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September 16, 1974

Mr. Bernard Singer, Chief

Materials Licensing

United States Atomic Energy Commission
Washington, D. C. 20545

Ref. License STA-422

Dear Mr. Singer:

On July 26, 1974, I sent you what turned out to he a "Draft"
report from Applicd Health Physics, Inc., on the deccntamination
work done at our Pompton Plains (fayne Township), New Jersey,
facilities. Today I received a final report from them and am for-
warding it to vyou.

Mr. Epstein, of the Compliance Section at King of Prussia,
inspected the premises on August 1-2 and found several small areas
that needed further cleaning. Tnese were corrected, and he is
scheduled to return for another inspection on September 20.

As in my letter of July 26, we are requesiing release of
these facilities for unrestricted use and termination of our
storage license.

I would again like to ask you to give priority to the release
if possible. Our prospective buyer is anxious to move in. Thank

you.

Very truly yours,

S-S j):LéCVLLv

E. L. Mobley

Supervisor

Environmental Control / -0{
BLM:nbs ’
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¢ .
Licensee: W. R. Crace License No: STA=422
- 3 . K} 3 III
Davidson Chemical Division Priority:
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P. 0. Box 188 Category:

1 i 07
ation: Pompton Plains, New Jersey 444
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Yype of Licensee:
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SUMMARY OF FINDINGS

Enforcement Action

None

Scope of Inspection

A. A special inspection was conducted on July 31, August 1, 2, 1974,
at the licensee's facility at Pomptom Plains, New Jersey to review
the licensee's submittal to Materials Licensing requesting termina-
tion of License No. STA-422.

B. A second inspection was conducted on September 20, 1974, to review
the licensee's revised submittal to Materials Licensing and to
resurvey those areas that were above guideline levels during the
August inspection.



1.

REPORT DETAILS

Personnel Contacted

Mr.

Mr.
Mr.

Mr.

B. L. Mobley, Supervisor, Environmental Control, W. R. Grace
Company
Paul B. Klevin, Consultant to the licensee
Robert Gallegar, President of Applied Health Physics,
Bethel Park, Pennsylvania
R. Russo, State of New Jersey on September 20, 1974

Initial Survey

a.

The inspector learned that a decontamination effort was per-
formed by personnel from W. R. Grace and persomnel from
Applied Health Physics. The decontamination job took from
March 11, 1974 to July 18, 1974.

During the initial visit, the inspector made 67 readings using
an Fberline Model PAC 15A Scintillation alpha counter cali-
brated July 8, 1974, by BNL. The surveys were to determine
the total alpha activity on floors and surfaces throughout the
facility. Beta-gamma measurements were taken in similar areas
using an Eberline model E-120 GM remote probe with a 1.4
mg/cm? window thickened to 7.2 mg/cm2 by the addition of 3
layers of saran wrap. This instrument was calibrated by BNL
on July 14, 1974.

Forty-six swipes were taken of 100 cm? areas and later counted
at RO:I for removable alpha and beta gamma activity using an
Eberline PAC-4 scintillation scaler and an Eberline RD-14 beta
probe in conjunction with an 1L.CS~1 Eberline counting system.
Two air samples were taken with an air sampler and were simi-
larly counted.

Two water samples were taken, one from Sheffield Brook at the
licensee's property line, and one from the licensee's sump.
Silt from a drain from this sump and four soil samples from
the licensee's burial area were also taken. These samples
were sent on August 5, 1974 to AEC, Idaho Falls for analyses.
Results are attached as Appendix A.



3.

Results of Initial Survey

ae

The results of alpha and beta-gamma measurements taken indi-
cate that the guideline for "Decontamination of Facilities and
Equipment Prior to Release for Unrestricted Use or Termination
of Licenses for Byproduct Source or Special Nuclear Material"
USAEC April 22, 1970 are exceeded.

The average of 67 readings showed alpha activity of 18,911
dpm/100 cm2.

Average for the following areas: -

1 - Office Area 1-D 9,550 dpm/100 cm?

2 - Lab Area 1-B 32,500 dpm/100 cm?2

3 - Catwalk Bldg. 1 26,500 dpm/100 cm2

4 - Floor Sulfona- 21,000 dpm/100 cm2
tion Room

5 - Wall of Sulfona- 25,083 dpm/100 cm2
tion Room

6 - End Storage Room 6,000 dpm/100 cm2

7 - Third Floor Lab. 6,000 dpm/100 cm2

8 - Third Floor -2,000 dpm/100 cm2
Library ' ) :

9 -~ Rettle Area - 7,833 dpm/100 cm2

10 - Garrett Storage 74,055 dpm/100 cm2
Area

11 - Ball Mill Bldg. 9,500 dpm/100 cm?

12 - Grinding Bldg. 13,300 dpm/100 cm?

13 -~ 014 Compressor 11,250 dpm/100 cm2
Bldg.

Beta-gamma- readings exceeded 0.8 mrem/hr when observed at
1 cm distance with detectors having absorbers of at least
7 mg/cm2,

A drain duct which runs underneath the licensee's property
between Buildings 2 and 3 and under Building No. 1 and which
drains into Sheffield Brook was easily traced with the Eber-
line GM end window probe. This drain line is, according to
Mobley, located under four feet of earth and two inches of
blacktop. Radiation reading of 0.8 to 1.0 mrad/hr were noted
at one cm above the road surface at the drain line.



At one centimeter from the surface of the plywood floor in the
attic, an area of 12' x 8' had radiation readings ranging from
0.5 to 2.0 mrad/hr (beta-gamma).

At one centimeter from wooden pallets on which a compressor
and pump was resting, beta-gamma readings of 1.2 - 1.4 mrad/
hr were noted.

At one centimeter distance from the concrete apron entrance
to the 0ld Maintenance Building beta-gamma readings of 0.8
mrad/hr were noted.

In non-use areas, radiation readings of 0.1 to 0.2 mrad/hr
were noted. In areas of former use, beta-gamma readings of
0.2 - 0.6 mrad/hr were noted.

The entire open area in the rear of the site as well as the
open areas on the sides were used for burial, according to
Mobley. Inspection history indicates that during production
for a period of 17 years, large amounts of thorium phosphate
was buried in huge pits. This waste consisted of waste con-
centrated sludge from a waste treatment operation. Radiation
readings at one centimeter from the surface of the earth had
from 0.4 — 0.5 mrad/hr in burial areas. Readings were from
0.3 - 0.35 mrad/hr at the ground surface near the drainage
ditch and from 0.1 - 0.2 mrad/hr at the surface of the former
sludge dumps.

Air concentrations in Building No. 1, the main process
building, did not exceed 7.25 x 10-13 uCi/ml air alpha acti-
vity and 2.1 x 10-12 yCi/ml air beta-gamma activity according
to samples counted 104 hours after collection.

The results of water and soil sampling as analyzed for natural
uranium and thorium show that water discharged from the plant
to unrestricted streams did not exceed thorium or uranium con-
centrations of 6 x 10~8 uCi/ml. Soil samples did not exceed
an activity of 9 x 10~6 uCi/gm uranium and 4 x 10~4 uci/gm
thorium.

The water and air samples (see Appendix A) meet the limits
expressed in Appendix B Table II for release to unrestricted
areas. The uranium soil samples were below 0.05% uranium in
the soil. The natural thorium, however, exceeded 0.05% in
soil samples.



Final Survey

a.

After the initial survey, the licensee made a second decon-
tamination effort and resubmitted a revised report to Licen-
sing. A final closeout survey was made on September 20, 1974,
to review the revised submittal and to resurvey the problem
areas.

Results of Final Survey

a.

The inspector took smears of all the problem areas noted
during the inspection of July 31, August 1 and 2, 1974. These
smears were later counted at Region I for alpha and beta gamma
activity and showed no more than 30 dpm/100 cm? alpha remov-
able activity and no more than 100 dpm/100 cm? beta-gamma
removable activity. Fixed activity did not exceed 1500 dpm/
100 cm? alpha activity.

The inspector noted that the licensee had removed all pre-
viously contaminated surfaces from the catwalk, the garrett
storage area and the sulfonation room and the machine shop as
well as removing the contaminated supports for the compressors
and pumps. Licensee's records indicated these items were
buried on the licensee's property and the burial entered on
the deed describing the property.

The results of the final survey showed agreement with the
licensee's revised submittal for surface contamination levels
in buildings and on equipment, and for air and water concen-
trations. Contaminated drains and ducts were removed.

The licensee's submittal does not speak to the extent of the
waste products buried on the property. Appendix B includes
excerpts from several past inspection reports that highlight
this area. Licensee has bulldozed 6 incles of dirt over the
areas and is planting grass and trees to prevent erosion.



Harold D. Thornburg, Chief, Field Support and Enforcement Branch

0Ll 2219/4

Directorate of Regulatory Operations, HQ

RO INSPECTION REPORT KO. 74-01
W. R. GRACR AND COMPANY
DAVIDSON CHEMICAL DIVISION
POMPTON PLAINS, REW JERSEY 07444

Subject inspection report is enclesed for your action.

surveys were made by our inspector.
licenses's submittal to Licensing did not accurately reflect true
conditions. The second closeout survey, taken after further cleanup
and a new license submittal, concurred with the new licensee report
with one significant exception.

The first revealed that the

Two closeout

Our review of past inspection reports and our finding on the last
inspection indicate that a considerable number of radicactive waste
burials have been made at this site; the location of many of these

burials not identified.

Attachmant B of the enclosed report contains

the excerpts from past inspections that highlight this situation. It
is our belief that an unconditional release of this facility under

these conditions would not be appropriate.

We therefore recommend

that prior to release, each burial be identified as to location and
In addition we recommend that appropriate
licensing action be taken to insure control of these burials by the

amount of material.

new owmner.

Enclosures:
As stated

G o

Epstein
e)21) 7

e

MeClintcek

5/20)7¢

Paul R. Nelson, Chief

Radiological and Environmental

Protection Branch
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SUMMARY OF FINDINGS

Enforcement Action

None

Scope of Inspection

A. A special inspection was conducted on July 31, August 1, 2, 1974,
at the licensee's facility at Pomptom Plains, New Jersey to review
the licensee's submittal to Materials Licensing requesting termina-
tion of License No. STA-422.

B. A second inspection was conducted on September 20, 1974, to review
the licensee's revised submittal to Materials Licensing and to
resurvey those areas that were above guideline levels during the
August inspection. :



REPORT DETAILS

Personnel Contacted

Mr.

Mr.
Mr.

Mr.

B. L. Mobley, Supervisor, Environmental Control, W. R. Grace
' Company
Paul B. Klevin, Consultant to the licensee
Robert Gallegar, President of Applied Health Physics,
Bethel Park, Pennsylvania
R. Russo, State of New Jersey on September 20, 1974

Initial Survey

a.

The inspector learned that a decontamination effort was per-
formed by personnel from W. R. Grace and personnel from
Applied Health Physics. The decontamination job took from
March 11, 1974 to July 18, 1974.

During the initial visit, the inspector made 67 readings using
an Eberline Model PAC 15A Scintillation alpha counter cali-
brated July 8, 1974, by BNL. The surveys were to determine
the total alpha activity on floors and surfaces throughout the
facility. Beta-gamma measurements were taken in similar areas
using an Eberline model E-120 GM remote probe with a 1.4
ng/cm2 window thickened to 7.2 mg/cm? by the addition of 3
layers of saran wrap. This instrument was calibrated by BNL
on July 14, 1974.

Forty-six swipes were taken of 100 cm?2 areas and later counted
at RO:I for removable alpha and beta gamma activity using an
Eberline PAC-4 scintillation scaler and an Eberline RD-14 beta
probe in conjunction with an LCS-1 Eberline counting system.
Two air samples were taken with an air sampler and were simi-
larly counted.

Two water samples were taken, one from Sheffield Brook at the
licensee's property line, and one from the licensee's sump.
Silt from a drain from this sump and four soil samples from
the licensee's burial area were also taken. These samples
were sent on August 5, 1974 to AEC, Idaho Falls for analyses.
Results are attached as Appendix A.



3.

Results of Initial Survey

a.

The results of alpha and beta-gamma measurements taken indi-
cate that the guideline for "Decontamination of Facilities and
Equipment Prior to Release for Unrestricted Use or Termination
of Licenses for Byproduct Source or Special Nuclear Material"
USAEC April 22, 1970 are exceeded.

The average of 67 readings showed alpha activity of 18,911
dpm/100 cmZ,

Average for the following areas:

1 - Office Area 1-D 9,550 dpm/100 cm?

2 - Lab Area 1-B 32,500 dpm/100 cm?

3 - (Catwalk Bldg. 1 26,500 dpm/100 cm2

4 - TFloor Sulfona- 21,000 dpm/100 cm2
tion Room

5 - Wall of Sulfona- 25,083 dpm/100 cm?
tion Room

6 - End Storage Room 6,000 dpm/100 cm?

7 - Third Floor Lab. 6,000 dpm/100 em2

8 =~ Third Floor 2,000 dpm/100 cm2
Library

9 - FKettle Area 7,833 dpm/100 cm?

10 - Garrett Storage 74,055 dpm/100 cm?
Area

11 - Ball Mill Bldg. 9,500 dpm/100 cm?

12 - Grinding Bldg. 13,300 dpm/100 cm?

13 - 01d Compressor 11,250 dpm/100 cm2
Bldg.

Beta-gamma readings exceeded 0.8 mrem/hr when observed at
1 cm distance with detectors having absorbers of at least
7 mg/cm2.

A drain duct which runs underneath the licensee's property
between Buildings 2 and 3 and under Building No. 1 and which
drains into Sheffield Brook was easily traced with the Eber-
line GM end window probe. This drain line is, according to
Mobley, located under four feet of earth and two inches of
blacktop. Radiation reading of 0.8 to 1.0 mrad/hr were noted
at one cm above the road surface at the drain line.



At one centimeter from the surface of the plywood floor in the
attic, an area of 12' x 8' had radiation readings ranging from
0.5 to 2.0 mrad/hr (beta-gamma).

At one centimeter from wooden pallets on which a compressor
and pump was resting, beta-gamma readings of 1.2 - 1.4 mrad/
hr were noted.

At one centimeter distance from the concrete apron emntrance
to the 01d Maintenance Building beta-gamma readings of 0.8
mrad/hr were noted.

In non-use areas, radiation readings of 0.1 to 0.2 mrad/hr
were noted. In areas of former use, beta-gamma readings of
0.2 - 0.6 mrad/hr were noted.

The entire open area in the rear of the site as well as the
open areas on the sides were used for burial, according to
Mobley. Inspection history indicates that during production
for a period of 17 years, large amounts of thorium phosphate
was buried in huge pits. This waste consisted of waste con-
centrated sludge from a waste treatment operation. Radiation
readings at one centimeter from the surface of the earth had
from 0.4 - 0.5 mrad/hr in burial areas. Readings were from
0.3 - 0.35 mrad/hr at the ground surface near the drainage
ditch and from 0.1 - 0.2 mrad/hr at the surface of the former
sludge dumps.

Air concentrations in Building No. 1, the main process
building, did not exceed 7.25 x 10-13 uCi/ml air alpha acti-
vity and 2.1 x 10-12 yci/ml air beta-gamma activity according
to samples counted 104 hours after collection.

The results of water and soil sampling as analyzed for natural
uranium and thorium show that water discharged from the plant
to unrestricted streams did not exceed thorium or uranium con-
centrations of 6 x 10~8 uCi/ml. Soil samples did not exceed
an activity of 9 x 106 uCi/gm uranium and 4 x 10-4 uci/gm
thorium.

The water and air samples (see Appendix A) meet the limits
expressed in Appendix B Table II for release to unrestricted
areas. The uranium soil samples were below 0.057% uranium in
the soil. The natural thorium, however, exceeded 0.05% in
soil samples.



Final Survey

a.

After the initial survey, the licensee made a second decon-
tamination effort and resubmitted a revised report to Licen-
sing. A final closeout survey was made on September 20, 1974,
to review the revised submittal and to resurvey the problem
areas.

Results of Final Survey

a.

The inspector took smears of all the problem areas noted
during the inspection of July 31, August 1 and 2, 1974. These
smears were later counted at Region I for alpha and beta gamma
activity and showed no more than 30 dpm/100 cm? alpha remov-
able activity and no more than 100 dpm/100 cm? beta-gamma
removable activity. Fixed activity did not exceed 1500 dpm/
100 cm? alpha activity.

The inspector noted that the licensee had removed all pre-
viously contaminated surfaces from the catwalk, the garrett
storage area and the sulfonation room and the machine shop as
well as removing the contaminated supports for the compressors
and pumps. Licensee's records indicated these items were
buried on the licensee's property and the burial entered on
the deed describing the property.

The results of the final survey showed agreement with the
licensee's revised submittal for surface contamination levels
in buildings and on equipment, and for air and water concen-
trations. Contaminated drains and ducts were removed.

The licensee's submittal does not speak to the extent of the
waste products buried on the property. Appendix B includes
excerpts from several past inspection reports that highlight .
this area. Licensee has bulldozed 6 inches of dirt over the
areas and is planting grass and trees to prevent erosion.
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b ' January 12, 1960

DAVISON CHEMICAL COMPANY
DIV. OF W. R. GRACE & CO.
BOX 488
POMPTON PLAINS, NEW JERSEY

THORIUM CONTENT OF SLUDGES STORED ON PROPERTY

Tons ‘ Contained ThO, _
Residue Pounds Area

Ore tailings (gangue 230 8,200 G
Yttrium sludges 200 3,000 H
Reworked sludges ' 137 . 2,750 I

Waste treatment cake 105 1,300 J

In process silica sludge ’ 30 2,700 H
In process thorium carbonate 31 3,100 L
In process thorium hydroxide 15 10,500 K
Refined yttrium concentrate - 20 2,700 M

AFPEnoix B (1ef10)
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. BOX-488 - ) A
'POMPTON PLAINS, NEW JERSEY
January 12, 1960

WASTE TREATMENT PLANT

The waste treatment plant t1.-eats all liquid wastes issuing from the
plant. The waste involved consists of wash water, floor washings and
surface run-off from the adjacent plant property.

Thve process involves the use of an average of 35,000 gallons of water
per daj. All of the washes are _.discharged into 2 common 1000 gallon sump
equipped with two automatically controlled force pumps which pump the waste
to a retention tank., Each pump has ca.pacitj to handle the peak load and is
installed so that the second pdmp sté.rts in case of extreme demand or
failure of the first. Signals are insta.lled. in a cont;rol house to indicate the
proper function. of the pumps.

The retention tank has i capacit)t of. 50, 000 gallons which provides
24 hours average retention of the wastes., In addition to the purpose of acting
as a re'servc-air, or constant head installation, the tank provides means of
| diluting eﬁ'lu‘ents of widely varying pH so that the automatic pH controlling
equipment may function more efficiently. The inéoming wastes flow through
a distributing channel m the tank and effluent, after initial settling, is remove:
from the midpoint of the tank and flows by gravity to 2 mixing tank. A draw-
off is provided at the bottom of the tank to pump accumulated solids.to the
sludge filter press.

An 8000 gallon mixing tank, equipped with a gate agitator repeives
effluent from the retention tank at its midpoint, a pH electrode assembly
is in circuit with the mixing tank and electrically connected to a mechanically

operated diaphragm valve. Two storage tanks are provided to feed either



b,
50% sulphuric acid or 50% caustic soda solut_ion through the automatic

" diaphragm valve to the mixing tank as called for by the pH controller,
Again, signals are pro-vided to indicate I;ro.per functionj.ng of the valve
and chemical suppljr tanks as well as a recording chart which indicates
‘the pH of the mixing tank. The mixing tank effluent is piped to a 2000
gallon Hardinge thickener at pH 5.8-6.2,
The Hardinge thickener provides a clear overflow to a final clari-
fication tank and adjusted to give a 20% solids underflow which is pumped to
a sludge filter press in the contr§1 house.
The .final clarification tank of 50,000 gallon capacity provides an
average 24 hours of retention time for the eﬁluent.before discharge from
the system. The main function of this tank is to provude sufficient time
for post precipitation of solids after pH adjustment. A draw off is provided -
at the bottom of the tank to pump accumulated solids to the sludge filter
presse
The sludge filter is of the plate and frame type with a capacity of
6 cubic ft. of cake, Approximately 60 cubic feet of sludges, or 3500 lbs,
" are removed weekly., These sludges are hauled to a dump on the property.
The system was designed to operate automatically. Twelve man hours
per day are é.evoted to the maintenance, cleaning and control of the operation.
The entire operation is under the supervision of the plant chemist who checks
the performance of the equipment, and samples prepared by the shift operator,
/ A log is maintained which i.ndica‘tes satisfactory operation of the
system for pH and turbidity control, Wet chemical analyses c;f samples of

effluent meeting the turbidity standards of the Department of Health indicate
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thorium levels below our limit of detection. The pH of the effluent is
maintained between 5.0 and 8.0 accoraing to the permit granted by the

Néw Jersey State Department of Health who have approved the design

and mode of operation of the systefn. We have found through experience
that the system operates more satisfactprily at lower pH values since the
précipita.te formed by neutralization settles more rapidly assuring a clearer

effluent.
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December 16, 1974

To whom it may concern:

I, John J. Baum, have been asked to make a statement concerning
burial of materials at W. R. Grace & Co}, 868 Black Oak Ridge Road,
Wayne, N. J.

I operate an excavating contracting business and have been employed
at.various intervals as required by Grace to excavate holes used for
burials. V

I recall thelnecessity to dig out and re-bury some material, as there
was some problem with the size of the hole. This was done in or about

1964/1965 in accordance with instructions received at the cite.

. =

el
, Lo Ot erre)
1 N3 fc CZmaVry John {},Baum
AE Dcfyﬁs;éj7 '
Seorn and svbsceribed to
Lefore ms Llis

A or e, 1974
Nota;::;ubi’h v iﬁza/gr»ey

v"q

“etary Public Of New Jersey @\

&y Commission Fxpires Apr. 3, 1973

PETER ~ STELLHORN



. - ’ 3
ey vt : f>/27'“'5f4v
R e ] j.LO“‘S

REGULAT Wy Uralis

T R '
g GRACE WRGRACE&CO, 430N CHEMICAL DIVISION
e o d CHARLES & BALTIMORE STREETS, BALTIMORE, MD. 212C2 & 301:727-3900

October 30, 1974

Mr. Bernard Singer

Chief, Materials Licensing :
United States Atomic Energy Commission
Washington, D. C. 20545

Attention: Mr. Buchanan -

Re: License STA-422

Gentlemen:

We have applied for a Release of our property at 868 Black
Oak Ridge Road, Wayne Township, New Jersey, from AEC Storage
License STA-422. This property was inspected on September 20,
1974, by Mr. Epstein, of the AEC Compliance Section at King of
Prussia, Pennsylvania. I understand that he rYecommended approval
of our application on the basis of his inspection.

