a receiving cylinder is used instead of a cold 

trap, the contents of the vacuum system cold traps are vaporized and 

condensed in the receiving cylinder. In any case all of the material 

charged except small amounts withdrawn for sampling is discharged into 

the same container. The contents of the receiver cylinder are warmed 

in a constant temperature bath, liquified, mixed by rolling the clyinder 

and then cooled and solidified. The mixed UF6, at natural U-235
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United States Atomic Energy Commission 

Washington, D. C.  

From: R. M. Mandle 

concentration, is ued as a feed for additional experiments. Thus no 

enriched uranium is manufactured. Even the sample, after analysis, 

will be remixed to the natural state.  

Additional details in support of this application are contained 

in the enclosed Form AEC-2 and supplements thereto.  

If additional information is required we will be happy to 

supply it.  

Very truly yours, 

W. R. GRACE & COMPANY 

R. M. Mandle 
Project Manager 
HMS Laboratory

RMM:MCB
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PERMISSION 

I give permission to employees, contractor personnel, and agents of the U. S.  

Department of Energy and the U. S. Nuclear Regulatory Commission to perform a 

radiological survey on the property described below. I understand that this 

may involve disturbing some underbrush and vegetation, and will include 

drilling a few holes in the ground as described in the NRC letter dated 

which transmitted this form. My restrictions on this permission 

are listed below.  

Property Description: 

Property Identified as Block__ _ __ _ _ 

Lot 

Restrictions:

V7�
)

signature Dy//ownerts) oT prUperTy 
or aUthorieT representative

a

ýAddress

ITEM #
Information in this record was deleted 
in accordance with the Freedom of Inform atio :7 UW• 
Act, exemptions • " 
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