On Tuesday, October 29, I called Mr. McClintock to ask him to
trace our application, which seems to be lost somewhere between
his office and yours. Mr. McClintock informed me that when he
forwarded Mr. Epstein's report, he recommended that certain itens
of information, not included in Applied Health Physics' decontam-
ination report, be developed; namely:

(1} The total amount of radioactive materials buried on
the site,

(2) An evaluation to show that the buried material will
not be washed into local streams by erosion of the
surface of the burial area, and

(3) An assurance that future owners of the property will
not excavate or in any way disturb the buried material.

GV

(1) oOur records show total burials of 7.7 curies of Q;\
thorium or 152,350 pounds buried in accordance with

ITEM# 3¢

I submit the following in answer to these questions:

2166
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(2) The burial area was graded, dressed with over 600 yards
of fill dirt, and seeded. Numerous measurements of the
drainage from the area failed to disclose any radio-
activity of the runoff water. The area is already
generating its own crop of grass and weeds. Judging by
past experience, it will be further stabilized with
fast-growing tree seedlings from the adjacent woods
within a season or two. The grading was done so as to
enchance proper drainage and minimize erosion. Retainer
walls were erected where deemed necessary to further
reduce any chance of erosion. Several hard rains have
been experienced since completion of the job, and no
significant erosion has been observed.

(3) We expect to sell the property to Electro-Nucleonics,
Inc., presently tenants renting office and storage
space, as soon as the facilities are'released as per
our application. The conditions of sale will include '
a deed restriction against disturbing in any way the
buried material. This restriction will be made binding
on any future resale of the property.

I trust this will satisfy the questions raised by Mr. McClintock's
transmittal of Mr. Epstein's compliance inspection report. If there
are any further questions, please don't hesitate to call me at
(301) 727-3900. :

Very truly yours,
7™
63_'1{ }fik@i&»

B. L. Mobley /
Supervisor
Environmental Control

BLM:nbs

cc: Mr. R. McClintock
U. S. Atomic Energy Commission
Directorate of Regulatory Operations
Region I
631 Park Avenue
King of Prussia, Pennsylvania 19406



UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

NOV 7 1974

P. R. Nelson, Chief, Radiological & Envirommental Protection Branch, RO:I

W. R. GRACE AND CO., POMPTON PLAINS, N.J. - BURIAL OF RADIOACTIVE
MATERIALS IN EXCESS OF PART 20 LIMITS

Ref: Fl 8007H2 - Closeout Survey of Facilities for Release toO
Unrestricted Use

As you have requested, discussions have been held with Licensing
concerning the actions to be taken with respect to improper
burials at the subject facility. As we understand it through
discussions with you by J. R. Metzger, such improper burials
took place prior to 1964 and the licensee was cited following

an inspection in 1964. As you are aware, 0GC's opinion is that
the new owner of the facility should be licensed to possess the
buried thorium or that the material be dug up and transferred to
an authorized disposal site. Licensing has been informed of the
facts concerning this case and it is their preliminary opinion
that they will approach the licensee with the two above alternatives
and further that L believes that licensing the new owner would be
the most appropriate alternmative.

Also, as you are aware, the licensee pursued another alternative to
the burial problem which was received in writing by L on 11-5-74.
This alternative stated that the land deed would include restrictions
on construction and excavation at the burial sites. However, O0GC has
advised us that this proposal would offer essentially no controls
since future owners (subsequent to the new owner mentioned above)
would not be obligated to have these restrictions in the land deed.

Protection Branch, RO (\

cc: H. D. Thornburg

C. W. Kuhlman ' ' Q>E>D

08 ITEM # 267
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16 AUG 1982

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

W.R. Grace and Company
Davison Chemical Division
ATTN: Mr. Burton Mobley
ianager, Environmental Control
P.0. Box 21V7
Baltimore, Maryland 21203

Gentlemen:
Subject: Radiological Surveys of Sheffield Brook, Preliminary Report
Enclosed for your information is a copy of the subject report.

We would 1ike to stress the preliminary nature of this report. There will
be changes, corrections and updating before a final report is issued. You

will receive a copy of the final report.

In accordance with Section 2.790 of the NRC's "Rules of Practice," Part 2,
Title 10, Code of Federal Regulations, a copy of this letter and the enclosure

will be placed in the Public Document Room.

No reply to this letter is required; however, should you have any questions,

we will be pleased to discuss them with you.

Sincerely,
Original Signed By:

James H. Joyner, Chief
Technical Programs Branch

Division of Engineering and Technical

Programs

Enclosure:
Radiological Surveys of Sheffield Brook, Preliminary Report

cc w/encl:

public Document Room (PDR)

Nuclear Safety Information Center (NSIC)
State of New Jersey

g
OFFICE | cvveecrsensnssnonancccs | socesconsnnnsnsasessencs N ereseecossesssmssssasses | sosseoreorsossnmsnnrases | nsosssnssrorerasnssenss fosssssssasnaroces
SURNAME D | «cvevaaeresrronceserncas [ssensosanssucsssssncns focsomenacussasosacnsocss
DATE’ ......................................................... - .. ne
OFFICIAL RECORD COPY USGPO: 1981

NRC FORM 318 (10-80) NRCM 0240



 W.R. Grace and Company -2- 16 AUG 1982

cc w/encl:

Township of Wayne

ATTN: Mr. Arthur Bartolozzi .
Health Officer

475 Valley Road

Wayne; New Jersey 07470

Town of Lincoln Park
ATTN: Mr. Frank Grisi
Health Officer
35 Chapel Hill Road
‘Lincoln Park, New Jersey 07035

Township of Wayne

ATTN: Hr. Joseph DiDonato
President, Municiple Council

475 valley Road

Wayne, New Jersey

Township of Peguannock
ATTN: Frank Fitzpatrick
Health Officer
530 Newark - Pompton Turnpike
Pompton Plains, New Jersey 07444

Environmental Protection Agency
Regfon 11
ATTN: Joyce Feldman
Regional Radiation Representative
26 Federal Plaza
New York, New York 10278

~

bec: Region I Docket Room (w/concurrences)

/ . | sovese ses | seses

sosees | scnes .oe
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NRC FORM 318 (10-80) NRCM 0240
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December 17, 1974

Mr. Bernard Singer, Chief

Materials Licensing

United States Atomic Energy Commission
Washington, D. C. 20545

Attention: Mr. Buchanan

Re: License STA-422

Dear Mr. Singer:

We have applied for a Release of Facilities for our property
in Wayne Township, New Jersey (see my letter of October 30, 1974).
This Release has been held up because of a citation issued July
17, 1964, for improper burial of radiocactive wastes. These wastes
were dug up and reburied properly according to IOCFR20 but,
unfortunately, no notice was sent to the AEC at that time that the
reburial had taken place. Presumable the reason for this oversight
was that Mr. Richard Mandle, Plant Manager, was at that time in the
process of transferring to Electronucleonics, at that time another
part of the Davison Division of W. R. Grace & Co.

I have located Mr. Peter J. Garino, who was health physicist
for Grace at the time of the citation and the correction of the
improper burial, and Mr. John J. Baum, excavation contractor,
whose brother, Norman Baum, actually did the reburial. They have
voluntarily signed statements to the effect that this correction
was made. I am enclosing the original and two copies of their
notarized statements, hoping that these will suffice to expedite
processing of our application for Release of Facilities. Needless
to say, we are most anxious to have this effected before the end

of the year.

Thank you for your consideration of this matter. If I can do
anything further to help our application along, please call me.
I'll be in the office through December 20 and at home December 23

and 24. My home phone number is [N ”yf\O

Very truly yours, ‘)\

57 %% ITEM #__ 427

B. L. Moble
Supervisor
Environmental Control
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W.RGRACE &CO.
DAVISON CHEMICAL DIVISION

Mr. Bernard Singer
December 17, 1974
Page 2

cc: Headquarters Regulatory Operations
U.S. Atomic Energy Commission
Washington, D. C. 20545
Attn: Mr. Thornberg

Compliance Division
U.S. Atomic Energy Commission

King of Prussia, Pennsylvania
Attn: Mr, Nelson
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The Honorable Marilyn L. Bouquard

U. S. House of Representatives

Washington, D.C. 20515

Dear Congresswoman Bouquard:

I am pleased to respond to your letter of August 10, 1982, to

Chairman Pailadino regarding an expanded radiation survey of the Wayne
Township area. As you are aware, the Department of Energy (DOE) has
‘agreed to atcept responsibility for any further evaluations associated
with the W. R. Grace/Rare Earths, Inc., site under their Formerly
Utilized Site Remedial Action Program (see attached letter). Accordingly,

we have transmitted your request to Dr, William E. Mott at DOE. .

If I can be of any further assistance to you in this matter, please feel
free to call.

Sincerely,

William J. Dircks
Executive Director for.Operations

Enclosure:
Ltr from W. E. Mott to
R. G. Fage dtd 4/21/82

cc: Dr. K. E., Mott

\
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- has bean buried om this property pursusnt to 10 CYR 20,304 (1974).

o JAN 22 1975
NMSS tMBICRS v
Docket 40-86
£TA~422

Davison Chemieal Division S

ATI®: Mr, B, Le w o
Supervisor, Eavironssntal Coutrol -

Charles and Baltisore Streats

Baltinore, Maryland 21203

Gentlameny

: - y
STA-422, Docket 46-86,. Basad on your survey
report dated Septsmber 9, 1974, and letters datad Septewbar 16, 1975,
October 30, 1974, and Decenber 17, 1974, and confirmatory survey per-
formed by Reagion Y Office of Regulatory Operations, AEC, £t appears that

the propaxty meets the dacontamination eriteria for releass of facilities
for unrestricted usa, o

We have no 'obj-cuoa to the ralease of the property providad & notstion
is recorded in the appropriate land records indicating radfcactive naterial

Sincarely,

2/ -

Bernard Stinger, Chief

Matefials Branch

O0ffica of Ruclesr Materisl
Safety and Safapusrds

See previous yellow

. [ReY
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CRBuchanan :bjﬁ - BSinger
1 /75 '71.-!1/ 175
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- February 19, 1975

MEMO TO FILE

e e e A e, v S Artrenmm

~.

W. R. GRACE & CO., PBMPTON PLAINS, N.J. )
‘License "No. STA—422

Next inspector - call W. R, Grace Co. to assure that new

owner is licensed.

R. 0. McClintock

o ITEM# _215
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DATE: August 22, 1978
FROM: C. P, Metzger
02 Mr. B.L. Mobley

‘" ee: Mr. 0. A. Wunderlich

Mr. c. Ho Bell

SUBJECT: Inspection by the N.J. State Department
of Environmental Protection 3

On August 22, we were visited by Mr. Pasquale Ferraro of the Bureau
of Solid Waste Management. His purpose was to view the area where
burials of radioactive materials have been made and to determine that
no building structure enclosure had been placed on top of the burial
area.

I was able to show him, in general, where the matefials were buried
and to assure him that nothing has been placed above this area. Also,
to assure him that nothing would be placed there in the future.

I believe he is tatally satisfied with the results of his inspection,
therefore, no further action is required om our part, at this tize.

4% FREA
C. P. Metzg

- CPM:db

U631 1978

L ITEM # jﬂp ENERGY ADMIN.
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i CORFORATION

::NVIF%DNN!ENTAL SAFEGUARDS DIVISION
4 RESEARCH FLACE

FOCKVILLE. MARYLAND 20850

301 848-7010

ESD-78-92 (R&LU)
August 28, 1978
File 2358-01
Report #11

W. R. Grace P, O. 4566 -

W. R. Grace & Co.

Davison Chemical Division

10 E. Baltimore Street

Baltimore, MD 21202 , _

Attention: Mr, Fred V. Shaw

Dear Mr, Shaw:

The results of gross alpha and beta counting of your two water samples
submitted 8/9/78 are as follows:

Gross Alpha Gross Beta Weight of Solids
camole TD pCi/l + .20 pCi/l+ 20 a/200 m! sample
1ct Pit fix > 4.4+2.3 9.4+3.0 0.0533

f"‘lﬂ//
Sump
a) Suspended 1295 + 37 2087 + 31 . 0.6012
b) Dissolved 91 + 9 141 + 8 0.1252

Also enclosed is the summary of the EPA drinking water requirements for radio-
activity, as we understand them.

At Wv¥
Sincerely, o
cerely M;;\;,g,pwy' g

M tjnie- T. radbes

Marjorie S. Malmberg, Ph.D.
Section Leader
Environmental Radiological
Monitoring Services ,\b

»

cc: D, J. Ditonno

- mue 3l 1778 'TEM # ﬂ']

‘ “ ‘I:'.G" ;\J u\h\\




EPA INTERIM PRIMARY
DRINKING WATER REGULATIONS

This table is drawn from FR 41:28403-5, July 9, 1976;

40CFR 141.2, .15, .16, .25, and .26, Itrepresents our

current understanding of the National Interim Primary Drinking
Water Regulations as they apply to radioanalytical require-
ments. We do not assume responsibkility for the completeness
nor accuracy of interpretation of these regulations as expressed
in this table, nor do we represent that this laboratory is certified
to perform these analyses for community drinking water supplies.

%7'4»2— s éé’a.é)oéu:y
Marjorie S. Malmberg, Ph.D.
Laboratory Supervisor

Radiological Laboratory
Environmental Safeguards Division
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EPA DRINKING WATEIR

40 CFR 141

Analysis/ 1imit of " Maximum
Isotope Detection Contaminant Level Actionn level
Ra-226/228 1 pCi/1 5 pCi/l Bnn.avg. of 4 qtrs > SpCi/:
combined report to state & public
Gross alpha 3 pCi/1 15 pCi/l *>5 pCi/1, analyse for
particle activity Ra-226 if Ra-226
(incl. Ra-226, >3 pCi/l analyse for
excluding U Ra-228 ~ -
and Rn) (recommend 226 and/or
228 when Gross alpha
>2 in areas known to
have Ra-228 in drinking
water.
Gross beta 4 pCi/l 50 pCi/1 If >50, identify major
: radicactive constituents.
a. Recommended 3H-1000 singie, or c,ombined
for all - 89 to give no greater than
: "Sr-10 4 mrem/yr total body
T T o2
b. Required for: 9.0 Sr-2 or any internal organ.
1. Communities 1311_1 NBS Handbook 69
>100,000 134 (1963)
using surface Cs-10 3y - 20,000 pCi/l
water Other 1/10  90sr 8 pCi/l
2. Others as "_f a:pplic.
required by limit.
state
3. In case of >15, analyze for Sr-8%,
nuclear facility Cs-134
contamination
in effluent. **
Notes:
* Measured gross alpha must not exceed 5 pCi/l at a confidence level of
95% (1.650) (i.e. C +1.650<5)
*% Recommend monthly Gross Beta, average quarterly; 1-131 quarterly (5 day comp.)
%~ Qp. .
IS_;_39-0 } quarterly, av. annual

NUS CORFORATION
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Monitoring requirements
Gr-a, Ra-226/228

Initiate by 6/24/79
Within 2 years of effective date (6/24/77)
Complete within 3 yrs. (6/24/77)

Analysis of (1) annual composite of 4 consecutive quarterly samples
or
{4) consecutive quarterly samples analyzed and averaged.

. Do this at least once every 4 years. If first year has shown Ra-226/228

<2.5 pCi/l and gross alpha <7.5 pCi/l, then a single sample may be
anelyzed instead of above procedure at discretion of the State.

. State may order more frequent sampling and analysis if cause exists
(mining, etc.)

. New water source for 2 community water system -
Monitored 1st year as above.
More frequently if ordered by State.

. I=ter monitoring need not include Ra-228 if initial monitoring indicates
zbsence and Siate agrees.

- If Ra-226 >3 pCi/l annual monitoring may be required by State.

« If maximum is exceeded, supplier of water must notify State and the
public and continue quarterly monitoring.

NI OO A TTIeNR



, |' Docket No. @8 04006638 SEP 2 2 1978

MEMORANDUM FOR: W. R. Grace File

FROM: John D. Kinneman, Radiation'Specialist
FF & MS Branch
é? . SUBJECT: MEETING BETWEEN DOE AND W. R. GRACE ON

SEPTEMBER 5, 1978

On September 5, 1978, I attended a meeting at the Department of
Energy Headquarters in Germantown, Maryland, regarding the

W. R. Grace site in is Bay, Maryland. Present at the
meeting were:

! DOE
ﬁg Division of Environmental Control Engineering
R. W. Ramsey R. E. Allen
Aerospace
| A. Wallo

Office of General Council
W.‘L. Brown _

W. R. Crace'(DaGidson Cheﬁiéal Division)

J. W. Hardwiche, Attormey

J. Merryman, Jr., Plant Manager, Curtis Bay

F. V. Shaw, Environmental Projects

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

NRC

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

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

as a result of AEC contract activities. '

The W. R. Grace representatives had previously forwarded a copy

of AEC Contract AT (29-6)-993 and several amendments toc DOE
representatives. This contract was for the extraction of thorium
and rare earths from monazite sand. DOE representatives indicated

' A
FF & MS
inneman R.0. McC fgck g @?
5’/2,.2/%59

| ITEM # __5%
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W. R. Grace File 2 SEP 2 2 1978

they had been unable to locate additional information in DOE (AEC)

files regarding thisg contract. DOE representatives opened the
meeting with a brief account of the Formerly Utilized MED/AEC
Sites Remedial Action Program,

W. R. Grace representatives indicated that the plant at Curtig
Bay, Maryland, pPresently processes rare earths for commercial
purposes. No license ig required for receipt of this material

earths, However, one part of the process pProduces a radioactive
sludge. No data concerning the composition of this sludge was
Presented. This sludge had been dumped in a land f111 area on
W. R. Grace Property over a period of years. The State of Mary-

Corp. at a cost of approximately one million dollars. It was not
clear whether W. R, Grace had been required to take this action
or simply agreed to do it at the suggestion of the State.

investigation by the company revealed that thig activity was the
processing of monazite sands under AEC contract during 1956-7.

Co:pany representatives indicated that the process of the sands
p g

‘ha roceeded -full time for about six months after t contract

well and the associated AEC project was cancelled. When the
process was in operation, filter cake containing ga and
other waste products was dumped in trenches at one site on the
Grace property. When the contract was terminated, some equip-
ment was also transported to the same gite and buried,

Grace pepresentatives did not offer any estimate of the quantity
of radioactive materia]l buried at the site, They did indicate

~ that from radiological surve 8, the area covers about four acres

with the radiocactive material extending from one to eight feet
from the surface, for a total of about 500,000 cubic feet.
Radiation levels are approximately one to ten millirem per hour
with hot spots up to fifteen millirem per hour,




e

s .

i i
- - ! [ 3

W. R. Grace File 3 A
SEP 22 1978

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

the site is checked once a shift by Company security.

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

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

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

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

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

2. Within a month of receiving this information, DOE will
. .. have their contractor evaluats the survey and will’'decide -
- on the need for a visit to the site:

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

4. Both W. R. Grace and DOE agreed to contact representatives
of the State of Maryland and inform them concerning the
results of the meeting and the status of the site.

John D. Kinneman
Radiation Specialist
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ENVIRONMENTAL SAFEGUARDS DIVISION
a RESEARCH FLACE

AOCKVILLE, MARYLAND 20850

3O Sag-7010

ESD-78-92 (R&LU)
August 28, 1978
File 2358-01
Report #11

W. R. Grace P. O. 4566 -

W. R. Grace & Co.

Davison Chemical Division

10 E. Baltimore Street

Baltimore, MD 21202 R

Attention: Mr, fred V. Shaw

Dear Mr., Shaw:

The results of gross alpha and beta counting of your two water samples
submitted 8/9/78 are as follows:

-

Gross Alpha Gross Beta Weight of Solids
Samole ID pCi/1 + .20 pCi/l1+ 20 q/200 m! sample
1st 1=it[wj<ﬂ> 4.4+2.3 9.4+3.0 0.0533
"‘l?//e/
Sump
a) Suspended 1295 + 37 2087 + 3 0.6012
. b) Dissolved 91 +9 141 + 8 0.1252

Also enclosed is the summary of the EPA drinking water requirements for radio-

activity, as we understand them.
]
1“" ’ W

Sincerely,
Als tyorie- =, ralrrbes

Marjorie S. Malmberg, Ph.D.
Section Leader
Environmental Radiological ,\/\

. | Monitoring Services \ry
)

cc: D, J. Ditonno

-m:cENEU
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"VEY OF W.R.GRACE FACILITY

PUMPTON PLAINS, NEW JERSEY

JANUARY 29, 1981
'READINGS IN MICRO-R PER HOUR
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EPA INTERIM PRIMARY
DRINKING WATER REGULATIONS

~

This table is drawn from FR 41:28403-5, July 3, 1976;

40CFR 141.2, .15, .16, .25, and .26, It represents our

current understanding of the National Interim Primary Drinking
Water Regulations as they apply to radiocanalytical require~
ments. We do not assume responsibility for the completeness
nor accuracy of interpretation of these regulations as expressed

_ in this table, nor do we represent that this laboratory is certified
to perform these analyses for community drinking water supplies.

Marjorie-S. Malmberg, Ph.D.
Laboratory Supervisor
Radiological Laboratory
Environmental Safeguards Division

[ e Lan ot il I
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40 CFR 141

EPA DRINKING WATER

Analysis/ Limit of " Maximum

Isotope Detection Contaminant Level Action level

Ra-226/228 1 pCi/l $ pCi/l Ann.avg. of 4qtrs > 5pC

combined . report to state & public

Gross alpha 3 pCi/1 . 15 pCi/1 *>5 pCi/l, analyse for

particle activity Ra-226 if Ra-226

{incl. Ra-226, - >3 pCGi/1 analyse for

excluding U Ra-228 « -

and Rn) {recommend 226 and/or
228 when Gross alpha
>2 in areas known to
have Ra-228 in drinking
water.

Gross beta 4 pCi/l 50 pCi/1 If >50, identify major
radioactive constituants.

@. Recommended 3H-1000 single, or combined .-

for all - 89510 to give no greater.than

4 mrem/yr total body

b. Required for:, 9.031. -2 or any internal organ.

1. Communities 1311_1 NBS Handbook 69
>100,000 134 (1963)
using surface Cs-10 3H - 20,000 pCi/l
water Other 1/10  90g 8 pCi/1

2. Others as of applic.
required by  limit.
state

3. In case of >15, analyze for Sr-89,
nuclear facility Cs~134
contamination

in effluent. **

Notes:
* Measured gross alpha must not exceed 5 pCi/l1 at a confidence level of
95% (1.650) (i.e. C +1,650<5) --
*% Recommend monthly Gross Beta, average quarterly; I~131 quarterly (5 day comp.

*~ Sr-90

. H-3" }quarterly, av. annual
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Monitoring requirements
Gr-a, Ra-226/228

Initiate by 6/24/79
Within 2 years of effective date (6/24/77)
Complete within 3 yrs. (6/24/77)

Analysis of (1) annual composite of 4 consecutive quarterly samples

or

(4.) consecutive quarterly samples analyzed and averaged.

Do thls at least once every 4 years. If first year has shown Ra-226/228
<2.5 pCi/l and gross alpha <7.5 pCi/l1, then a single sample may be
analyzed instead of above procedure at discretion of the State.

State may order more frequent sampling and analysis if cause exists
(mining, etc.) ]

New water source for a community water system -
Monitored 1st year as above.
More frequently if ordered by State.

I=ter monitoring need not include Ra-228 if initial monitoring indicates
cbsence and State agrees.

If Ra~226 >3 pCi/l annual monitoring may be required by State.

If maximum is exceeded, supplier of water must notify State and the
public and continue quarterly monitoring.



0CT2 7 1982

Town of Lincoln Park
ATTN: Frank Grisi
Health Officer
35 Chapel Hill Road
Lincoln Park, New Jersey 07035

Gentlemen:

Subject: Radiological Surveys of Sheffield Brook, Final Report
Enclosed for your information is a copy of the subject report. This report ' 1
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,

Original Signed Py

John D. Kinneman, Chief
Nuclear Materials Section A

Enclosure: As stated

bce:
Region I Docket Room (w/concurrences)

10/ 27/82




ZLECTRO NUCLEONICS, 1MC,
T 3838 PASSAIC AVE., P.O. BOX 203
FAIRFIELD, ME\Y JERSEY, 07006

{201) 227€7Q0

CABLE. ELECTRONU
TELEX NO: 138202

John W. Hardwicke, Esg.
Counsel

W.R. Grace & Co.

Davison Chemical Division
P.0. Box 2117 :
Baltimore, Maryland 21203 .

Re: Facility Lease
ENI/W.R. Grace & Co.
Dear John:

)
ELECTRO NUCLEONICS

February 20, 1980
RECEVED

FEB 25 1330

ENERZY ADX:INL

Enclosed is your original recorded copy of the
subject lease which has been entered in the Passaic County
Register's Deed Book #D105250 et seq.

I believe this satisfies your request.

Thank you again for your past cooéeration.

Sincerely yours,

N.E.

General Counsel

NEC:bf
Enclosure

C.B. Kraft
R. Abajian

cec:

ITEM # __ 31

/é:;Z
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LEASE
F 5325

THIS LEASE éffective as of this 1lst day of October,
1979, by and between W. R. GRACE & CO., a Connecticut corpo-
ration, Davison Chemical Division, having an office at Charles
. &nd Baltimore Streets, Baltimore, lMaryland 21202 (hereinafter
called "Landlord") and ELECT%O-NUCLEONICS, INC., a New Jersey !
corporation, having an office at 368 Paésaic Avenue, Fairfield,

New Jersey 07006 (hereinafter called "Tenant").

,

WITNESSETH: - N

WHEREAS, by Lease dated July 1, 1967 (e;tended by
agreement of April 25, 1972) and Lease dated January 1, 1975,
Landlord leased certain real property to Tenant at 868 Black !

Oak Ridge Road, Wayne, New Jersey; and

WHEREAS, Landlord now wishes to lease all of its real

estate including the leasehold areas subject to the aforesaid

leases and letter agreement of December 27, 1976, as well as
other property belonging to Landlord at 868 Black Oak Ridge

Road, Wayne, New Jersey.

NOW THEREFORE, the parties do bereby agree as follows:.

1. landlord does hereby lease to Tenant all of its

real estate including land, buildings and appurtenances of every’
kind and character at 868 Black Oak Ridge Road, Wayne, New Jerseé
unto Tenant to have and to hold subject to the provision of this:
agreement without disturbance or interference. All previous
leases including those referred to above ara hereby cancelled
and made void.

2. This Lease shall commence October 1, 1979 and

shall be for a period.of 4 years, terminating on September 30,

T d
'
SELINTG

RasRLSCNINL

- ) BEAFzE 11 RHI1: 34
'3 9! \
D 10‘) 20[ : E2iTY M. RGEDSA
REGISTER
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1983. In addition, Landlord does hereby grant Tenant three one-
yéar renewal options provided fenant shall give Landlord notice
in writing of its intention to excercise each such option at
least 90 days prior to the expiration of the term then in effect.
3. The rental shall be $28,890 for the first year,
$30,912 for the second year, $33,076 for the third year, $35,391
for the fourth year, and $35,391 for each of the three one-year
opticn periods (all aforesaid rentals are calculated by charging
Tenant with the rental at the rate heretofore paid [$30,000] less

a credit for ordinary maintenance performed by it ([$3,000]

multiplied by an escalation factor of 7% per annum). All rentals

|
shall be paid in equal monthly payments on the first day of each

month in advance, the first such payment to be made on October 1,

1979. ' ' : }
4. Landlord shall pay all real estate taxes and shall:
keep the property insured for fire, property damace, and j
extended coverage by a reputable insurance company, with the
proceeds of insurance payable to Landlord and Tenant, as their
interests may appear. '
‘ | S. In addition to the payment of rental, Tenant
shall pay all utility bills including but not limited to gas,
electricity, water and sewage and any and all charges against
the property save and except only those which are the responsibility
of the Landlord pursuant to paragraph 4.
6. - Tenant shall keep all buildings on the premises
" in good repair‘and shall be responsible for maintenance of

both buildings and premises provided however, major repairs,

including structural repairs or other repairs requiring substantial

replacement or large capital outlays shall be the responsibility

.

-2- ‘ .

D 105.251
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of the Landlord, provided Landlord shall not be teséonsible,for
any repairs of any kind or natufe occasioned or caused by the
neglect or abuse of Tenant. Upbn any termination of this lLease,
Ten&nt shall return the premises and all improvements to Landlord
_in as gocd a condition as thgy were upon the commencemen: of

this Lease, reascnable wear and tear excepted.

7. Tenant shall use the demised premises in accordance
with any and all laws, rules and regulations of any and all
governmental entities and agencies insofar as such laws, rules
and regulations pertain to Tenant's use and occu;ancy of the

premises.

8. Tenant does hereby agree to hold Landlord harmless .
from any and all claims for damages of any kind or character i
arising out of fenant's use and occupancy of the premises except~;
for any and all claims for damages caused by, due to, or directly?
or indirectly arising out of Landlords negligence or contributo:y?
negligence.

9. Tenant, having occupied the demised.premises for
2 long period of time and having emplcyegs who at one time were i
employed by Landlord in connection with Landlord's business at i

the aforesaid property, is aware that at one time there was a

manufacturing operation at this site for the production of certain
rare earth and radiocactive products under license from the |

Atomic Energy Commission ("AEC"). Landlord represents to Tenant

that it had "decontaminated” all buildings and structures upon ;
!
the premises of radioactive residues and that it has buried any

and all radioactive waste formerly upon the premises in compliance

with requiremonts of the United States Government including the
AEC. The AEC has approved the deontamination and released the

premises from the condition of the license but a condition of said




-

: )

release and approval is that the appropriate land records be
noted to reflect this previous usage in order that subseguent
users and purchasers of the propérty shall be notified of this
pzevioﬁs usage. The areas of the demised premises affected
by ﬁuch usage are shown in crosshatch on the plat annexed hereto..
It is for the purpose of such notificaticn that this paragragh

9 is inserted in this Lease,.and Tenant agrees that it will not

disturb any area previously contaminated unless it shall first

obtain the approval of Landlord, and that it will keep the area
posted with appropriate warning signs, upon the written request ?
of Landlord, p¥ovided however, the obligations and duties of !
Landlord with respect to the said area not diminished by this 1
paragraph and provided further Tenant reserves any and all xightsI
it has or may have had with respect to the aforesaid contaminatioL.

1o0. ﬁotwithstanding anything herein contained to the !
contrarf, Tenant shall have the option to cancel this Lease if,
during its term or any renewal peried, its contract with the
United States pursuant to which it uses the demised prenises
shall be for any reason terminated, provided however, it shall
give Landlord notice of such termination at the time the United
States so notifies Tenant. | -

~ 1l. 2Any and all notices to be giveh pursuant to this

Lease shall be given, if to Landlord:

W. R. Grace & Co., Davison Chemical Division

10 Bast Baltimore Street

Baltimore, Maryland 21202
Attention: Vice President, Administration

if to Tenant:

Electzc-Nuclecnics, Ine. .
368 Passaic Avenue

Caldwell, New Jersey 07006

Attention: Secretary-Treasurer.

-g-

D 105!'\253
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IN WITNESS WHEREOF, the parties hereto have caused
these presents to be executed as of the day and year first

above written.

W. R. GRACE & CO.
DAVISON CHEMICAL DIVISION

Attest: /)
(::i;<i£424tvt«,»;Z;;?52192:;«_—

LéANNA CLINTON

ELECTRO-NUCLEONICS, INC.

m M. FISHMAN

RICHARD ABAJIAN . Vice President

Secretary Nuclear 0peratlons

STATE OF W . CITY OF MM

Be It Remembered, that on this 71 day of'éﬂgéL&“_ !

in the City and State aforesaid, before me, the subscriber, a
Notary Public authorized to take acknowledgments>and proofs in
said City and State, personally appeared CZLJZLu-/é?.tﬁa%&‘
who, I am satisfied is the Vice President,.Administration of
Davison Chemical Division of W. R. Grace & Co., Lessor named
in and who executed the foregoing instrument, and he did

acknowledge that he signed, sealed, and delivered the same as

1
]

the act and deed of the lessor for the uses and purposes therein‘

expressed.

seal.

SHULA H. LEVIN Notary Publim <
\ wé

My Commission expires: /u_Qa I 1 vig>

-s-

D 105.258




STATE OF NEW JERSEY -» COUNTY OF ESSEX: SS:

Be It Remembered, that on this 17th day of October |,
- in the County and State afofesaid. before me, the subscriber, a
Notary Public authorized to take acknowledgments and proofs in
© said County and State, personally appeared Alan M. Fishman

.Vice President
who, I am satisfied is the,Nuclear Operations of Electro-Nucleonics,

Inc., Lessee named in and who executed the foregoing instrunment,:

and he did acknowledge that he signed, seﬁled, and delivered the:

same as the act and deed of the Lessee for the uses and purposes!
therein expressed. e

In witness whereof I hereunto set my hand and official

seal.
.

BRUCE D. GRIGSON Notary Public -

ARuUCE D. GRIGECN
A WOTARY PUSLIZ CF NIW JERSZY
My Cammissien Expires Jan. 29, V€60

My Commission expires:

Prepared by John W. Hardwicke

D 105-.258
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Wayne, New Jersey 07170
{201) 694-1800

"Arthur  R. Bartolozzi, RS, BS, MA.
Heaith Oftficer

Director Health 8 Welfcre

February 29, 1980

Mr. Edward F. Heymann

General Manager

Public Relations & Advertising
¥. R. Grace § Co.

P.0. Box 2117

Baltinmore, Maryland 21203

Dear Mr. Heymann:

Would you please furnish me with a historical background of the
radioactive dumping and burial site at 868 Black Oak Ridge Road,
Kzyne, N.J.

I have spoken with Leroy Zeger of Electro-Nucleonics, Inc., who
advised me that you were to be contacted for information.

How often is the site monitored and by whom? Age of fill?

Thank you in advance for your cooperation and assistance.

Sincerely, D
gz—s (‘Qé‘—l—.tl? .
hur

. Bartolozzi

Health Officer ' \?
ARB/eec . ' Q\&"&

TEM # _2fA
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fba' sison Chemica! Division

GRACE W. R. Grace & Co.

P.0. Box 2117
Baltimore, Maryland 21203

(301) €59-9000
Direct Dial (301) §59-5093

June 10, 1930

Mr. Arthur R. Bartolozzi®
Health Officer

Director Health and Welifare
Township ¢f Wayne

475 Valley xnad

Wayne, New Jersey 07470

Dear Mr. Bartolozzi:

In answer to your letter of February 29, 1980 regarding the
radiocactive burial site at 868 Black Oak Ridge Road, I have
compiled the attached historical background.

As I explained to you per phone, your request regquired a search
through our historical records, many of which were damaged in

a fire at the site in 13977. The search tock a lot of time since
a very large number of file boxes were involved.

Thank you for your continued patience and if you should have
any additional questions, please contact me at the above telepone

number.
. Slncerely,{
- Armin Wille
- Sr. Facilities Engineer
AW/cm
Attachment

bc: Messrs: T. J. Béoth
. J. W. Hardwicke

e ITEM# _273 3 &\

J. R. Smith
Vault file - Pompton Plains (Mrs. M. J. Berger)
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HISTORICAL BACKGROUND OF THE POMPTON
PLAINS, NEW JERSEY FACILITY OF THE DAVISON
CHEMICAL DIVISION OF W. R. GRACE & CO.

_ Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States Atomic Energy Commission
(A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1954 to possess, transfer, and use the radioactive
material thorium which is defined by the U.S. Code as a "source
material”. 1In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersey plant of
Rare Earths, Inc. (later Davison) as a component of monazite

sand which was obtained from the A.E.C. Title to the monazite
and the thorium remained in the government during the performance
of work under the contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to tne
A.E.C., but the monazite gangue supposed to contain not more than
5% thorium was retained by the Company for disposition. This
gangue was buried on the plant property under A.E.C. supervision
at various depths. )

At the expiration of the contract with the A.E.C. in June,
1956, monazite sznds were purchased from foreign and domestic
sources and processed to extract the so~-called "rare earths”
contained in the monazite for commercial sale. The A.E.C. license
was changed to a "source material” license. All monazite gangue,
now containing all of the thorium found in the sand, was continued
to be buried at the plant site until April 30, 1971 when the plant
was permanently closed.

In December, 1973, Davison Chemical engaged the service of
Applied Health Physics, Inc. (AHP) to conduct a radiological
survey of the entire property. Decontamination operations were
begun by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radioactivity limits as
specified in regulations of the A.E.C. and the New Jersey State
Department of Health for unrestricted use. A certified health .
physicist was engaged during the decontamination work as a con-
sultant to Davison to recommend appropriate methods of removing
and disposing of radioactive wastes and to provide an expert's
opinion on the progress and course of decontamination, as well as
to assure compliance with the regulations of the State of New
Jersey and the A.E.C. A survey report, dated September 9, 1974
was sent to the A.E.C. (then Nuclear Regulatory Commission = N.R.C.)
who's Region I Office of Regulatory Operations performed a confir-
matory survey. In a letter dated January 22, 1975, the N.R.C.
released the facilities for unrestricted use, provided that a
notation be recorded in the appropriate land records indicating
radioactive material has been buried on this property. This has
been recorded in the land records in Passaic County.
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During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Health Department
periodically inspected the plant. Detailed records of gquantities
and exact composition of the buried wastes are not available.
Since the operations were under close supervision by the A.E.C.,
one must assume that the maxiumum permissible annual burial
curies were not exceeded.

On May 14, 1977, a fire of undetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI)} soom after cessa-
tion of operations in July 1967, and the entire real estate was
leased long-term to ENI in October 1979.

From the above it should be apparent that this entire
business was operated under the continued supervision and with
the regular approval of the U. S. Atomic Energy Commission and
in conformity with then customary safeguards. This company has
at all times, ccmplied with the law and has been careful to
coordinate all of its activities with the authorities.

The entire burial grounds are monitored at least twice a -
year by a Davison employee responsible for radiation monitoring.
This employee is Mr. Armin Wille, Senior Facilities Engineer,

W. R. Grace & Co., Davison Chemical Division, P.O. Box 2117,
Baltimore, Maryland 21203. Telephone (301) 659-9093.



DAVID WAKS
EOUNCILMAN
WAYNE. NEW JERBEY

RESIDENDES : Drriox:
58 BRANDYWINE ROAD 262 MAIN STREET
WAYNE, NEW JERSELY 07470 PATERSUON, NEW JERSEY 07308
694-3399 742-3555

January b6, 1981

Nuclear Regulatory Commission
United States Goverrment
King of Prussla, Permsylvania

Gentlemen:
I am advised that there 1is nuclear waste buyrled on a site in
Wayne Township in the area rormerly occupied by the W.R. Grace Company

at 868 Black Oak Ridge Road. I am informed tnat the nuciear waste
may have been bubfied at the site oy the W.R. Grace Company.

I would very much appreciate it if you would promptly advise me
as follows:

1. Can the site be inspected for proper disposal of the waste
and can the waste be removed from tne site.

2. Can you furnish me with any documentatlon wnich you have
pertaining to this matter. :

Thank you for your attention.
Very truly yours,

DAW:eo




W.R. Grace and Company
Davidson Chemical Division
ATTN: Mr, C.B. Kraft
' Vice President of Administration
P.0. Box 2117
Baltimore, Maryland 21203

Gentlemen:

This refers to a telephone inquiry by Ms. M. Campbell of this office with
Mr. A. Wille of your staff on January 20, 1981,

This inquiry was to request your cooperation regarding a request for information
from Councilman David Waks of Wayne, New Jersey, concern1ng your facility in
Wayne Township, New Jersey.

Our files of the records of the thorium processing which occurred under AEC
Ticense STA-422 do not include a record of a complete survey of the grounds of
your facility. We would like to conduct a radiation survey of these grounds
during the week of January 26, 1981. We would also appreciate a copy of the most
recent radiation survey of thls facility performed by ¥r. A. Wille of your staff.

In accordance with Section 2.790 of the NRC's "Rules of Practice," Part 2, Title
10, Code of Federal Regulations, a copy of this letter will be placed in the
Public Document Room.

Should you have any questions concerning this inquiry, please contact Ms.Campbell
of my staff at (215)337-5342.

Sincerely,

John D. Kinneman, Chief
Materials Radiological Protection
Section

bec:
IE Mail & Files ( For Appropriate Distribution)
Central Files .
Public Document Room (PDR)
Nuclear Safety Information Center (NSIC)
Region I Reading Room
State of New Jersey ' : "7’
Campbell/at Kinneman ' ' Q;%S

1/26/81

ITEM # 265~

120



(STATEWIDE)
No. 81/ 303

AERIAL RADIOLOGICAL SURVEYS SET FOR CITIES OF
GLOUCESTER AND ORANGE, AND TOWNSHIP OF WAYNE Immediate release:
May o271, 1981
TRENTON--Commissioner Jerry Fitzgerald English of the Department of
Environmental Protection (DEP) announced today that aerial radiological surveys
of three New Jersey communities--Gloucester City, Camden County; Orange City,
Essex County; and Wayne Township; Passaic County--are currently being conducted by
EG & G, Inc. a Las Vegas, Nevada, contractor for the federal Department of Energy.
Part of a routine U.S. Environmental Protection Agency (EPA) program to gather infor-
mation on radiation levels in areas surrounding former mineral extraction and refining
facilities, these surveys are being done at the request of the DEP. A previously
issued DEP press release érroneous1y identified Pompton Plains in Pequannock Township
rather than Wayne Township as.the third site to be surveyed.
The helicopter survey, conducted from a blue and white helicopter flying
at an altitude of 150 feet or more above the ground, will record terrestrial radiation
profiles over sixteen square mile areas centered in Gloucester at a former mesothroium
facility, a former radium facility in Orange, and a former rare earth's and thorium
facility in Wayne Township. The survey of Gloucester is scheduled for the week of
May 11-15, Orange the week of May 18-22, and Wayne Township the week of May 25-29.
A specéél waiver of federal air regulations has been obtained from the Federal
Aviation Administration (FAA) to permit low-level flying. The flights and testing
will be made during daylight Hours as weather conditions permit. The project at \\
each of the sites will be completed in two or three days of flying. ?>?}
Data processing for aerial radiological surveys usually requires two or

three months. A1l analytical results will then be forwarded to the DEP for evalutaion.

ITEM # _ 24

j2



Davison Chemics! Division
W. R. Grace & Zo.

P.0. Box 2117

Battimore, Maryland 21203

(301) €53-9700

Direct Dial {301) 659-9093

June 190, 1930

Mr. Arthur R. Bartolozzi
Health Officer
Director Hezlth and Weliare
Township of ¥ayne
475 Valley Rcad
Wayne, New Jersey 07470

Dear Mr. Bartolozzi:

In answer to vour letiter of February 29, 1980 regarding the
radiocactive burial site azt 868 Black Oak Ridge Road, I have
compiled the attached historical background.

As I explained to you per phone, your request reguired a search
through our historical records, many of which were damaged in

2 fire at the site in 1977.

a2 very large number of file boxes were involved.

Thank you for vour continued patience and if you should have
any additional gquestions, please contact me at the above telepone

number.

AW/cm
Attachment

bc: Messrs:

T.
J.
E.
C.
B.

J.
w.

B.

R.

Vault

Slncerelv,[

Armin Wllle
-8r. Facilities Engineer

Béoth
Hardwicke

Heymann — *

Kraft ITEM # _38715
Mobley ' :
Smith '
file - Pompton Plains (Mrs. M. J. Berger)

The search took a lot of time since

QX;}

/
7



HISTORICAL BACKGROUND OF THE POMPTON
PLAINS, MNEW JERSEY FACILITY OF THE DAVISON
CHEMICAL DIVISION OF W. R. GRACE & CO.

_ Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States Atomic Energy Commission
(A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1954 to possess, transfer, and use the radioactive
material thorium which is defined by the U.S. Code as a "source
material”. In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersey plant of
Rare Earths, Inc. (later Davison) as a component of monazite

sand which was obtained from the A.E.C. Title to the monazite
and the thorium remained in the government during the performance
of work under the contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to the
A.E.C., but the monazite gangue supposed to contain not more than
5% thorium was retained by the Company for disposition. This
gangue was buried on the plant property under A.E.C. supervision
at various depths.

At the expiration of the contract with the A.E.C. in June,
1956, monazite sands were purchased from foreign and domestic
sources and processed to extract the so-called "rare earths"
contained in the monazite for commercial sale. The A.E.C. license
was changed to a "source material® license. All monazite gangue,
now containing all of the thorium found in the sand, was ccntinued
to be buried at the plant site until April 30, 1971 when the plant
was permanently closed.

‘In December, 1973, Davison Chemical engaged the service of
Applied Health Physics, Inc. (aHP) to conduct 2 radiological
survey of the entire property. Decontamination operations were
begun by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radioactivity limits as
specified in regulations of the A.E.C. and the New Jersey State
Department of Health for unrestricted use. A certified health
physicist was engaged during the decontamination work as a con-
sultant to Davison to recommend appropriate metncds of removing
and disposing of radicactive wastes and to provide an expert's
opinion on the progress a2nd course of decontamination, as well as
to assure compliance with the regulaticns of the State of New
Jersey and the A.E.C. A survey report, dated September 9, 1974
was sent to the A.E.C. (then Nuclear Regulatory Commission = N.R.C.)
who's Region I Office of Regulatory Operations performed a confir-
matory survey. In a letter dated January 22, 1575, the N.R.C.
released the facilities for unrestricted use, provided that a
notation be recorded in the appropriate land records indicating
radioactive material has been buried on this property. This has
been recorded in the land recorcs in Passaic County.
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During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Eealth Department
periodically inspected the pilant. Detailed records of quantities
and exact ccmposition of the buried wastes are not available.
Since the operaticns were under close supervision by the A.E.C.,
one must assume that the maxiumum permissible annual burial
curies were not exceeded.

On May 14, 1977, a fire of undetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa-
tion of operations in July 1967, and the entire real estate was
leased long-term to ENI in October 1979.

From the above it should be apparent that this entire
business was operated under the continued supervision and with
the reqular approval of the U. S. Atomic Energy Cormmission and
in conformity with then customary safeguards. This company has
at all times, ccmplied with the law and has been careful to
coordinate all of its activities with the authorities.

The entire burial grounds are monitored at least twice a
year by a Davison empicvee responsible Ifor radiation menitering.
This employee is Mr. Armin Wille, Senior Facilities Engineer,

W. R. Grace & Co., Davison Chemical Division, P.O. BoOX 2117,

Baltimore, Maryland 21203. Telephone {301) 659-9093.
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475 Vallev Road

Wayne, New Jersey 07170

. {201) 694-15800

Arthur R. Bartoiozzi, RS, BS, MA
Heglth Officer

Director Heolth & Welfcre

February 29, 1980

Mr. Edward F. Heymann

General Manager

Public Relations & Advertising
¥. R. Grace & Co.

P.0. Box 2117 .
Baltimore, Maryland 21203

Dear Mr. Heymann:

Would you please furnish me with a historical background of the
radioactive dumping and burial site at 868 Black Cak Ridge Road,
Wayne, N.J.

I have spoken with Leroy Zeger of Electro-Nucleonics, Inc., who
advised me that you were to be contacted for information.

How often is the site monitored and by whom? Age of £ill?

Thank you in advance for your cooperation and assistance.

Sincerely, D
}’) %%(TJ .
3

thur R. Bartolo:zzi
Health Officer

ARB/eec
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. UNITED STATES .
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 2055s

JAN 22 1975

HMSS:MB:CRB
Docket 40-86

- STA~422

W. R. Grace and Company
Davison Chemnical Division
ATIN: Mr. B. L. Mobley
. Supervisor, Environmental Control

" Charles and Baltinore Streets

Baltimore, Maryland 21203

" CGentlemen:

This is in reply to your request for release for unrestricted use property
at 868 Black Oak Ridge Road, Wavne Township, New Jersey, formerly under
Source Material License No. STA-422, Docket 40-85. Based on your survey
report dated September 9, 1274, and letters dated September 16, 1974,
October 30, 1974, and Decerber 17, 1974, and a confirnatory survey per-
formed by Region I Office of Regulatory Operations, AEC, it appears that
the property meets the decontamination criteria for release of facilities
for unrestricted use, ‘ ’

We have no objection to the release of the property provided a notation
i1s recorded in the appropriate land records indicating radiocactive material
has been buried on this property pursuant to 10 CFR 20.304 (1974).

Office of Nuclear Material
Safety and Safeguards

. Coae
...
B P T T Cvprsyeup Npuespesu—
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Ctr 70 F, Sopped

DATE: August 22, 1978
FROM: C. P. Metzger
TO: Mr. B.L. Mobley

" ece: Mr. 0. A. Wunderlich
~——>Mr. C. H. Bell

SUBJECT: Inspection by the N.J. State Department
of Environmental Protection

On August 22, we were visited by Mr. Pasquale Ferraro of the Bureau
of Solid Waste Management. His purpose was to view the area where
burials of radiocactive materials have been made and to determine that
no building structure enclosure had been placed on top of the burial
area.

I was able to show him, in general, where the materials were buried
and to assure him that nothing has been placed above this area. Also,
to assure him that nothing would be placed there in the future.

I believe he is taotally satisfied with the results of his inspectionm,
therefore, no further action is required om our part, at this time..

—
-~

C. P. Metzg
Y/

- CPM:db

RECEIVED

puG311978

T ENERGY ADMIN.
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eLECTRO NUCLEONICS, 1MC. - a1t

363 PASSAIC 4VE, P.O. 80X 203 i h'-EC}T?O NUCLEONICS
FAIRFIELD, NE\Y JERSEY, 07C06 :

(201) 227-€7C0

CABLE. ELECTRONU -

TELEX NO: 138202 ' '

February 20, 1980
RECEIVED

, FEB 23 5330
John W. Hardwicke, Esq.

Counsel ENERZY ADMUNL
W.R. Grace & Co. '

Davison Chemical Division

P.0O. Box 2117

Baltimore, Maryland 21203

Re: Facility Lease _
ENI/W.R. Grace & Co.

Dear John:

Enclosed is your original recorded copy of the
subject lease which has been entered in the Passaic County
Register's Deed Book #D105250 et seq.

I believe this satisfies your request.

Thank you again for your past cooéeration.

Sincerely yours,

N.E. Curtiss
General Counsel

NEC:bf
Enclosure
.c;af4z 4 H. F.Davs -
cc: C.B. Kraft 12 s o Fe.
R. Abajian fv-f v kel /J’

‘/ﬂ‘wvw /: '/{’("'

Crpy b Ed _QMTMM -
' ot ' Sec quyf;

ﬂ foces 344,



Department of Energy a

Oak Ridge Operations PER KWT“
PO.Box E

Oak Ridge, Tennessee 37830 JAN O 9 1280

Mr. Leroy Zeger, P. E.

Program Manager
Electro-Nucleonics, Inc.

P. 0. Box 106

Pompton Plains, New Jersey 07444

Gentlemen:

FACILITY LEASE ENI/W. R. GRACE & COMPANY - CONTRACT NO.
DE-AC05-760R03685

We have reviewed the subject lease which was transmitted to
us with your letter dated October 25, 1979. The proposad
lease with W. R. Grace & Company, covering the lease of
facilities used for contract work, which are located at

868 Black Oak Ridge Road, Wayne, New Jersey, is hereby
approved subject to the following conditions. A cost
estimate, together with a justification of need for any

- individual improvement, replacement, or maintenance job

- estimated to cost $5,000 or more, shall be submitted to the
Contracting Officer for review and approval prior to the
initiation of the job.

Your letter dated October 25, 1979, stated that you were
submitting the lease for review and approval under Article
IV.4.i., of the original contract dated September 22, 1967.
Please note that Modification No. 5 to the contract, which
was entered into on August 22, 1972, deletes paragraph &4 of
Article IV in its entirety and substitutes new provisions
in lieu thereof.

Sincerely,

-

John D. Wagpner
Director, Procurement
AD-43:DLR and Contracts Division

cc: R. E. Leed, AMMEOAD, ORO



1EASE
[ 5325
THIS LEASE effective as of this lst day of Octoser,

1979, by and between W. R. GRACE & CO., a Connecticut corpo-

ration, Davison Chemical Division, having an office at Charles

. and Baltimore Streets, Baltizmore, Maryland 21202 (hereinafter

called "Landloré"™) and ELECTRO-NUCLEONICS, iNC., a New Jersey
corporation, having an office at 368 Passaic Avenue, Fairfield,

New Jersey 07006 (hereinafter called "Tenant").

-

WITNESSETH: - !

”

WHEREAS, by Lease dated July 1, 1967 (e;;enéed by ‘
agreement of April 25, 1972) and Lease dated January 1, 1975,
Landlord leased certain real property to Tenant at 868 Black
Oak Ridge Road, Wayne, New Jersey; and l

WHEREAS, Landlord now wishes to lease all of its real

estate including the leasehold areas subject to the aforesaid

leases and letter agreement of December 27, 1976, as well as
other property belonging to Landélord at 868 Black Oak Ridge

i
Road, Wayne,‘New Jersey. . : l

NOW THEREFORE, the parties do bereby agree as follcws:f

1. Landloréd does hereby lease to Tenant all of its I

real estate including land, buildings ané appurtenaznces of every

kind and character at 868 Black Oak Ridge Road, Wayne, New Jerses

—ta

unto Tenant to have ané to hold subject to the provision of this:
agreement without disturbance or interference. All previous '
leases including those referred to above aras hereby cancelled
and vmade void.

2. This lLease shall commence October 1, 1979 and

shall be for a period of 4 years, terminating on September 30,

retmr g~
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1983. In addition, Landlord does hereby grant Tenant three one-
yéar renewal options provided Tenant shall give Landlord notice
in writing of its intention to excercise each such option at

least 90 days prior to the expiration of the term then in effect.’
’ 3. The rental shall be $28,890 for the first year,

$30,912 for the second year, $33,076 for the third year, $35,391
for the fourth year, and $35,391 for each pf the three one-year
option periods (all aforesaid rentals are calculated by charging ;

Tenant with the rental at the rate heretofore paid [$30,000] less

a credit for ordinary maintenance performed by it [$3,000]

multiplied by an escalation factor of 7% per annum). All rentals
§
shall be paid in equal monthly payments on the first day of each .

month in advance, the first such payment to be made on October l;

1979.

4. Landlord shall pay all real estate taxes and shall |
|

keep the property insured for fire, property damace, and i

extended coverage by a reputable insurance company, with the
proceeds of insurance payable to Landlord and Tenant, as their
interests may appear.

S. In addition to the payment of rental, Tenant
shall pay all utility bills including but not limited to gas,
electricity, water and sewage and any and all charges against
the property save and except only those which are the responsibilitw
of the Landloré pursuant to paragrach 4.

6. Tenant shall keep all buildings on the premises

dn good repair and shall be responsible for maintenance of

both buildings and premises provided however, major repairs,

including structural repairs or other repairs requiring substantial

replacement or large capital outlays shall be the responsibility

-2- ‘ _ ;
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of the Landlord, provided Landlord shall not be responsible for
any repairs of any kind or nature occasioned or caused by the
neglect or abuse of Tenant. Upon any termination of this lLease,
Tenant shall return the premises and all improvements to Landlord’
in as gocd a condition as they were upon the commencement of

this Lease, reasonable wear and tear excepted.

7. Tenant shall use the demised premises in accordance
with any and all laws, rules and regulations of any and all
governmental entities and agencies insofar as such laws, rules
and regulations pertain to Tenant's use and occu;ancy of the

premises.

8. Tenant does hereby agree to hold Landloré harmless :
from any and all claims for damages of any kind or character j
arising out of fenant's use and occupancy of the premises except~:
for any and ali claims for damages caused by, due to, or directly?
or indirectly arising out of Landlords negligence or contributory§
negligence.

9. Tenant, having occupied the demised-premises for
2 long périod of time and having employees who at one time were
employed by Landlord in connection with Landlord's business at ;

the aforesaid property, is aware that at one time there was a

manufacturing operation at this site for the production of certain
rare earth and radiocactive products under license from the !
Atomic Energy Commission ("AEC®"). Landlord represents to Tenant :
that it had "decontaminated” all buildings and structures upon

thé premises of radicactive residues and that it has buried any

and all radioactive waste formerly upon the premises in compliance

with requirements of the United States Government including the
AEC. The AEC has approved the deontamination and released the

premises from the condition of the license but a condition of said




. e
- :

release and arsroval is that the appropriate land records be
noted to reflect this previous usage in order that subsequent
users and purchasers of the property shall be notified of this
previous usage. The areas of the demised premises affected

bir such usage are shown in crosshatch on the plat annexed kereto.
It is for the purpose of such notificaticn that this paragragh

9 is inserted in this Lease, and Tenant agrees that it will not

disturb any area previously contaminated unless it shall first

obtain the approval of Landlord, and that it will keep the area

posted with appropriate warning signs, upon the written reguest
of Landlord, provided however, the obligations and duties of

Landlord with respect to the said area not diminished by this

paragraph and provided further Tenant reserves any and all rights

it has or may have had with respect to the aforesaid contamination.

!
i

10. ﬁotwithstanding anything herein contained to the
contrary, Tenant shall have the option to cancel this Lease if,
during its term or any renewal period, its contract with the
United States pursuant to which it uses the demised prenises
shall be for any reason terminated, provided however, i; shall
give Landlord notice 6f such termination at the time the Uniﬁed
States so notifies Tenant. .

11. Any and all notices to be given pursuant to this
Lease shall be given, if to Landlord:

W. R. Grace & Co., Davison Chemical Division
10 East Baltimore Street

Baltimore, Maryland 21202

Attention: Vice President, Administration

if to Tenant:

Electrc-Nuclecniics, Inc.

368 Passaic Avenue

Caldwell, New Jersey 07006
Attention: Secretary-Treasurer.

D 105233
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. IN WITHESS WHEREOF, the parties hereto have caused :
these presents to be executed as of the day and year first

above written.

W. R. GRACE & CO.
DAVISON CHEMICAL DIVISION

Attest: .7 L. //%{v ﬁ//‘ Jud
r g S = t —

CRRTAN B RagET
!/E /\”M/ﬂ £ IC37704¢ '

LéANNA CLINTON

ELECTRO-NUCLEONICS, IN;)/4

Attest: - . //
@'———-Q aJL«»«;, By /ZA /14%//’7‘4\

KLAN M. FISHMAN 7;;&
RICHARD ABAJIAN . Vice President :
Secretary Nuclear Operations {

. ’ '
STATE OF 77&.07&,«.11 . CITY OF W S5 ;

Be It Remembered, that on this f77 day of‘ijﬁqéu, .
in the City and State aforesaid, before me, the subscriber, a
Notary Public authorized to take acknowledgments‘and proofs in

said City and State, personally appeared CZLJZLM./fg,ijg%&*

who, I am satisfied is the Vice President, Administration of

Davison Chemical Division of W. R. Grace & Co., lLessor named
in and who executed the foregoing instruvment, and he did
acknowledge that he signed, sealed, and delivered the same as
the act and deed of the lessor for the uses and purposes thereini
expressed. |

" In witness whereof I hereunto set my hand an

seal.
SHULA H. LEVIN Notary Publig 7,
s s . \ 2%3\_—63?
My Commission expires: /u_aa /, [ Tr e £Co

-5-
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STATE OF NEW JERSEY + COUNTY OF ESSEX: SS:

Be It Remembered, that on this 17th day of October:

’

in the County and State aforesaid, before me, the subscriber, a

Notary Public authorized to take acknowledgments and proofs in
' said County and State, personally appeared Alan M. Fishman
Vice President

who, I am satisfied is the.,Nuclgar Operations of Electro-Nucleonics,
Inc., Lessee named in and who executed the foregoing instrument,
and he did acknowledge that he signed, seéled, and delivered ﬁha
same as the act and deed of the Lessee for the uses and PUrposgs
therein expressed. -

In witness whereof I hereunto set my hand and official

seal.

!

BRUCE D. GRIGSON Notary Pubiic =

BRUCE D. GRIGECN
A MOTARY 2USUZ ©OF NIW JERSIY
My Commitsion Expires Jon, 29, ¥SEQ

My Commission expires:

Prepared by John W. Hardwicke

D 105256
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A - FIN AS093

Seventh Site for

VA Radiological Survey by ORAU |

7. W. R. Grace Company (formerly Rare Earths, Iné.)
Pompton Plains, New Jersey

Contact: W. T. Crow, NRC
NMSS/FC

Site Identification:

This site was used for a monazite sand processing facility
as authorized by License No. STA-422. The license was terminated
and the site was released for unrestricted use in January 1975.
The site is still owned by W. R. Grace Company. Buildings on
the site are being.leased by Electro Nucleonics, Inc. for use as
office, warehouse and possibly laboratory space.

General Survey Requiremenfsf

A preliminary survey of this site was conducted by NRC,
Region 1, in January 1981. Preliminary evaluations indicate’-
that this site may not meet current NRC criteriaz for release for
unrestricted us=2. The site is to be surveyed to determine surface
radiation levels and concentrations of naturally occurring
radionuclides, thorium-232 and uranium-238 series, in soil and water.

An estimated date for the preliminary site visit shall be
provided by ORAU in the next monthly report. A schedule for
completion of the survey shall be provided subsequent to the
site visit. : ' '

Arrangements for site visits should be made through W. T. Crow.

" qu
'Qy\b% |
2

Enclosure
SOEW 50-82-05




STATEMENT OF WORK (SOW) FOR
RADIOLOGICAL EVALUATION ASSISTANCE
FIN A 9093-0 :
B&R 50-19-01-01

1.0 Background

In a letter dated September 19, 1976, from Mr. Monte Canfield, Jr.,
Director, GAO, to Marcus E. Rowden, Chairmen, NRC, Mr. Canfield
mentioned GAO's survey of federal programs for disposing of obsolzte
and unused nuclear facilities and-a related program by ERDA to
evaluate former Government-owned and AEC contract sites that previously
handled radicactive materials. Also discussed was a GAO concern ezbout
sites formerly licensed by AEC's regulatory body. Because of this
concern, the GAD reviewed some records of licenses that have been
terminated. This review indicated that licenses which were recently
terminated contained adequate assurance o7 proper decontamination;
however, the files on licenses terminated in the late 1950's and

early 1960's did not contain evidence of decontamination in many cases.
The GAQ asked i7 NRC could provide assurance that no radiation sately
problems exist at sites previously operated under an AEC license.

The NRC reply to Mr. Canfield's letter (L. V. Gossick to Mr. Canfield,

-dated October 15, 1976) indicated that we would reexamine our files -

of. 1icenses terminated prior to 1965. The Oak Ridge National -
Laboratory was retained to evaluate docket files to determine which
sites, if any, would need additional on-site evaluation to determine
if proper decontamination had been effected. To date, a number of
sites formerly used for processing source material have been identivied
for further eva1uatuon

In addition to the sites identified through the docket search, radio-
logical evaluation.assistance may be required to confirm that curren?ly.
licensed sites are properly decontaminated.prior-to license termination.

The NRC's Office of Nuclear Material Safety and Safeguards (NMSS)
requires technical assistance for the evaluation of sites to determine
if they have been properly decontaminated. The objective of the
assistance for each site would be to:

1. Determine if rad1onuc11des are present or belieyed to be present,
above allowable 11m1ts.

2. If radionuclides are present, or are believed to be present, 2bove
allowable 1imits to: -

a. Determine the radionuclides present.

b. Determine the spatial distribution of the radionuclides
above background. -

¢. Provide an .estimate of the hazards involved.



2.0 Work Required

Technical support will be provided in the areas descrited beiow. When
spec1f1c work requirements are identified, the NRC will issuz task
orders in the form of Standard Orders for DOE Work (NRC Forms 172).
The task orders will describe the work to be performed, the iype of
report(s) that are to be prepared, and the desired comolztion cate.

The performing organization shall provide a cost estimets and r»]es;cne
schedule for these tasks in the monthly letter status resort (see
paragraph 3.1 below). Approximately four task orders ner veer ars
anticipated, each of which will require an estimated ore tc wo man-
years of effort to compiete. The work required in the tzsk crcers
will fall within the following areas of work:

YJ"

2.1 Preliminary Site Visit

The perforn1ng organization shall make a preliminazry visit to tha
sites spec1f1ed by the NMSS PrOJect Manager (PM). The purpose of the
visit is two-fold: first, to review the known history of the site with
the licensee or local off1c1als and to inspect the prope*‘" ang make
exploratory radiation measurements in areas identified as housing
licensed or previously licensed materials; and second, to evezluate the
results of these discussions and measurements.

2.2 Development of Radiological Survey Plans

A radiological survey plan shall be developed for sites specified
by the NMSS PM, and submitted to NRC for approval. Because of the
wide variety of past operational activities as well e&s radioactive
materials present at each site, it may not be possible tc conduct for--
mal surveys in accordance with a uniform survey plan. Just as any
assessment activity is highly site specific, such is the czse for
radiation measurements and the collection of environmental samples.

The following 1ist of activities is typical of those which will"
usually be included in a formal radiological survey and should be con-
sidered in the development of a radiological survey plan. This list is
not intended to be either all inclusive or restrictive. :

A. Gamma-ray exposure rates at 1 m above the ‘ground outside buildings

A grid pattern is posted on p]an views of the entire site.
Measurements of gamma-ray exposure rate are made 1 m above the ground
at the intersection of each grid 1ine. These grid lines are normally
spaced 10 to 50 feet apart-and include points within property boundaries
and points on surrounding property.




B. Beta-gamma dose rates at the ground surface.

Detailed measurements are made of the beta-gamma levels at 1 cm
above outside ground (natural, paved, or otherwise covered) surfaces
in accordance with the above grid pattern. Open window and closed
window G-M readings are made at each grid point.

C. Measurements of radionuclide concentrations in water

Water samplies are taken from surface collections both on and o¥7
the site. In addition, samples shall be taken from any flowing strezms
which border each site both upstream and downstream as dictated by
radiation measurements. Groundwater which may be found in core holes
will be sampled and included with the above samples and analyzed for
appropriate radionuclides. :

D. Investigation of underground drains and surface drainageways

Because radioactive wastes and residues may have been stored on
the surface or in on-site holding ponds, all known and suspected
drainageways on each site and those leading away from each site should
receive careful attention. Samples of scale are taken from all

accessible drain lines. In surface drainageways leading away from the

property, samples are-collected in order to determine both downward
and lateral movement of radioactivity. The location of these drains
and drainageways are recorded on drawings. Since surface drainageways
represent points of public access, sediment samples collected in these
areas are analyzed for appropriate radionuclides.

E. Investigation of surface-deposits of radioactivity

Samples of soil are collected on the grouhd surface both on and
off the site in order to determine the location and-quantities of surface
deposits of: radioactivity. The location of these samples normally )
corresponds 'to grid points wheré surface beta-gamma measurements were
made. -

F. Investigation of subsurface deposits of radicactivity .

Extensive monitoring and sampling may be required in order to
determine the magnitude of subsurface contamination.~ Areas of principal
concern include sites where solid and liquid radionuclides were stored
or buried. It is sometimes necessary to investigate the site of demolishad
buildings and also sites where residues and wastes have been moved for
either temporary or permanént storage. Drilling and coring operations
in these areas may be needed to define quantities and boundaries of
underground deposits of radionuclides. Core samples shall be collected
for analysis and each core hole shall be "logged" using collimated
gamma-ray detector to verify.the spatial distribution of radiocactivity
below the surface. '



< .
G. Radionuclide concentrations in air

Residues may exist which contain 226p,, 224p,, and 223g, resulting
in the emanation from the residues of 222g , 220g,, and 219g,.
Measurements shall be made in order to establish instantaneous concen-
trations of these radon isotopes and their progeny. ’

H. Vegetation samples

A limited selection of vegetation samples of severzl species may
need to be collected from areas representing the observed range of
surface radioactivity. Analyses of the radionuclide concentrztions in
vegetation samples are determined after a determination has been macs
of the radionuclide concentrations in host soil.

I.  Determination of background gamma radiation levels, concentration
or radionuclides in soil and water, and concentrations 07 racon
in air

A series of soil and water samples shall be collected in the area
around each site in order to establish the background concentrations of
radionuclides of interest. Gamma radiation levels at 3 ¥t. above the
ground are also measured at each sampling point. In areas where radium
bearing residues exist, a limited number of measurements are made to-
determine typical radon concentrations in areas far enough removed frox
the site so as not be influenced by radon emanating from the site.

J.  Documentation of radiological survey

It will be necessary throughout the survey to maintain accurate
records pertaining to-such activities as: (1) instrument calibration,
(2) location of individual survey measurements, (3) analyticazl procedures,
(4) recording of data and results of sample analyses, (5) computer
calculations, (6) assumptions made with regard to boundary conditions
in evaluatinrg radiological data, and (7) preparation of the final report
of each formal survey. These records are needed in order to provide an
element of quality assurance to the survey and to serve as the foundation.
for any future auditwhich may be necessary. -t

2.3 Conducting Formal Radiological Surveys

Once a radiclogical survey plan for a site is reviewed and approved
by the NMSS PM, an appropriately staffed radiological survey team shall
be mobilized and moved to the site. The objective of conducting formal
radiological surveys at the sites is to characterize the current radio-
logical status of the property. In order to accomplish this, the
performing organization shall have available a modern, well-equipped
mobile laboratory to serve as the established (on-site) survey headguarters
station (see Section 5 below).



3.0

2.4 Preparation of Radiological Survey Reports

A radiological survey report should be prepared which summarizes
the results of all survey activities performed under the radiologicel
survey plan. In addition, the radiological survey report will include
a description of the site and an evaluation of radiological conditions

"at the site.

The site description should include the location of the site and a
description of its topography in sufficient-detail to support an
engineering evaluation, scaled maps of the site and the surrounding
area, a discussion of the present physical condition of the site and,
for background purposes, a brief description and history of the licensee
operations conducted at the site.

The section of the report which evaluates the radiological conditions
should describe the radiological conditions existing at the site and,
based on those conditions, the potential routes or exposure pathways
to mankind.

Reporting Requirements'

"surveys and report preparation for a project of this type which may

Recognizing the complexities in the'schedu]ing of site visits, radiological
have to be responsive to everchanging priorities, it is intended and
should be understood that all schedules and due dates will be discussed
and mutually agreed upon by the performing organization's representative
and the NMSS PM.

3.1 Monthly Letter Report

Each month, the pefformiﬁé organization shall submit three copies
of a brief letter report which summarizes: (1) the work performed during

"the previous month, (2) personnel time expenditurfes during the previous.

month; and (3) costs: (a) current period, (b) cumulative to date, and

(¢) cost projection by month to completion of the work effort covered by
this stateément of work: The first monthly report shall provide the

initial cost projectton and subsequent reports shall either provide revised
projections or indicate "no change in the cost projection.” The monthly
reports shall alsd include cost estimates and milestone schedules for -
tasks as specified by the NMSS PM. The reports shall be due by the 15th
of each month with distribution as follows: Project Manager, NMSS (2
copies); Office of the Director, NMSS (Attn.: Program Support) (1 copy).

3.2 Technical Reports -

A. Preliminary Site Visit Reports

Upon written notification by the NMSS PM that a preliminary site
visit is to be made-according to the schedule specified by the NMSS PM,
the performing organization shall: (1) visit the site, and (2) submit a

" letter repcrt describing the known history of the site, summarizing

exploratory measurements, and evaluating these aspects of the site visit.



Six copies of each preliminary site visit report will be requirec with
the following distribution: Project Manager, NMSS {5 conies); Office
of the Director, NMSS (Attn.: Program Support) (1 copy).

B. Radiological Survey Plans

Upon written notification by the NMSS PM that a radiological
survey plan is to be developed, the performing organization shz1l submit
a radiological survey plan for the identified site according to the
schedule specified by the NMSS PM. The survey plan shaii be first
submitted in draft form with the following distribution: Procject Manager
(5 copies); Office of the Director, NMSS (Attn.: Program Sucport)
(1.copy).

The NMSS PM shall, within two weeks of receipt of the draft survey plan,
submit his comments on the plan to the performing organizaticn. Such
comments are not intended to prejudice the performing organization's
technical judgments, but are made to assure that the plan adequately
addresses the work needed.

Within two weeks after receipt of the NMSS PM's comments, the performing

organization shall submit a corrected and revised survey plan which

reflects the NMSS PM's comments, with disiribution as follows: Project

?anager)(B copies); Office of the Director, NMSS (Attn.: Program Support)
1 copy). ' ‘

C. Radiological Survey Report

As soon as is reasonable after completion of the on-site
radiological survey, which will be authorized in writing by the NMSS
PM, the performing organization shall submit a radiological survey report
which summarizes the results of all survey activities perforred under
the radiological survey plan. The report shall be first submitted in
draft form with the following distribution; Project Manager (5 copies);
Office of the Director, NMSS (Attn.: Program Support) (1 copy).

The NMSS BM.shall, within one month of receipt of the draft report,
submit his comments on the report to the performing organization. Such
comments are not intended to prejudice the performing organization’'s
technical judgment, but are made to assure that the report adequately
and clearly reports the work done and results obtained.

Within three weeks after receipt of the NMSS PM's comments, the performing
organization shall submit a final survey report which reflects the NMSS
PM's comments, with the fo]lowing distribution: Project Manager (8 copies,
1 camera ready copy); Office of the Director, NMSS (Attn.: Program Support)
(1 copy). Thé format of the final report shall be as specified for formal
contractor reports in paragraph 12 of the Terms and Conditions for the
Standard Order for DOE Work (SOEW).



5.0

6.0

- 7.0

Period of Performance’

Meetings and Travel

The performing organization will be required to visit each site for:
(1) preliminary site evaluation and the preparation of radiological
survey plans, and (2) radiological survey activities. Visits by the

_performing organization to NRC offices-in Silver Spring, Maryland,

may be required to discuss draft radiological survey plans and draft
radiological survey reports.

NRC Furnished Material

NRC will provide the performing organization with copies o7 existing
records including the docket file, if available, for each specitiad
site. NRC will secure appropriate permission for all required site
visits and also will notify the owners or operators of planned visitis.

The mobile laboratory provided by NRC and outfitted under FIN AS0CS0
will be used to the meximum extent possible in performing radiological
surveys. If an additional mobile laboratory is required to perform the
work required, the performing organization shall provide an estirmate
of the cost of acquiring and outfitting the mobile laboratory when such
a determination is made. ‘ ‘

The work specified herein shall commence .Sept}-zﬁ; 1980, and continue
through fiscal year 1983. : '

Technical Direction

Mr. Ralph M. Wilde (FTS 427-4155) is designated the NMSS Project Manager
(PM) for the purpose of assuring that the services required under this

. SOW are delivered in accordance herewith. All technical instructions

to the DOE.performing organization shall be issued through the NMSS PM.’
As used *herein, technical instructions are those which provide details,
suggest possible lines of inquiry, or otherwise complete the general
scope of work set forth herein. - Technical instructions shall not
constitute new assignments of work or changes of such nature as 1o
justify an adjustment in cost or period of performance. Directions

for changes in cost or period of performance will be.provided by the

DOE Operations Office after receipt of an.appropriate Standard Order for
DOE Work (SOEW) (NRC Form 173) from the Director of the Office of
Nuclear Material Safety and Safeguards (NMSS).

If the. DOE performing organization receives guidance from the NMSS PM
which is believed to be invalid under the criteria cited above, the
performing organization shall immediately notify the NMSS PM. If the
NMSS PM and the performing organization are not able to resolve the
questions within five (5) days, the performing organization shall notify
the DOE Operations Office.



8.0 Disposal of Property

"

Upon completion or termination of the program, a reconciled report
will be developed jointly by DOE and NRC to record aveilable material
purchased with NRC. funds. This report should be developed as soon as
possible after program completion or termination decision has been
made, but not later than sixty days after work termination date. The
report should be submitted to the Property and Supply Branch, NRC.

.‘ "
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1. Vesical Chemical Corporation (formerly Michigan Chemical Corporation)
341 East Ohio Street
Chicago, I1linois 60611
License No. SMB-833 Terminated April 23, 1971

Contact: David B. Graham, Esq.
Deputy General Council
(Note: 1Initial contact should be through
NRC, W. T. Crow) _ '

Site Identification:

The formerly licensed disposal site at the intersection of
Madison Road and Bush Creek, approximately five miles east
northeast of St. Louis, Michigan. The site is also known
as the Breckenridge site. The legal description is,

Sec. 23, T.12 N, R.2 W, Bethany Township, Gratijot County,
Michigan. ‘ .

General Survey Requiréments:

The site is to be surveyed to defermine the location of radiocactive
material, the quantities of material buried and the composition

of the buried material. 'In addition, information should be obtained
on the adequacy of coverage of buried material and on waste

material migration. The radionuclides on site may include natural
uranium, natural thorium, and their daughter products. Site survey
to be completed by September 30, 1981.

-

2. Babcock & Wilcox Company
- Nuclear Materials Division <
609 North Warren Avenue. .
Appollo, Pennsylvania 15613
License-No. SNM-414 Docket No. 70-364

Contact: Mr. Michael A. Austin
Manager, Technical Control
) (Note: Initial contact should be through
o~ - NRC, L. C. Rouse)

Enclosure 2
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Site Identification:

Licensee's Parks Township site near-Leechburg, Pennsylvaniz;
Site is occupied by licensee's plutonium fuel fabrication
facility, now undergoing decommissioning, and a decommissioned
high enriched uranium fuel processing facility.

General Survey Requirements:

Physical surveys of the “"Parks Township Site Burial Ground"
are required with appropriate analyses and evaluations.

. The referenced burial ground consists of a number of trenches
on the site that were used for burial of radicactive material
from 1960 to 1970 by the predecessors of the firm that pressntly
holds the NRC license for site activities. Basically, the
physical surveys should confirm the exact location of the trenchss,
perhaps by subsurface radar imaging, following by soil and
aquifer sampling to determine what, if any, migration may be
occurring. Site survey to be completed by Septemder 30, 1%81.

United Nuclear Corporation

Uranium Recovery Plant

One Narragansett Trail

Wood River Junction, Rhode Island 02894

_License No. SNM-777 Docket No. 70-820 4 o

Contact: Mr. C. E. Bowers, President
UNC Recovery Systems
(Note: Initial contact should be through
NRC, W. T. Crow)

Site Identification: .

The 1100 acre site is located in Southwestern Rhode Island in
Washington County. The site is 31 miles south southwest of
Providenece, R.I. The recovery facility occupies 5.6 acres in the
approx1mate center of the western half of the site property, znd
is located about 1.3 miles {by road) southeast of the village of.
Wood River Junction. *

General Survey Requirements:

-

The Ticensee is decontaminating the facility and the site prior to
requesting termination of “the license. These activities are currently
scheduled to be completed in April 1981.° A complete survey to
confirm the adequacy of decontamination is required prior to
decommissioning. The confirmatory survey should be completed by
December 31, 1981. . '



N N

é é‘k’v‘ 7y o~y b
& %, oy UNITED STATES il
- @ ) 7 "7 WUCLEAR REGULATORY COMMIS5TON
o Sy E WASHINGTON, D. C. 20555
Z &
%*t*«k*@ ‘
November 27, 1981

W. R. Grace & Co. R,
Davison Chemical Division T
ATTN: Mr. John Hardwicke

General Council
Charles and Baltimore Streets
Baltimore, MD 21203

Dear Mr. Hardwicke:

This is to confirm our conversation of November 25, 1981 regarding the
radiological survey the Nuclear Regulatory Commission (NRC) plans to
make at the W. R. Grace site in Pompton Plains, New Jersey. The NRC
contractor, Oak Ridge Associated Universities (ORAU), plans to make a
preliminary visit to the site during the week of December 7, 1981.

After this site visit, ORAU will draft a survey plan and submit it to
the NRC for comment. At the same time, the NRC will transmit the draft
plan to you for comment. After all comments have been resolved, ORAU
will prepare a final comprehensive survey plan and provide a tentative
schedule for the survey. This plan and schedule will also be transmitted
to you. : .

Members of the NRC's Office of Inspection and Enforcement will accompany
the ORAU staff on the preliminary visit during the week of December 7.

Thank you for your cooperation in this matter. If you have any questions,
please contact me at (301)427-4510.

Sincerely,

R

,aﬁm, W. T. Crow, Section Leader -
Uranium Process Licensing Section
Uranium Fuel Licensing Branch
Division of Fuel Cycle and
Material Safety



DAVID WAKS

COUNCILMAN
WAYNE, NEW JERBEY:

RESIDEINDCE: . Orrice:
58 BRANDYWINE RDAD 262 MAIN BTREET
WAYNE, NEW JERSEY 07470 PATERSON, NEW JERSEY QD7505
694-5399 742-5555

January b, 1981

Nuclear Regulatory Commlssion
United States Goverrment
King of Prussia, Pernsylvania

Gentlemen:

I am advised that there is nuclear waste bupried on a site in
Wayne Township in the area rormerly occupied by the W.R. Grace Company
at 868 Black Oak Ridge Road. I am informed tnat the nuciear waste
may have been bubfled at the site oy the W.R. Grace Company.

I would very much appreciate it if you would promptly advise me
as follows:

1. Can the site be inspected for proper disposal of the waste
and can the waste be removed from tnhe site.

2. Can you furnish me with any documentation which you have
pertaining to this matter.

Thank you for your attention.

Very truly yours,

DAW:eo

. \/
LTIV

e



Docket No. 40-00086 OCT 2 7 1982 License No. STA-422

W. R. Grace and Company
Davison Chemical Division.
ATTN:  Mr. Burton Mobley
Manager, Environmental Control
P.0. Box 2117
Baltimore, Maryland 21203

Gentlemen:
Subject: Radiological Surveys of Sheffield Brook, Final Report

Enclosed for your information are three (3) copies of the subject report.

This report does not include the results of measurements made on your property
onp Black Oak Ridge Road in Wayne, New Jersey. Those results will be contained
in a separate report.

In accordance with Section 2.790 of the NRC's "Rules of Practice," Part, 2,
Title 10, Code of Federal Regulations, a copy of this letter and the enclosure
will be placed in the Public Document Room.

No reply to this letter is required; however, should you have any questions,
we will be pleased to discuss them with your.

Sincerely,

Original Signed By:
John D. Kinneman

765:'Thomas T. Martin, Director
Division of Engineering and
Technical Programs

Enclosure: .
Radjological Surveys of Sheffield Brook, Final Report (3 copies)

cc w/encl:

Public Document Room (PDR)

Nuclear Safety Information Center (NSIC)
State of New Jersey

bcc w/encl:
Region I Docket Room (with concurrences)

w
RY:DETP , D
Kinneman/1p 0\

10/27/82-

-ORE]

-

JE:t T

ITEM # 77



UNITED STATES ‘
NUCLEAR REGULATORY COMMISS.JN

REGION |
631 PARK AVENUE
KING OF PRUSSIA, PENNSYLVANIA 19406

Docket No. 040-0086 :
926 JAN 1981

W.R. Grace and Company
Davidson Chemical Division
ATTN: Mr. C.B. Kraft
Vice President of Administration
P.0. Box 2117
Baltimore, Maryland 21203

'Gentlemen:

This refers to a telephone inquiry by Ms. M. Campbell of this office with
Mr. A. Wille of your staff on January 20, 1981.

This inquiry was to request your cooperation regarding a request for information
from Councilman David Waks of Wayne, New Jersey, concerning your facility in
Wayne Township, New Jersey.

Our files of the records of the thorium processing which occurred under AEC
license STA-422 do not include a record of a complete survey of the grounds of
your facility. We would like to conduct a radiation survey of these grounds
during the week of January 26, 1981. We would also appreciate a copy of the most
recent radiation survey of this facility performed by Mr. A. Wille of your staff.

In accordance with Section 2.790 of the NRC's "Rules of Practice," Part 2, Title
10, Code of Federal Regulations, a copy of this letter will be placed in the
Public Document Room.

Should you have any questions concerning this 1nqu1ry, please contact Ms.Campbell
of my staff at (215)337-5342.

Sincerely,

Cletiter—

ohn D. Kinneman, Chief
aterials Radiological Protection
Section

bee:

IE #ail & Files ( For Appropriate Distribution)
Central Files
Public Document Room (PDR)

tuclear Safety Information Center (ISIC) C%

Degwn I Reading Room | ,b‘
TEM # _z70 _ O

State of iiew Jersey
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DEFARTMENT OF
DIVISIOM OF

e

pr. William E. Mott

U. S. Department of Engery
Mail Stop E-201
kiashington, D. C. 20545
Dear Dr. Mott:

Recently, the attached

Document

by Mr. Armin Wille of W. R. Grace.

PN

Pt “~t

p nioaNpie Aepvazy _
ENVIRONMENTAL FROTECTION
ENVIRONMEMNTAL QUALITY

BUREAU OF RADIATION PROTECTION
380 SCOGTCH ROAD. TRENTON. N. 4. 03628

February 11, 1981

information was provided to me

Could you check your

irecords and determine whether or not this site was or

_ahOU]d be evaluated by the DOE under FUSRAP?

Sln;ercly,

Jetls

Jeanette Eng, D {j/ctor 4
Radiation Decontamination Assessment
Burecau of Radiation Protection

TEM#_ 29

Cat ) bOR 0 noac- St 2 Dot et
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\/60cket No. 40-00086

U. S. Department of Energy

ATTN: Dr. William Mott, Director
Environmental and Safety
Engineering Division

EP-141

Washington, D. C. 20545

Gentlemen:
Subject: W. R. Grace Facﬂity, Pomptori Plains, New Jersey

A copy of the 1icense file for the W. R. Grace & Company facility in Pompton
Plains, New Jersey, which was formerly licensed under NRC License No. STA-442,
is enclosed for your informatfon.. Our recent surveys indicate that thorfum -
contamination is present on this facility. An aerial survey of this facility

was conducted during the week of May &, 1981 by EG&%, Inc. at the request of
. the State of New Jersey.

Your cooperation with us is appreciated.

Sincerely,

T. T. Martin, Acting Director
Division of Engineering and
Technical Inspection

Enclosure: As Stated

bcc w/o encl: _ ) _
Document Management Branch, TIDC (For Distribution)

Reg:1 Reading Room
State of New Jersey

P\
ITEM # __242
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30 JUL 1981

MEMORANDUM FOR: Leo Higginbotham, Chief, Radiological Safety Branch

a
FROM: James H. Joyner, Chief, Technical Inspection Branch, RI
SUBJECT: REVIEW OF FORMERLY USED SITES, TI-2690

One of the sites in Region I which was included for review in TI-2690 is
the W.R. Grace Company (formerly Rare Earths, Inc.) site in Pompton Plains,
New Jersey. This site was used for a monazite sand processing facility, as
authorized by License No. STA-422, until it was released for unrestricted
use in January 1975. The site is still owned by the W.R. Grace Company.
Buildings on the site are being leased by Electro Nucleonics, Inc. for use
as office, warehouse, and possibly laboratory space.

A preliminary survey of the facility was conducted by this office on January
29, 1981. This survey indicates that the property has surface radiation
levels of up to 1 millirem per hour. Soil samples contain up to 1200
picocuries per gram thorium-232 and 60 picocuries per gram radium-226.

There is one spot where radiation levels of 0.1 millirem per hour exist
which appears to be outside the property line of the W.R. Grace Company. A
water sample of the onsite well, analyzed by a contractor (NUS) to the W.R.
Grace Company, indicated elevated levels of alpha contamination. A copy of
our survey and NUS' water sample results are enclosed.

Our preliminary evaluation is that this site does not meet the current NRC
criteria for release for unrestricted use. We recommend that the site be
scheduled for further radiological evaluation by an NRC contractor. An
ARMS flight has already been performed by EG&G at the request of the State
of New Jersey.

In addition, we recommend that the release of this site be reviewed by OELD .
to determine who is responsible for remedial action at this site and offsite
in the event that the ARMS flight identifies offsite contamination.

s

es H. Joyner/ £hief, Technical
nspection Branch, Division of
Engineering and Technical Inspection

Enclosure:

; ETI ’50\
E o\

OFFICIAL RECORD COPY




Docket No. 40-0086

25 AlUf 1981

MEMORANDUM FOR: William T. Crow, Chief, (FCUF) Branch, NMSS

FROM: James H. Joyner, Chief, Technical Inspection Branch, Region I

SUBJECT: W. R. GRACE CO., POMPTON PLAINS, NJ (STA-422)

Enclosed is a copy of the Region I file for license No. STA-422. This
fncludes several inspection reports which you indicated are not in

your files.

cc w/o encl:
R. Meyer, IE:HQ

- l/"é/ [
RI:DETI ;
Campbell/grd inneman
8/25181 8/a5781

o

8/a57 81

mes H. Joyner, Chief
chnical Inspection Branch
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MEMORANDUM FOR. .G. H. Cunningham, Director & Chief Counsel, Reguiations
Division, Office of Executive Legal Director

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

LEGAL RESPONSIBILITY FOR REMEDIAL ACTION AT W.R. GRACE

SUBJECT:
SITE - POMPTON PLAINS, N.J.

Please provide a review of the subject site to determine the legal

responsibility for remedial action. Jim Joyner of Region I may be contacted

for specific details of the history of the site and as it now exists.

/

i . /i

\ : ,“,-'. % 0:/“.~
eo B. Higé}ﬁﬁotham

Radiological Safety Branch, IE

Enclosure: July 30 Memo

cc: dJ. Joyner, RI

CONTACT: D. K. Sly
49-29896



UNITED STATES
NUCLEAR REGULATORY COMMISSION .
WASHINGTON, D. C. 20555

SEP 1§ 1981

MEMORANDUM FOR: J. H. Joyner, Chief, Technical Inspection Branch, Region I
FROM: Leo B. Higginbotham, Chief, Radiological Safety Branch, IE
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

DI

Leo B. Higginfotham
Chief
Radiological Safety Branch, IE

specific data on the site.

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

CONTACT: D. K. Sly
49-29896
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MEMORANDUM FOR. 6. H. Cunningham, Director & Chief Counsel, Regulations
Division, Office of Executive Legal Director

FROM: Leo B. Higginbotham, Chief, Radiological Safety Branch, IE
SUBJECT: LEGAL RESPONSIBILITY FOR REMEDIAL ACTION AT W.R. GRACE
SITE - POMPTON PLAINS, N.J.
Please provide a review of the subject site to determine the Tegal
responsibility for remedial action. Jim Joyner of Region I may be contacted

for specific details of the history of fﬁE‘gite and as it now exists.
<« - ;o
\ ) (/} 4
eo B. Higdihbotham
Chief
Radiological Safety Branch, IE

Enclosure: July 30 Memo

cc: J. Joyner, RI

CONTACT: D. K. Sly
49-29896



MG, UNITED STATES
% RUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20556

MEMORANDUM FOR: R. G. Page, Chief, Uranium Fuel Licensing Branch
Division of Fue] Cycle & Material Safety, NMSS

FROM: Leo B. Higginbotham, Chief, Radiological Safety Branch, I
SUBJECT: RADIOLOGICAL SURVEY OF W.R. GRACE SITE

As recommended in the enclosed memorandum from Region I, we are requesting
a survey of the Pompton Plains site by ORAU or other contractor. Please let
me and Jim Joyner of Region I know if such a survey can be performed with your

existing funds and, if so, a tentative date for its completion.
‘ 2o

AN

Leo B. H1g ‘Botham
Chief
Radiological Safety Branch, IE

Enclosure: July 30 Memo

cc: J. Joyner, RI

CONTACT: D. K. Sly
49-29896
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MEMORANDUM FOR: R. G. Page, Chief, Uranium Fuel Licensing Branch
Division of Fuel Cycle & Material Safety, NMSS

FROM: Leo B. Higginbotham, Chief, Radiological Safety Branch, IE
SUBJECT: RADIOLOGICAL SURVEY OF W.R. GRACE SITE

As recommended in the enclosed memorandum from Region I, we are requesting
a survey of the Pompton Plains site by ORAU or qther contractor. Please let
me and Jim Joyner of Region I know if such a survey can be performed with your

existing funds and, if so, a tentative date for its completion.
= .

A1 A
41&5 .!.:\"wz(‘ﬁ (\L

Leo B. H1gqy bhotham
Chief
Radiological Safety Branch, IE

Enclosure: July 30 Memo

cc: J. Joyner, RI

CONTACT: D. K. Sly
49-29896
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AERIAL RADIOLOGICAL SURVEYS SET FOR CITIES OF
GLOUCESTER AND ORANGE, AND TOWNSHIP OF WAYNE Immediate release:
May 27, 1981
TRENTON--Commissioner Jerry Fitzgerald English of the Department of
Environmental Protection (DEP) announced today that aerial radiological surveys
of three New Jersey communities--Gloucester City, Camden County; Orange City,
Essex County; and Wayne Township; Passaic County--are currently being conducted by
EG & G, Inc. a Las Vegas, Nevada, contractor for the federal Department of Energy.
Part of a routine U.S. Environmental Protection Agency (EPA) program to gather infor-
mation on radiation levels in areas surrounding former mineral extraction and refining
facilities, these surveys are beiné done at the request of the DEP. A previously
issued DEP press release erroneously identified Pompton Plains in Pequannock Township
rather than Wayne Township as the third site to be surveyed.
The helicopter survey, conducted from a blue and white héTicopter flying
at an altitude of 150 feet or more above the ground, will record terrestrial radiation
profiles over sixteen square mile areas centered in Gloucester at a former mesothroium
facility, a former radium facility in Orange, and a former rare earth's and thorium
facility in Wayne Township. The survey of Gloucester is scheduled for the week of
May 11-15, Orange the week of May 18-22, and Wayne Township the week of May 25-29.
A spé§;;1 waiver of federal air regulations has been obtained from the Federal
Aviation Administration (FAA) to permit low-level flying. The flights and testing
will be made during daylight ﬁours as weather conditions permit. The project at
each of the sites will be completed in two or three days of flying.
Data processing for aerial radiological surveys usually requires two or

three months. Al1 analytical results will then be forwarded to the DEP for evalutaion.

)2
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Further information concerning the aerial surveys can be obtained by
contacting Jeanette Eng at the DEP's Bureau of Radiation Protection at (609)
292-5586.

-dep_
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Seventh Site for

Radio1oqica1 Survey bv ORAU

W. R. Grace Company (formeriy Rare Earths, Inc.)
Pompton Plains, New Jersey -

Contact: W. T. Crow, NRC
NMSS/FC

Site Identification:

This site was used for a monazite sand processing facility
as authorized by License No. STA-422. The license was terminated
and the site was released for unrestricted use in January 1875.
The site is still owned by W. R. Grace Company. Buildings on
the site are being.leased by Electro Nucleonics, Inc. for use as
office, warehouse and possibly laboratory space.

General Survey Requiremenis{

A preliminary survey of this site was conducted by NRC,
Region I, in January 1981. Preliminary evaluations indicate’.
that this site may not meet current NRC criteria for release for
unrestricted use. The site is to be surveyed to determine surface
radiation levels and concentrations of naturally occurring
radionuclides, thorium-232 and uranium-238 series, in soil ‘and water.

An estimated date for the preliminary site visit shall be
provided by ORAU in the next monthly report. A schedule for
completion of the survey shall be provided subsequent to the

site visit.

Arrangements for site visits should be made through W. T. Crow.

far”

Enclosure
SOEW 50-82-05
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STATEMENT OF WORK (SOW) FOR-

ot RADIOLOGICAL EVALUATION ASSISTANCE
' FIN A 8093-0 .

B&R 50-19-01-01

: 1.0 Background

In a letter dated September 19, 1976, from Mr. Monte Canfield, Jr.,
Director, GAO, to Marcus E. Rowden, Chairmen, NRC, Mr. Canfield
mentioned GAO's survey of federal programs for disposing of obsolzte
and unused nuclear facilities and-a related program by ERDA to
evaluate former Government-owned and AEC contract sites that previously
handled radioactive materials. Also discussed was a GAQ concern zbout
sites formerly licensed by AEC's regulatory body. Because of this
concern, the GAQO reviewed some records of licenses that have been
terminated. This review indicated that licenses which were recenily
terminated contained adequate assurance of proper decontamination;
however, the files on licenses terminated in the late 1950's and

early 1960's did not contain evidence of decontamination in many cases.
The GAO asked i NRC could provide assurance that no radiation savety
problems exist at sites previously operated under an AEC license.

The NRC reply to Mr. Canfield's letter (L. V. Gossick to Mr. Canfield,
-dated October 15, 1976) indicated that we would reexamine our files -
of. 1icenses terminated prior to 1965. The Cak Ridge National
Laboratory was retained to evaluate docket files to determine which
sites, if any, would need additional on-site evaluation to determine
if proper decontamination had been effected. To date, a number o7
sites formerly used for processing source material have been identified
for further evaluation. '

In addition to the sites idenfified through the docket search, radio-
logical evaluation.assistance may be required to confirm that curren?ly_
licensed sites are properly decontaminated.prior-to license terminat}on,

The NRC'sS Office of Nuclear Material Safety and Safeguards (NMSS)
requires technical assistance for the evaluation of sites to determine
if they have been properly decontaminated. The objective of the
assistance for each site would be to:

1. Determine if radionuclides are present, or believed to be present,
above allowable limits. :

2. If radionuclides are present, or are believed to be present, 2bove
allowable Timits to: -

a. Determine the radionuclides present. ) :
T b. Determine the spatial distribution of the radionuclides fﬂils
R above background. : GSJ
. ¢. Provide an estimate of the hazards involved.

ITEM# _ 299 weesmsie
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2.0 Work Required

Technical support will be provided in the areas descrited beiow. Wwhen
specific work requirements are identified, the NRC will issus task
).
)
e

s
3

) —4

orders in the form of Standard Orders for DOE Work (NRC Forms 17
The task orders will describe the work to be performed, ths type of
report(s) that are to be prepared, and the desired ccmplation cate.
The performing organization shall provide a cost estimzts znd milestcre
schedule for these tasks in the monthly letter status report (see
paragraph 3.1 below). Approximately four task orders fer vear are
anticipated, each of which will require an estimated ore tc two man-
years of effort to complete. The work reguired in the tzsk crcars

will fall within the following areas of work:

2.1 Preliminary Site Visit

The performing organization shall make a preliminary visit to the
sites specified by the NMSS Project Manager (PM). The purpose of the
visit is two-fold: first, to review the known history o7 the site with
the licensee or local officials and to inspect the property and make
exploratory radiation measurements in areas identified as housing
licensed or previously licensed materials; and second, to evzluate the
results of these discussions and measurements.

2.2 Development of Radiological Survey Plans

—~

A radiological survey plan shall be developed for sites specified
by the NMSS PM, and submitted to NRC for approval. Because of the
wide variety of past operational activities as well as radioactive
materials present at each site, it may not be possible tc conduct for-’
mal surveys in accordance with 2 uniform survey plan. Just 2s any
assessment activity is highly site specific, such is the czse for
radiation measurements and the collection of environmenta1 samples.

The following 1ist of activities is typical of those which will’
usually be included in a formal radiological survey and should be con-
sidered i the development of a radiological survey plan. This list is
not intended to be either all inclusive or restrictive. '

A. Gamma-ray exposure rates at 1 m above the ground outside buildings

A grid pattern is posted on plan views of the entire site.
Measurements of gamma-ray exposure rate are made 1 m above the ground
at the intersection of each grid line. These grid lines are normally
spaced 10 to 50 feet apart-and include points within property boundaries
and points on surrounding property.




P

B. Beta-gamma dose rates at the ground surface.

Detailed meashrements are made of the beta-gamma levels at 1 cm
above outside ground {natural, paved, or otherwise covered) surfaces
in accordance with the above grid pattern. Open window and closed

‘window G-M readings are made at each grid point.

C. Measurements of radionuclide concentrations in water

Water samples are taken from surface collections both on and off
the site. In addition, samples shall be taken from any flowing strezms
which border each site both upstream and downstream as dictated by
radiation measurements. Groundwater which may be found in core holes
will be sampled and included with the above samples and analyzed for
appropriate radionuclides. :

D. Investigation of underground drains and surface drainageways

Because radioactive wastes and residues may have been stored on
the surface or in on-site holding ponds, all known and suspected
drainageways on each site and those leading away from each site should
receive careful attention. Samples of scale are taken from all

accessible drain lines. In surface drainageways leading away from the

property, samples are collected in order to determine both downward ~
and lateral movement of radioactivity. The location of these drains
and drainageways are recorded on drawings. Since surface drainageways
represent points of public access, sediment samples collected in these
areas are analyzed for appropriate radionuclides.

E. Investigation of surface deposits of radicactivity

Samples of soil are collected on the ground surface both on and
off the site in order to determine the location and quantities of surface
deposits of: radioactivity. The Jocation of these samples normally
corresponds ‘to grid points where surface beta-gamma measurements were
made. ~

F. Investijation of subsurface deposits of radiocactivity .

Extensive monitoring and sampling m3y be required in order to
determine the magnitude of subsurface contamination. ” Areas of principai
concern include sites where solid and liquid radionuclides were stored
or buried. It is sometimes necessary to investigate the site of demolishad
buildings and also sites where residues and wastes have been moved for
either temporary or permanént storage. Drilling and coring operations
jn these areas may be needed to define quantities and boundaries of
underground deposits of radionuclides. Core samples shall be collected
for analysis and each core hole shall be "logged" using collimated
gamma-ray detector to verify the spatial distribution of radicactivity
below the surface. '



. .
G. Radionuclide concentrations in air

Residues may exist which contain 226p,, 224p,, and 223p, resulting
in the emanation from the residues of 222Rn, 220Rp, and 219g,.
Measurements shall be made in order to establish instantaneous concen-

. trations of these radon isotopes and their progeny. '

H. Vegetation samples

A limited selection of vegetation samples of several species may
need to be collected from areas representing the observed rangs of
surface radioactivity. Analyses of the radionuclide concentrztions in
vegetation samples are determined after a determination has been mades
of the radionuclide concentrations in host soil.

I. Determinatijon of background gamma radiation levels, concentration
or radionuclides in soil and water, and concentrations o7 racon
in air

A series of soil and water samples shall be collected in the area.
around each site in order to establish the background concentrations oY
radionuclides of interest. Gamma radiation levels at 3 ft. above the
ground are also measured at each sampling point. In areas where radium
bearing residues exist, a limited number of measurements are made to-
determine typical radon concentrations in areas far enough removed Trox
the site so as not be influenced by radon emanating from the site.

J. Documentation of radiological survey

It will be necessary throughout the survey to maintain accurate
records pertaining to- such activities as: (1) instrument calibration,
(2) location of individual survey measurements, (3) analytical procedures,
(4) recording of data and results of sample analyses, (5) computer
calculations, (6) assumptions made with regard to boundary conditions
in evaluating radiological data, and (7) preparation of the final report
of each formal survey. These records are needed in order to provide an
element of quality assurance to the survey and to serve as the foundation.
for any future auditwhich may be necessary. -t

2.3 Conducting Formal Radiological Surveys

Once a radiological survey plan for a site is reviewed and approved
by the NMSS PM, an appropriately staffed radiological survey team shall
be mobilized and moved to the site. The objective of conducting formal
radiological surveys at the sites is to characterize the current radio-
logical status of the property. In order to accomplish this, the
performing organization shall have available a modern, well-equipped
mobile laboratory to serve as the established (on-site) survey headquariers

v TR station (see Section 5 below). .
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2.4 Preparation of Radiological Survey Reports

A radiological survey report should be prepared which summarizes
the results of all survey activities performed under the radiological
survey plan. In addition, the radiological survey report will include
a description of the site and an evaluation of radiological conditions

"at the site.

The site description should include the location of the site and a
description of its topography in sufficient-detail to support an
engineering evaluation, scaled maps of the site and the surrounding
area, a discussion of the present physical condition of the site and,
for background purposes, a brief description and history of the Ticensae
operations conducted at the site.

The section of the report which evaluates the radiological conditions
should describe the radiological conditions existing at the site and,
based on those conditions, the potential routes or exposure pathways
to mankind.

Reporting Requirements’

Recognizing the complexities in the scheduling of site visits, radiological

‘surveys and report preparation for a project of this type which may ~

have to be responsive to everchanging priorities, it is intended and
should be understood that all schedules and due dates will be discussed
and mutually agreed upon by the performing organization's representative
and the NMSS PM.

3.1 Monthly Letter Report

Each month, the performing organization shall submit three copies
of a brief letter report-which summarizes: (1) the work performed during
the previous month, (2) personnel time expenditures during the previous -
month; and (3) costs: (a} current period, (b) cumulative to date, and
(c) cost projection by month to completion of the work effort covered by,
this statement of work: The first monthly report shall provide the
jnitial cost projectfon and subsequent reports shall either provide revisec
projections or indicate "no change in the cost projection.” The monthly :
reports shall also include cost estimates and milestone scheduies for -
tasks as specified by the NMSS PM. The reports shall be due by the 15th
of each month with distribution as follows: Project Manager, NMSS (2
copies); Office of the Director, NMSS (Attn.: Program Support) (1 copy).

3.2 Technical Reports .

A. Preliminary Site Visit Reports

Upon written notification by the NMSS PM that a preliminary site
visit is to be made-according to the schedule specified by the NMSS PM,

_ the performing organization shall: (1) visit the site, and (2) submit a

letter repcrt describing the known history of the site, summarizing
exploratory measurements, and evaluating these aspectis of the site visit.



Six copies of each preliminary site visit report will be required with
the following distribution: Project Manager, NMSS (5 copies}); Office
of the Director, NMSS (Attn.: Program Support) (1 copy).

B. Radiological Survey Plans

Upon written notification by the NMSS PM that a radiological
survey plan is to be developed, the performing organization shall submit
a radiological survey plan for the identified site according to the
schedule specified by the NMSS PM. The survey plan shall be first
submitted in draft form with the following distribution: Prcject Manager
E? copiﬁs); Office of the Director, NMSS (Attn.: Program Sucport)

.copy).

The NMSS PM shall, within two weeks of receipt of the draft survey plan,
submit his comments on the plan to the performing organizaticn. Such
comments are not intended to prejudice the performing organization's
technical judgments, but are made to assure that the plan adequately
addresses the work needed.

Within two weeks after receipt of the NMSS PM's comments, the performing

organization shall submit a corrected and revised survey plan which

reflects the NMSS PM's comments, with distribution as follows: Project

?anager)(8 copies); Office of the Director, NMSS (Attn.: Program Support)
1 copy). o ‘

C. Radiological Survey Report

As soon as is reasonable after completion of the on-site
radiological survey, which will be authorized in writing by the NMSS
PM, the performing organization shall submit a radiological survey report
which summarizes the results of all survey activities perforred under
the radiological survey plan. The report shall be first submitted in
draft form with the following distribution; Project Manager (5 copies);
Office of the Director, NMSS (Attn.: Program Support) (1 copy).

The NMSS BM.shall, within one month of receipt of the draft report,
submit his comments on the report to the performing organization. Such
comments are not intended to prejudice the performing organization's
technical judgment, but are made to assure that the report adequately
and clearly reports the work done and results obtained.

Within three weeks after receipt of the NMSS PM's comments, the performing
organization shall submit a final survey report which reflects the NMSS
PM's comments, with the fo]lowing distribution: Project Manager (8 copies,
1 camera ready copy); Office of the Director, NMSS (Attn.: Program Support)
(1 copy). The format of the final report shall be as specified for formal
contractor reports in paragraph 12 of the Terms and Conditions for the
Standard Order for DOE Work (SOEW).
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7.0

Period of Performance

p—

Meetings and Travel

The performing organization will be required to visit each site for:
(1) preliminary site evaluation and the preparation of radiological
survey plans, and (2) radiological survey activities. Visits by the

performing organization to NRC offices-in Silver Spring, Maryland,

may be required to discuss draft radiological survey plans and draft
radiological survey reports.

NRC Furnished Material

NRC will provide the performing organization with copies of existing
racords including the docket file, if availabie, for each specifiad
site. NRC will secure appropriate permission for all required site
visits and also will notify the owners or operators of planned visits.

The mobile laboratory provided by NRC and outfitted under FIN AS90CSO
will be used to the maximum extent possible in performing radiological
surveys. . If an additional mobile laboratory is required to perform the
work required, the performing organization shall provide an estimate
of the cost of acquiring and outfitting the mobile laboratory when such
a determination is made. : '

The work specified herein shall commence . Sept.-25; 1980, and continue
through fiscal year 1983. : )

Technical Direction

Mr. Ralph M. Wilde (FTS 427-4155) is designated the NMSS Project Manager
(PM) for the purpose of assuring that the services required under this
SOW are delivered in accordance herewith. A1l technical instructions

to the DOE.performing organization shall be issued through the NMSS PM.
As used herein, technical instructions are those which provide details,
suggest passible lines of inquiry, or otherwise complete the general .
scope of work set forth herein. - Technical instructions shall not
constitute new assignments of work or changes of such nature as to
justify an adjustment in cost or period of performance. Directions

for changes in cost or period of performance will be provided by the

DOE Operations Office after receipt of an .appropriaté Standard Order for
DOE Work (SOEW) (NRC Form 173) from the Director of the Office of
Nuclear Material Safety and Safeguards (NMSS).

If the. DOE performing organization receives guidance from the NMSS PM
which is believed to be invalid under the criteria cited above, the
performing organization shall immediately notify the NMSS PM. If the
NMSS PM and the performing organization are not able to resolve the
questions within five (5) days, the performing organization shall notify
the DOE Operations Office.



,53;: 8.0 Disposal of Property »

Upon completion or termination of the program, a reconciled report
will be developed jointly by DOE and NRC to record available material
purchased with NRC funds. This report should be developed as soon as
possible after program completion or termination decision has been
made, but not later than sixty days after work termination date. The
report should be submitted to the Property and Supply Branch, NRC.

o




FIN 9093
Priority List of Facilities for
Radiological Surveys

]

-

Vesical Chemical Corporation (formerly Michigan Chemical Corporation)
341 East Ohio Street

Chicago, Illinois 60611

License No. SMB-833 Terminated April 23, 1971

Contact: David B. Graham, Esgq.
Deputy General Council
(Note: Initial contact should be through
NRC, W. T. Crow)

Site Identification:

The formerly licensed disposal site at the intersection of
Madison Road and Bush Creek, approximately five miles east
northeast of St. Louis, Michigan. The site is also known
as the Breckenridge site. The legal description is,

Sec. 23, T.12 N, R.2 W, Bethany Township, Gratjot County,
Michigan. .

General Survey Requiréments:

The site is to be surveyed to determine the location of radicactive
material, the quantities of material buried and the composition

of the buried material. 'In addition, information should be obtained
on the adequacy of coverage of buried material and on waste

material migration. The radionuclides on site may include natural
uranium, natural thorium, and their daughter products. Site survey
to be completed by September 30, 1981.

Babcock & Wilcox Company

Nuclear Materials Division <
603 North Warren Avenue.

Appollo, Pennsylvania 15613

License-No. SNM-414 Docket No. 70-364

Contact: Mr M1chael A. Austin
Manager, Technical Control

(Note: Initial contact should be through
NRC, L. C. Rouse)

L
6{ 397

Enclosure 2
SOEW 50-80-92

ITEM # w0 _




Site Identification:
Licensee's Parks Township site near-Leechburg, Pennsylvanie;
Site is occupied by licensee's plutonium fuel fabrication
facility, now undergoing decommissioning, and a decommissioned
high enriched uranium fuel processing facility.

General Survey Requirements:

Physical surveys of the "Parks Township Site Burial Ground"
are required with appropriate analyses and evaluations.

. The referenced burial ground consists of a number of trenches
on the site that were used for burial of radioactive materizl
from 1960 to 1970 by the predecessors of the firm that presantly
holds the NRC license for site activities. Basically, the
physical surveys should confirm the exact location of the trenchss,
perhaps by subsurface radar imaging, following by soil and
aquifer sampling to determine what, if any, migration may be
occurring. Site survey to be completed by September 30, 1281.

3. United Nuclear Corporation
Uranium Recovery Plant
One Narragansett Trail
Wood River Junction, Rhode Island 02894
_License No. SNM-777 Docket No. 70-820 4 , -

Contact: Mr. C. E. Bowers, President
UNC Recovery Systems
(Note: Initial contact should be through
NRC, W. T. Crow) .

Site Identification: .

The 1100 acre site is located in Southwestern Rhode Island in

. Washington County. The site is 31 miles south southwest of
Providenee, R.I. The recovery facility occupies 5.6 acres in the
approximate center of the western half of the site property, and
is located about 1.3 miles (by road) southeast of the village of
Wood River Junction. *

General Survey Requirements:

~The 1icensee is decontaminating the facility and the site prior to
requesting termination of the license. These activities are currently
scheduled to be completed in’April 1981." A complete survey to
confirm the adequacy of decontamination is required prior to
decommissioning. The confirmatory survey should be completed by
December 31, 1981. . ‘
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MEMORANDUM FOR: Leo B. Higginbotham, Chief
Radiological Safety Branch, IE

FROM: R. ,G. Page, Chief
Uranium Fuel Licensing Branch
Division of Fuel Cycle and
Material Safety, NMSS -

SUBJECT: RADIOLOGICAL SURVEY OF W. R. GRACE SITE

As requested in your memorandum of September 18, 1981, we are arranging
to have ORAU make a radiological survey of the W. R. Grace site in Pompton

Plains, New Jersey. The enclosed memorandum was written concerning this matter.

R. G. Paggi Chief

Uranium Fuel Licensing Branch
Division of Fuel Cycle and
Material Safety, NMSS

Enclosure: Wilde to Gresham memo
dtd 10/8/81

B
TEM # 40 g7
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October 8, 1981

MEMORANDUM FOR: John R. Gresham, Contract Assistant
Program Support Branch, NMSS

FROM: Ralph M. Wilde, Program Assistant
Division of Fuel Cycle and Material Safety

SUBJECT: FIN AS093 - TASK ORDER

Please prepare an NRC Form 173 for FIN A9093 to request that
ORAU make a preliminary site visit, develop a radiological survey
plan and conduct a radiological survey at the W. R. Grace Company -

(formerly Rare Earths, Inc.) site in Pompton Plains, New Jersey, as

. specified in the enclosure to this memorandum.

Origiunl sigoed by .

Ralph M. Wilde, Program Assistant

Division of Fuel Cycle and
Material Safety

Enclosure:. As stated

DISTRIBUTION:
FC Central File
NMSS r/f

FC File
RMWi1de

,HTCrow |
. RGPage :

.......

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



FIN A9093

Seventh Site for ‘4'

Radiological Survey by ORAU

7. W. R. Grace Company (formerly Rare Earths, Inc.)
Pompton Plains, New Jersey

Contact: W. T. Crow, NRC
NMSS/FC

Site Identification:

This site was used for a monazite sand processing facility
as authorized by License No. STA-422. The license was terminated
and the site was released for unrestricted use in January 1975.

" The site is still owned by ¥. R. Grace Company. Buildings on
the site are being leased by Electro Nucleonics, Inc. for use as
office, warehouse and possibly laboratory space.

General Survey Requiremenfs:

A preliminary survey of this site was conducted by NRC,.
Region I, in January 198]. Preliminary evaluations indicates
_that this site may not meet current NRC criteria for release for
unrestricted use. The site is to be surveyed to determine surface
radiation levels and concentrations of naturally occurring '

radionuclides, thorium-232 and uranium-238 series, in soil and water.

An estimated date for the preliminary site visit shall be
provided by ORAU in the next monthly report. A schedule for .
completion of the survey shall be provided subsequent to the

site visit.

Arrangements for site visits should be ﬁade ;hrough'w. T. Crow.



MEMORANDUM FOR:
FROM:

SUBJECT:

October 8, 1981

John R. 6resham, Contract Assistant
Program Support Branch, NMSS

Ralph M. Wilde, Program Assistant
Division of Fuel Cycle and Material Safety

FIN AS083 - TASK ORDER

Please prepare an NRC Form 173 for FIN A9093 to request that

ORAU make a preliminary site visit, develop a radiological survey

pian and conduct a radiological survey at the W. R. Grace Company

(formerly Rare Earths, Inc.) site in Pompton Plains, New Jersey, as

. specified in the enclosure to this memorandum.

At

Ortzinaj sigoed bY

Ralph M. Wilde, Program Assistant
Division of Fuel Cycle and
Material Safety

Enclosure: As stated

DISTRIBUTION:
FC Central File
NMSS r/f

FC File
RMWilde

HWICrow

A 3

RGPage .

g
TEM# g2 M
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27 0CT 1981
Docket No. 40-0086
MEMORANDUM FOR: Robert Fonner, Attorney, OELD
FROM: John D. Kinneman, Chief, Materials Radiological

Protection Section
SUBJECT: W.R. GRACE & COMPANY, POMPTON PLAINS, NEW JERSEY
As you requested, enclosed is a summary licensing history for this facility,
as well as a history of site use provided by Mr. Willie of W.R. Grace &
Company. The Region I file for License No. STA-422 is also enclosed.

If you have any guestions regarding this material, please contact Ms.
Camphbell of my staff.

Lier—

—Rinfleman, Chief,

terials Radiological Protection
Section

Enclosures: As stated

cc w/encls except file
L. Higginbotham

W\QD \
TEM % 4oy




W.R. GRACE & COMPANY
Licensing History
Pompton Plains, New Jersey

April 1, 1954 License R-132 issued to Rare Earths,_
Inc., Pompton Plains, New Jersey
for possession and processing of
unlimited quantities of source
material in monazite sand.

January 24, 1957 License R-196 issued to the Davison
Chemical Division of W.R. Grace &
Company for possession of unlimited
quantities of thorium-containing
materials at both the Pompton
Plains, New Jersey and Curtis Bay,
Maryland sites.

November 22, 1961 License No. STA-422 issued to the
W.R. Grace & Company to possess un-—
limited quantities of thorium at
the Pompton, New Jersey site.

April 8, 1971 License application states that all
processing of thorium materials had
ceased.

February 28, 1973 License No. STA-422 expired.

July 31, August 1, 2, and Closeout inspection of License No.

September 20, 1974 STA-422 indicates that an unknown

quantity of waste products were
buried on the property.

January 22, 1975 Property formerly licensed under
License No. STA-422 released for
unrestricted use.



)

HISTORICAL BACKGROUND OF THE POMPTON
PLAINS, NEW JERSEY FACILITY OF THE DAVISON
CHEMICAL DIVISION OF W. R. GRACE & CO.

. Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States Atomic Energy Commission
"(A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1954 to possess, transfer, and use the radicactive
material thorium which is defined by the U.S. Code as a "source
material”.. In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersey plant of
Rare Earths, Inc. (later Davison) as a component of monazite

sand which was obtained from the A.E.C. Title to the monazites
and the thorium remained in the government during the performance
of work under the contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to the
A.E.C., but the monazite gangue supposed to contain not more than
5% thorium was retained by the Company for disposition. This
gangue was buriec¢ on the plant property under A.E.C. supervision
at various depths. '

At the expiration of the contract with the A.E.C. in June,
1956, monzzite sznds wers: purchased from foreign and domestic
sources and processed to extract the so-called "rare earths”
contained in the monazite for cormercial sale. The A.E.C. license
was changed to a "source material" license. All monazite gangue,
now containing all of the thorium found in the sand, was continued
to be buried at the plant site until April 30, 1971 when the plant
was permanently closed. :

In December, 1973, Davison Chemical engaged the service of
Applied Health Physics, Inc. (AHP) to conduct a radiological
survey of the entire property. Decontamination operations were
begun by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radiocactivity limits as
specified in requlations of the A.E.C. and the New Jersey State
Department of Health for unrestricted use. A certified healtn
physicist was engaged during the decontamination work as a con-
sultant to Davison to recommend appropriate methods of removing
and disposing of radioactive wastes and to provide an expert's
opinion on the progress and course of decontamination, as well as
to assure compliance with the regulations of the State of New
Jersey and the A.E.C. A survey report, dated September 9, 1974
was sent to the A.E.C. (then Nuclear Regulatory Commission - N.R.C.)
who's Region I Office of Regulatory Operations performed a confir-
matory survey. , In a letter dated January 22, 1975, the N.R.C.
released the facilities for unrestricted use, provided that a
notation be recorded in the appropriate land records indicating
radioactive material has been buried on this property. This has
been recorded in the land records in Passaic County.
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During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Health Department
periodically inspected the plant. ‘Detailed records of quantities
and exact composition of the buried wastes are not available.
Since the operations were under close supervision by the A.E.C.,
one must assume that the maxiumum permissible annual burial
curies were not exceeded.

On May 14, 1977, a fire of undetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa-
tion of operations in July 1867, and the entire real estate was
leased long-term to ENI in October 1979.

From the above it should be apovarent that this' entire
business was operated under the continued supervision and with
the regular approval of the U. S. Atomic Energy Commission and
in conformity with then customary safeguards. This company has
at all times, ccmplied with the law and has been careful to
coordinate all of its activities with thé authorities.

The entire burial grounds are monitored at least twice a

" year by a Davison emplcoyes rasponsible for radiation monitoring.
This employee is Mr. Armin Wille, Senior Facilities Engineer,

W. R. Grace & Co., Davison Chemical Division, P.0O. 3Box 2117,
Baltimore, Maryland 21203. Telephone (301) 659-9093.
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Devison Chemicat Division

GRACE | . G .

P.O. Box 2117
Baltimore, Maryland 21203

: S ) (301) 858-9000
: - ’ Disect Disl {301) 659-9058

.Rovember 19, 1981

Mx, Bernadette Rocco

- Oak Ridge Associated Universities ' . ’ .

P. 0, Box 117 . o :
Oak Ridge, Tennessee 37830 '

Dear Me. Rocco:
MFT Ron Mace has Informed me that you would like to visit our

Pompton Plains, Rew Jersey, site sometime 2arly in Decemder.
He also said you had agreed to provide uvs with a copy, or

- abstract, of your contract with the KRRC as evidence of your

authorization and legal justification for inspecting our prop-
erty. There are four other ftems we must ask of you:

(1) Please review the AEC/NRC files on our Pompton Plsins
: facility and its operations over the vyears. 1'm sure
the NRC must have a counsiderable file on the subject
since we have worked with them and the AEC for many
years during operation of the facilities and during
the 1974 decoatamination. In 1974, we decontaminated
the bulldings that were formerly on the site, covered
some 0ld settling ponds with earth, snd removed certain
cutbufldings 2nd tanks. After inspection and approval
by the XRC, tiie facility was “released for unrestricted
use” by the XRC. This release was duly executed by KRC - 2
and is in oyr ifles. _
. ‘ - .
During the 1974 cleanup, our contractor, with ny
approval, consulted our AEC filex {n Washington.
Should you need approval, despite your NRC contract,
I will be glad to muthorize your perussl of our ¢A401/

files. I belfeve you will find that the buried radio-
active wastes at the Ponpton site are the respossi-
bility of the KRC because the manufacturing operation
that generated thesc wastes was done under an AEC
contract imn which the AEC assumed such responsibility.
The wastes were buried according to AEC regulations
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Bernadette Rocco
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then in force and were inspected from time to time by
AEC inspectors. One of these inspectors was Nr. Paul
Klevin, who later (in 1974) provided us with consulting
service during the cleanup and deconltamination of the
property. E

We would like 3 brief statement in writing ac to the
nature of your proposed early-December survey.

Plcase also give us sowe idea of the probable scope of
tests you might propose to the RRC. We are much con-
cerned about the posmible drilling of wells for core
sanples, lest the drilling penetrate the clay under-
neath the waste and permit leaching of radfiocactive
wastes into the water table. Ve must have assurances
that this will not happen. We went to consziderable -

.

- expense to cover, grade, and seed the burial area and

now have & good cover of vegetation, including some
fairly good-sized trees. We do not want the trees
removed, az we believe they bhelp stabilixe the topsoil
against erosion. Another concern is for protectiom of
the surface soil agafust rutting by heavy trucks or
drilling equipwent. Any.drilling =ust be done wvhen the
s0il is quite dry. When wet, it is very soft.

In the event further action may be taken, we would
expect the development of an appropriate proposal,
hold-harmlsss and other definitive and appropriate
provisions protecting this company from injury, clsims
and damages arising from the work to be done. This
work would, of course, de agreed upon in detafil, borh -
with regard to fits nature and objectives.

¢ -

¥e must have a rveply to the first three of these requefts be
any inspection of our property camn be allowved.

I feel strongly that after an examination of our files and a
sideration of the possibility of environmental damsge by any
drilling program, you will comec to the sane conclusion we ha
that the AEC inspection and clearance in 1974 was adequate §
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_Ms. Bernadette Rocco
November 139, 1981
Page 3

all lggitiiate pnfpoces and that any further inspections, tests,
or, particularly, drilling would not prove beneficial and would
not justify the expenditure of taxpayers® monies.

. Very truly yours, ‘

(3o /Of\ ()1u»$£47 .

Burton L. Mobley
Manager
Environmental Control

- BLM:nbs )
cc: XNr. Robert Barber, Chief
Ruclear Techmrologies Branch gé
Environmental & Safety 0 » o *
Engineering Division

Departoent of Energy
Washington, D. C. 20545

Dr. Wilifam MNotrt, Director

Pivision of Environmental .
Control Technology

Department of Energy

Washiongton, D. C. 20345

-
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November 27, 1981
W. R. Grace & Co. L

Davison Chemical Division
ATTN: ° Mr. John Hardwicke
General Council
Charles and Baltimore Streets
Baltimore, MD 21203

Dear Mr. Hardwicke:

This is to confirm our conversation of November 25, 1981 regarding the
radiological survey the Nuclear Regulatory Commission (NRC) plans to
make at the W. R. Grace site in Pompton Plains, New Jersey. The NRC
contractor, Oak Ridge Associated Universities (ORAU), plans to make a
preliminary visit to the site during the week of December 7, 1981.
After this site visit, ORAU will draft a survey plan and submit it to
the NRC for comment. At the same time, the NRC will transmit the draft
plan to you for comment. After all comments have been resolved, ORAU
will prepare a final comprehensive survey plan and provide a tentative
schedule for the survey. This plan and schedule will also be transmitted
to you. .

Members of the NRC's Office of Inspection and Enforcement will accompany
the ORAU staff on the preliminary visit during the week of December 7.

Thank you for your cooperation in this matter. If you have any questions,
please contact me at (301)427-4510.

Sincerely,

Ry

'}aﬁm, W. T. Crow) Section Leader -
Uranium Process Licensing Section
Uranium Fuel Licensing Branch
Division of Fuel Cycle and
Material Safety

S

ITEM # 400
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Docket No. 40-00086

U. S. Department of Energy

ATTN: Dr. William Mott, Director
Environmental and Safety
Engineering Division

EP-141

Washington, D. C. 20545

Gentlemen:
Subject: W. R. Grace Facility, Pompton Plains, New Jersey

A copy of the Ticense file for the W. R. Grace & Company facility in Pompton
Plains, New Jersey, which was formerly Ticensed under NRC License No. STA-442,
is enclosed for your information. Our recent surveys indicate that thorium
contamination is present on this facility. An aerial survey of this facility
was conducted during the week of May &, 198] by EG&, Inc. at the request of
the State of New Jersey. :

Your cooperation with us is appreciated.

Sincerely,

;{” ./_’(:/'J ! -" ~‘.-:_-3 ;1\:,/,..

/,."\’ ..

T T. T. Martin, Acting Director
Division of Engineering and
Technical Inspection

Enclosure: As Stated

bcec w/o encl:

Document Management Branch, TIDC (For Distribution)
Reg:1 Reading Room .

State of New Jersey

o
ITEM # 407
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3’ j £ ' WASHINGTON, D, C. 20853 :

~"Docket No. 40-86 NOV 3 0 1981

NOTE 70: Files

FROM: = W. T, Crow, Section Leader :
Uranium Process Licensing Section
Uranium Fuel Licensing Branch
Division of Fuel Cycle and
‘Material Safety

SUBJECT:. W. R. GRACE COMPANY - POMPTON PLAINS, NEW JERSEY

On November 24, 1981, I spoke with Mr. Burton Mobley of the W. R, Grace.

- Chemical Company about his letter to Oak Ridge Associated Universities (ORAU)

which questioned the necessity of ORAU's forthcoming survey of the W. R, Grace :
property in Pompton Plains, New Jersey. Copies of the letter were transmitted -

to Dr. Mott and Mr. Barber of the Department of Energy (DOE)} but:ro copies
were transmitted to the NRC. 1 informed him-that, in the future; -contacts
~ with our contractor should be made through this office (NMSS); however,.l did

not see any problems with him keeping Dr. Mott of DOE informed since DOE
may become involved. . We agreed that formal contacts between the: NRC and
W. R. Grace concerning the Pompton Plains site should be made addressed.to
him (Burton Mobley). Mr. Mobley stated that there were some people in W, R. Grace
who feel that the NRC should be forced to:get a court order to get onsite.

informed him that I would check with legal council for an opinion.

Today

" November 25, 1981, 1 spoke with Mr. Mobley and Mr. Hardwicke (W.:R. Grace
General Council) and they informed me that ¥. R. Grace wishes to cooperate \
with the NRC in every way possible. They, stated that it was not necessary to
have a court order to gain access to the broperty and they would like to work
with us on-the radiclogical survey. They. would, however, 1ike a letter from me

stating when our contractor was coming and what they plan to do.

~

1 told them that

- e

I would prepare a letter to-Mr. Hardwicke. (The letter, copy attached, was mailed-
on November 27, 1981.) They also requested that a opportunity to see any

public notice concerning this site prior to release of the Hotice.

him that we would send them a copy of any press releases prior to release

for comment; however, 1 could not guarantee that his comments would be
addressed. I also informed him that ORAU would like to make a preliminary

1 informed

visit the week of December 7, 1981, After which they would draw up and transmit
to NRC a draft comprehensive radiological; survey plan. TiKis plan would also

be submitted to W. R, Grace for their information and comment.

In conclusion, it .

was agreed that both groups would work together during the survey and try to

resolve any problems as or 1f any should arise. '
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qi‘ Mr. Burton Mobley can be reached at 301-659-9058 and Mr, J

:301-685-1717.
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Jahn Hardwicke at :

- W. T. Crow, Section Leader '

Uranfum Process Licensimg Section

.Uranium Fuel Licensing
Division of Fuel Cycle
Material Safety
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and

R

sy e ) e nreg) 'l-l’.

.i.“ '...” “..“ ”..“..”..”..!.,.“-”_,-|!.“| |!u!. !'ll!_l |!.l!l |!|c!- ‘!l’?' l!l!'!l.!!'!p.l!! !gln!! !,.



DR
| }FACSD‘IILE REQUEST |
 Date ///_:g{j/ gr/
s o ___Lovg S/y ) E KR

TELECOPY NUMBER:
NUMBER OF PAGES: y INCLUDING THIS REQUEST FORM

ME‘.S.SAGE FROM: M @mﬁ 6@ //

U.S.N.R.C. REGION I KING OF PRUSSIA, PENNA.

TRANSMITTED BY: Y/ A
DATE & TIME: ///30/}31 - 45/320

| )
VERIFIED BY: ,{/Qyu{,p/ 'Q(Aj _
/J /

o
REG I Form 124 | [TEM # 409

Feb 77




~® ~@

W.R. GRACE & COMPANY
Licensing History
Pompton Plains, New Jersey

April 1, 1954 License R-132 issued to Rare Earths,
Inc., Pompton Plains, New Jersey
for possession and processing of
unlimited quantities of source
material in monazite sand.

January 24, 1957 License R-196 issued to the Davison
- Chemical Division of W.R. Grace &
Company for possession of unlimited
quantities of thor1um-conta1n1ng
AR T materials at both the Pompton-
e : Plains, New Jersey and Curtis Bay,_

i ey Mary]and sites.
“"November 22, 1961 License No. STA-422 issued to the -

W.R. Grace & Company to possess un-
limited quantities of thorium at
the Pompton, New Jersey site.

April 8, 1971 - License application states that all
processing of thorium mater1als had
o : ceased. -
‘February 28, 1973 1 License No. STA-422 expired. ~
July 31, August 1, 2, and Closeout inspection of License No.
September 20, 1974 STA-422 indicates that an unknown

quantity of waste products were
buried on the property.

January 22, 1975 ‘ Propert& formerly licensed under
License No. STA-422 released for
unrestricted use. b4 -
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' HISTORICAL BACKGROUND OF THE PUMPTON

PLAINS, NEW JERSEY FACILITY OF THE DAVISON

CHEMICAL DIVISION OF W. R. GRACE & CO.

. Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States Rtomic Energy Commission
"(A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1954 to possess, transfer, and use the radiocactive
material thorium which is defined by the U.S. Code as a "source
material”.. In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersey plant of
Rare Earths, Inc. (later Davison) as a component of monazite
_sand which was obtained from the A.E.C. Title to the monazite
= and the’;tHorium remained in the government during the performance
: _;ggwaggggﬁqgggghe}contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to the
;27 "ALEJC.,-but the monazite gangue supposed to contain not more than
< 5% thorium,was retained by the Company for disposition. This
°  "gangue was buried on the plant property under A.E.C. supervision
" at various depths.

T At the expiration of the contract with the A.E.C. in June,
1956, monzzite sznds wers' purchased from foreign and domestic
- sources and processed to extract the so-called "rare earths”
.contained in the monazite for commercial sale. The A.E.C. license
_ ., was_changed to a "source material® license. All monazite gangue,
2% now containing all of the "thorium found in the sand, was continued
“"to be buried at the plant site until April 30, 1971 when, the plant
was permanently closed. i

In December, 1973, Davison Chemical engaged the service of
Applied Health Physics, Inc. (AHP) to conduct a2 radiological
survey of the entire property. Decontamination operations were
begun by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radioactivity limits as
specified in regulations of the A.E.C. and the New Jersey State
Department of Health for unrestricted use. A certified health
physicist was engaged during the decontamination work as a con-
sultant to Davison to recommend appropriate methods of removing
and disposing of radioactive wastes and to provide an expert's
opinion on the progress and course of decontamination, as well as
to assure compliance with the regulations of the State of New
Jersey and the A.E.C. A survey report, dated September 9, 1974
was sent to the A.E.C. (then Nuclear Regulatory Commission - N.R.C.)
who's Region I Office of Regulatory Operations performed a confir-
matory survey. , In a letter dated January 22, 1975, the N.R.C.
released the facilities for unrestricted use, provided that a
notation be recorded in the appropriate land records indicating

- radiocactive material has been buried on this property. This has

been recorded in the land records in Passaic County.
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During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Eealth Department
periodically inspected the plant. Detailed records of quantities
and exact composition of the buried wastes are not available.
Since the operations were under close supervision by the A.E.C.,
one must assume that the maxiumum permissible annual burial '
curies were not exceeded.

On May 14, 1977, a fire of uncdetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa- .
tion of operations in July 1967, and the entire real estate was
“ leased long-term to ENI in October 13979.

s A g R R RN
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o ‘ﬁ,lﬁzomﬁtﬁéﬂabovéwit should be apparent that this entire
_ . business’was operated under the continued supervision and with
" "the regular approval of the U. S. Atomic Energy Commission and
- in conformity with then customary safegquards. This company has
““"at"all times, ccmplied with the law and has been careful to
* coordinate all of its activities with thé authorities.
T S LR N A
The entire burial grounds are monitored at least twice a

year by a Davison emplcyee responsible for radiation monitoring.
. This employee is Mr. Armtin Wille, Senior Facilities Engineer,

_ W. R. Grace & Co., Davison Chemical Division, P.0. Box 2117,

«:;Baltiégre, Maryland 21203. Telephone (301) 653-9093.
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Docket No. 40-00086

MEMORANDUM FOR: Victor Stello, Deputy Executive
Director for Regional Operations
and Generic Requirements

FROM: Ronald C. Haynes, Regional Administrator,
Region I
SUBJECT: W. R. Grace and Co., Wayne, New Jersey

As you requested on November 25, 1981, enclosed is Report No. 99990001/81-
21 for the W. R. Grace and Co., Wayne (Pompton Plains), New Jersey.

Ronald C. Haynes
Regional Administrator,
Region I

cc w/encl: Richard C. DeYoung, Director,
: Office of Inspection and
Enforcement

John G. Davis, Director,
Office of Nuclear Materials Safety
and Safeguards



an NRC inspector in this offsite area. The survey found radiation
levels up to 0.2 millirem per hour along the stream which runs from
the W. R. Grace property towards the Pompton River. More extensive
surveys on the site and in the offsite area with elevated radiation
levels will be conducted in early 1982 by Oak Ridge Associated
Universities under contract with the NRC's Office of Nuclear Material
Safety and Safeguards.



U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

Region 1
Report No. 99990001/81-21
Docket No. 40-00086
License No. STA-422 Priority IV Category E
Licensee: W. R. Grace and Co.

Davison Chemical Division

P.0. Box 2117

Baltimore, Maryland 21203

Facility Name: W. R. Grace and Co.

Inspection -at: 868 Black Oak Ridge Road, Wayne, New Jersey 07470

Inspection conducted:  January 29, September 10, and November 23, 1981

R '.; 4_/'/ / ‘.//'- 7/ /
Inspectors: .l 7,7 1871 fsf
M. Campbell, Eadiation Specialist date signed
- .y Ny
gm,zu&a 9 ({CEUJ 31 /5]
F. Costello, Radiation Specialist date signed
- '
Approved by: [ S L NIV V) EARRE:

J . Kinneman, Chief, Materials Radiological date signed
rokection Section .

Inspection Summary:

Inspection Conducted on January 29, September 10, and November 23, 1981
(Report No. 99990001/81-21).

Areas Inspected: - Special safety inspection to determine current radiological
condition of formerly licensed site used to process thorium and rare

earths. This included a review of site historical background,

independent measurements of levels of radiation and concentrations

of radioactive materials, and review of an aerial radiclogical survey.

The inspection involved 12 inspector-hours by two regionally-based NRC inspectors.

Results: Buildings on the site meet current criteria for release for
unrestricted use. Some areas around the buildings and offsite may not meet
current criteria for release for unrestricted use. Additional surveys will
be required to completely characterize the site at 868 Black Oak Ridge
Road, Wayne, New Jersey and surrounding areas. '



DETAILS

Persons Contacted

Armin Wille, P.E., Senior Facilities Engineer

Edward Heyman, General Manager, Public Relations

Leroy Zeeger, Director of Research, Electro-Nucleonics, Inc.,
(Tenant company)

Jeanette Eng, Director, Radiation Decontamination Assessment Section,
Bureau of Radiation Protection, State of New Jersey

Historical Background and Summary of W. R. Grace Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains,
New Jersey. The work was reportedly conducted under contract with
~the AEC. In 1954, the AEC issued a license authorizing the possession,
transfer and use of source material (thorium) by Rare Earths, Inc.

In 1957 this activity was taken over by the Davison Chemical Division
of W. R. Grace. The processing of monazite sand at this location
ceased in 1971. The processing produced large quantities of wastes
containing residual thorium. In 1974, W. R. Grace hired a consultant
to decontaminate the site to meet the AEC criteria for release for
unrestricted use. These criteria required that average radiation
levels on the ground be less than 0.2 millirem per hour and maximum
levels be less than 1 millirem per hour and that removeable alpha
contamination in the buildings not exceed 1000 disintegrations per
minute (dpm) per 100 square centimeters. The facility was released
by the NRC for unrestricted use on January 22, 1975 following a
confirmatory survey. Documents supplied by W. R. Grace in support

of their request for release indicated that 1600 pounds of materials
slightly contaminated with thorium were buried on the site in 1974
and that 19,000 pounds of thorium had previously been buried on

the site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices
review specified formerly licensed facilities to determine whether
they met current criteria for unrestricted use. The W. R. Grace
(Rare Earths) facility in Wayne (Pompton Plains), Na2w Jersey was
one of the specified sites.

In January 1981, a Region I inspector, accompanied by a representative
of the New Jersey Bureau of Radiation Protection, conducted a

survey of the site. Based on measurements made at the site and
analyses of soil samples in the Regional Office Laboratory, it was
concluded that surface soil contamination levels, greater than

current criteria for release for unrestricted use, and elevated
radiation levels exist at the site. On September 10, 1981, an NRC
inspector surveyed the interior of all buildings at the site. No



A

radiation levels in excess of 0.1 mrem/hr or contamination levels
in excess of 100 dpm per 100 cm were detected, which indicates that
the buildings meet current criteria for release for unrestricted
use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The aerial survey identified one offsite area west of the
site which exhibited higher than normal background radiation levels.
On November 23, 1981, a preliminary ground survey was performed by
an NRC inspector in this offsite area. The survey found radiation
levels up to 0.2 millirem per hour along the stream which runs from
the W. R. Grace property towards the Pompton River. More extensive
surveys on the site and in the offsite area with elevated radiation
levels will be conducted in early 1982 by Oak Ridge Associated
Universities under contract with the NRC's Office of Nuclear Material
Safety and Safeguards.

Independent Measurements

a. Grounds

On January 29, 1981, an inspector surveyed the grounds of the
facility, including the areas where waste containing thorium

had been buried. The survey was performed with a Ludlum Model
125 micro-R-meter. The results of the survey indicated radiation
levels ranging from 0.010 to 1.0 millirem per hour on the

site. The survey results are included as Attachment 2 to this
report.

Soil samples were taken at several locations onsite. The
locations and results of the analyses of these samples are
included as Attachment 3 to this report. Concentrations as
high as 1200 picocuries of thorium-232 per gram of soil were
found.

The inspector observed that areas of the grounds are posted
with "Caution Radioactive Materials" signs, but access to
these areas is not restricted.

b. Buildings

On September 10, 1981 an inspector surveyed the interior of

all buildings on the W. R. Grace property. The surveys consisted
of radiation level measurements made with a Ludlum Model 12S
micro-R meter and smears taken on all floors to detect removable
contamination. Three buildings were surveyed. With the
exception of two areas, all areas surveyed had radiation

levels less than 0.020 millirem per hour. A seldom used



storage area in the "North Building® had radiation levels
which ranged from 0.02 to 0.1 millirem per hour. This was
also the only area inside where removable contamination was
detected. The amount detected was less than 100 disintegrations
per minute of alpha contamination per 100 square centimeters.
The radiation levels appeared to be due to the presence of a
few containers of the rare earth products which were once
produced at the facility. An area of the "Plastics Production
Laboratory" had radiation levels as high as 0.050 millirem per
hour, but this appeared to be the result of waste material
buried outside the building.

Exit Interview

On January 29, 1981 the inspector met with the individuals listed

in paragraph 1 and summarized the scope and findings of the inspection.
The inspector informed the W. R. Grace representatives that it was
1ikely that more surveys would be performed at this facility at a
future date to further evaluate the radiological status of the
facility. The W. R. Grace representatives provided the inspector a
summary of the history of activities at this facility (Attachment 1).

Review of Aerial Survey

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The results of this survey are documented in the report
enclosed as Attachment 4. The aerial survey identified one offsite
area west of the W. R. Grace property which exhibited higher than
normal background radiation levels.

On November 23, 1981, a preliminary ground survey of this off-site
area was performed by an NRC inspector. The survey found radiation
levels in excess of background along the stream which runs from the
W. R. Grace property towards the Pompton River. The measured
radiation levels ranged from 0.6G1 to 0.2 millirem per hour; normal
background radiation levels in this area of New Jersey ranges from
0.006 to 0.016 millirem per hour. The results of this survey are
documented in Attachment 5.



‘fA:!.fTACHMENT 1 REPORT NO, 999900014\81-21
L BAGE 1 L

HISTORICAL BACKGROUND OF THE POMPTON
PLAINS, NEW JERSEY Fr "ILITY OF THE DAVISON
CHEMICAL DIVISION ¢ W. R. GRACT &% CO.

L Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States 2tomic Energy Commission
(A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1954 to possess, transfer, and use the radioactive
material thorium which is defined by the U.S. Code as a "source
material”. In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersay plant of
Rare Earths, Inc. (later Davison) as a component of monazite

sand which was obtained from the A.E.C. Title to the monazite
and the thorium remained in the government during the performance
of work under the contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to the
A.E.C., but the monazite gangue supposed to contain not more than
53 thorium was retained by the Company for disposition. This
gangue was buried on the plant property under A.E.C. supervision
at various depths.

At the expiration of the contract with the A.E.C. in June,
1856, monzzite sands wera purchased from foreign and decmestic
sources and processed to extract the so-called "rare earths”
contained in the monazite for commercial sale. The A.E.C. license
was changed to a "source material® license. All monazite gangue,
now containing all of the thorium found in the sand, was continued
+o be buried at the plant site until April 30, 1971 when the plant
was permanently closed.

‘In December, 1973, Davison Chemical engaged the service of
Applied Health Physics, Inc. (AHP) to conduct a radiological
survey of the entire property. Decontaminztion operations were
begun by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radioactivity iimits as
specified in regulations of the A.E.C. and the New Jersey State
Department of Health for unrestricted use. A certified healtn

physicist was engaged during the decontamination work as a con-
sultant to Davison to recommend appropriate methods of removing
and disposing of radiocactive wastes and to provide an expert's
opinion on the progress and course of decontamination, as well as
to assure compliance with the regulations of the State of New
Jersey and the A.E.C. A survey report, dated September 9, 19874
was sent to the A.E.C. (then Nuclear Regulatory Commission - N.R.C.)
who's Region I Office of Regulatory Operations performed a coniir-
matory survey. In a letter dated January 22, 1975, the N.R.C.
released the facilities for unrestricted use, prcvided that a
notation be recorded in the appropriate land records indicating
radioactive material has been buried on this property. This has

been recorded in the land recorcds in Passaic County.



AT CHMENT 1 REPORT NO, 99990001/ 21
PAGE 2

During the entire operations of the plant, regqulatory
officials of the A.E.C. and the New Jersey Health Department
periodically inspected the plant. Detailed records of quantities
and exact composition of the buried wastes are not available.
Since the operations were under close supervision by the A.E.C.,
one must assume that the maxiumum permissible annual burial
curies were npt exceeded.

On May 14, 1977, a fire of undetermined origin swept
through the main building, heavily damaging the structure.
pavison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa-
tion of operations in July 1967, and tke entire real estate was
leased long-term to ENI in October 1979. '

From the above it should be apparent that this entire
business was operated under the continued supervision and with
the regular approval of the U. S. Atomic Energy Commission and
in conformity with then customary safeguards. This company has
at all times, ccmplied with the law and has been careful to
coordinate all of its activities with the authorities.

The entire burial grounds are monitored at least twice a
vear bv a Davison emplcvee responsible for radiation menitoring.
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ATTACHMENT 3 REPORT NO. 99990001/81-21
PAGE 1
RESULTS OF SOIL SAMPLES

Sample Thorium-232 Uranium-238
picocuries per gram picocuries per gram
A 30+ 4 23 = 1
B 1230 + 64 60 + 17
C 221 + 27 39+6

The samples were analyzed using GelLi detector and a computer based
multichannel analyzer in the Region I Laboratory.

The most conservative current NRC criteria for release of facilities
for unrestricted use requires that concentrations of thorium-232

in soil not exceed 5 picocuries per gram. (This is equivalent to a
total thorium concentration of 10 picocuries per gram.) .
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Att. .ment 3, Report No. 99990001/81-
Page 2 - .

W. R. Grace Facility, Pomptor Plains, New Jersey,

Location of Soil Sampjges, January 29, 1981
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“ . DISCLAIMER

- This report was. prepared as an account of wark sponsored by the United States Government. Neither the.
" United States nor the United States Department of Energy, nor any of their employees, makes any warranty,

" express or implied, or assumes. any legal liability or responsibility for the. accuracy, completeness, or
.- usefulness of any information, apparatus, product,.or process disclosed, or represents that its use woulid.

o not infringe privately owned rights. Reference herein. to any specific commercial product, process;. or

. service by trade name, mark, manufacturer, or otherwise, does not necessarily constitute or imply its

endorsement; recommendation,. or favoring by the United States Government or any agency thereot. The
views and opinions of authors expressed herein do not necessarily state or reflect those of the United States
Government or any agency thereof. :



N\ EG:G ' EG&G Survey Report
ENERGY MEASUREMENTS GROUP ' NRC-8113
' November 1981

AN AERIAL RADIOLOGICAL SURVEY OF THE

W. R. GRACE PROPERTY

WAYNE TOWNSHIP, NEW JERSEY

DATE OF SURVEY: MAY 1981

T. S. Dahistrom
Project Scientist

REVIEWED BY

7P e

“T. P. Stuart, Manager
Nuclear Radiation Department

This Document is UNCLASSIFIED
G. P. Stobie

Classification Officer

This work was performed by EG&G for the Environmental Protection Agency and The United States
Nuclear Regulatory Commission through an EAO transfer of funds to Contract Number DE-AC08-
76NV01183 with the United States Department of Energy.



ABSTRACT

During the week of 24 May 1981, an aerial radiological survey was performed over the W. R. Grace property
in Wayne Township, New Jersey. The facility is occupied by a firm known as Electronucieonics, Inc. An
isoradiation map was generated from the aerial data which shows increased leveis of 208T/, a thorium
daughter, over the burial grounds and in an area to the west believed to have resuited from subsurface water

arosion of material from the burial grounds.
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1.0 SUMMARY

An aerial radiological survey was made during

the week of 24 May 1981, of the W.R. Grace
property located in Wayne Township, New
Jersey. The site is occupied by Electro-
nucteonics, Inc. and was formerly used to extract
rare earths and thorium from monzanite sands,
The property contains a 1.67 acre burial site,
where building debris, siudges, and ore tailing
had been buried. Average radiation leveis of
greater than 120 uR/h at one meter over the burial
ground were inferred from the aerial data.
Ground surveys over the same area indicated
radiation levels of some local hot spots of 800 to
1000uR/h. These levels were all due to the
thorium daughter, 208T/,

The aerial survey data also suggests there had

been some subsurfaca contamination to thewest

along a stream running adjacent to the property.
The maximum levels in this area were inferred to
be 60 to 120 uR/h at the one meter level. The
average background levels were 8 to 12 uR/h
including 3.7 uR/h cosmic radiation contribution.

2.0 INTRODUCTION

The United States Department of Energy (DOE)

maintains an-aerial surveillance operation called
the Aerial Measuring System (AMS). AMS is
operated for DOE by EG&G. This continuing
nationwide program, started in 1858, involves
surveys to monitor radiation levels in and around
tacilities producing, utilizing, or storing
radioactive materials. The purpose of the
surveys, in general, is to document, at a given
point in time, the location of all areas containing
gamma-emitting radionuclides (visible at the
surface) and to aid in evaluating the magnitude
and spatial extent of any radioactive
contaminants released into the environment. At
the request of federal and state agencies, AMS is
deployed for various aerial survey operations.

Aerial radiological detection systems average the
radiation levels due to gamma-emitting
radionuclides existing over an area of several
acres. The systems are capable of detecting
anomalous gamma count rates and determining
the specific radionuclides causing the anomalies;
however, because of averaging, they tend to
underestimate the magnitude of localized
sources as compared with ground-based
readings. As such, the indicated radiation levels
in the vicinity of anomalies are not definitive.

-~

Ground surveys are required for accurate
definition of the extent and intensity of such
anomaties. °

The results of the survey are reported as radiation
exposure rates in microroentgens per hour
(uA/h) at 1 meter above the ground surface.
Approximate annual absorbed radiation dose

" |evels expressed as miilirem per year (mrem/y)

are obtained. by multipiying 4R/h by 8.76. This
conversion number applies only to the external
radiation dose component.

This report is the result of a survey requested by
the Environmental Protection Agency for an area
centered on the former W. R. Grace Property in
wayne Township, N.J. The preparation of the
report was requested by the Nuclear Regulatory
Commission. .

3.0° BACKGROUND
Natural background radiation originates from

_radioactive elements present in the earth and

cosmic rays entering the earth’s atmosphere from
space. The terrestrial gamma rays originate
primarily from the uranium decay chain, the
thorium decay chain, and radioactive potassium.
Local concentrations of these nuclides produce
radiation levels at the surface of the earth in the
range of 1 to 15 uR/h (9 to 130 mrem/y). Some
areas with high uranium and thorium
concentrations in surface minerals exhibit even
higher radiation levels, especially in the westem
states. For example, in the Colorado Plateau area
the average radiation level is above 200 mrem/y.
At some locations in Brazil and india, the natural
radiation level is above 1000 mrem/y. One
member of each of the uranium and thorium
decay chains is an isotope of the noble gas,
radon, which can diffuse through soil and be
borne by air to other locations. Thus, the level of
this airborne radiation depends on the
meteorological conditions, the mineral content of

.~ the soil, the soil permeability, and other

conditions existing at each location at any
particular time. The airborne radiation
contributes from 1 to 10% of the natural
background radiation levels.

Cosmic rays (the space component) interactin a
complicated manner with the elements of the
earth’'s atmosphere and the soil. These
interactions produce an additional natural source
of gamma radiation. Radiation leveis due to
cosmic rays vary with altitude and geomagnetic



o

latitude: they range from 3.7 td 23 4R/ (up to 200
mrem/y).' The cosmic ray contribution in Wayne
Township is estimated to 3.7uR/h.

4.0 DISCUSSION AND RESULTS

The results of the aerial survey are shown in
Figure 1 as exposure rate isoradiation
contours.These contours are derived from gross
gamma count rates at survey aititude. The
contours are overlaid on a combination of an
aerial photograph and a USGS map (a single
photograph of the entire survey area was
unavailable). Data analysis details are given in
Appendix A.

As shown in Figure 1, the natural background
radiation levels generally ranged from 8 to 12
uR/Mm. Lower radiation levels are evident over
large bodies of water where cosmic radiation
dominates the background levels.

Radiation levels higher than background were
found over the burial ground and over an area
west of the property. These contours are shown
“in blue in Figure 1. '

The highest radiation levels inferred from the
. gross gamma count rates from the aerial survey
data were above 120 uR/h. However, these
numbers represent levels averaged over the total
field-of-view of the detector system and do not
reflect small localized hot spots. Measurements
taken on the ground with hand-heid survey
meters gave exposure rates from 800to 1000ufR/h
in one area (about two feet in diameter) on the
western boundary of the burial ground.

The spread of contamination to the west of the
plant is most likely due to subsurface erosion

t ¥
along the outer boundaries of a stream which
runs along the eastern and southern boundaries
of the property and then flows west on the
opposite side of Black Oak Ridge road. The
highest levels in this region (inferred from the
aerial survey data) were 60 to 120 uR/h.

The blue E level contour surrounding the burial
ground and the area to the west does not
accurately define the boundaries of the higher
radiation levels at ground level. Because the
burial ground and stream exhibit relatively high
level activity and are concentrated in smail areas,
the detectors “see” the radidtion from these
areas, both before the helicopter reaches them
and after it has passed them,

There are additional E level contours to the west
and south of the contaminated areas. However,
these are most likely due to natural radiation
anomalies and are not associated with the burial
grounds.

A gamma ray energy spectrum was extracted
from the aerial data taken over the burial ground -
(see appendix A). The photopeaks of the 208T/
and other isotopes in the thorium decay chain
dominated the spectrum.

The survey data were also processed by another
method to identify those areas that contained
208T/ in excess of its natural abundance. The
results showed only the area contained within the
blue contours. The existence of 208T] identifies
the presence of thorium, which was expected to
be present in the residue of monzanite sands
used in the production of rare earths and thorium
compounds at this facility.
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APPENDIX A.
SURVEY METHOD, DATA ANALYSIS
EQUIPMENT, DATA PROCESSING
METHODS AND RESULTS

The data reported here were generated from
measurements. taken with an airborne system
during the week of 24 May 1981. Gamma rays
were detected in 12.7-cmm diameter by 5.1-cm
thick Nal (T!) crystals arranged in two arrays of
ten crystais each. To cover the area of interest the
system was flown in a BO-105 helicopter at 4&m
altitude along a series of parallel lines. Position
information from a microwave ranging system
was recorded on magnetic tape along with the
radiation data. Correlations between the two and
extractions of specific types of nuclides were
effected with a computer data processing system.
A description of the equipment and operating
procedures can be found in References 2 and 3.

Gross Counting Rates

The gamma ray energy spectrum measured
during this survey covers the range between 0.05
million electron voits (MeV) and 3 MeV: This
spectrum is useful for identifying specific
nuclides contributing to the total activity. The
most active areas in Figure 1 were singled out for
spectral examination. The nuclides responsible
for the increased activity were sought by
comparing background spectral data with
spectral data accumuilated while the aircraft was
over the anomalous area. The background was
taken from data gathered at positions just before
or just after the anomaly (Figure 1). A typical
background spectrum is shown in Figure A-1.
Figure A-2 presents channei-by-channel
differences between anomalous and background
data. The predominant peaks are due to 208T/ a
daughter of thorium.

The gross count rate isopleths (Figure 1) are
based on the sum of aill counts in that portion ot
the gamma ray energy spectrum between 0.05
MeV and 3 MeV. The terrestrial component of
gross count rate and the sum of exposure rates
due to soil and cosmic ray activity were produced
as follows:

1. Overflight of a body of water at the survey
altitude to measure the sum of count rates
due 10 aircraft background, cosmic rays,
and airborne radon daughter radionuclides.

2. Measurement of count rate over the survey
area. -

Subtraction of item 1 from Item 2.

4. A predetermined factor obtained over a
calibration range near Lake Mead was then
applied to convert item 3 above to exposure
rate.

Dependent on (a) the proximity of the survey area
to the body of water overflown in Step 2, (b) the
differences in topography and meteorological
conditions between the areas, and (c) the
differences in time between execution of the two
flights, the counts resulting from Step 3 and the
isopleths shown in Figure 1 may be either rich or
poor in airborne radon daughter content. Daily
variations in airborne radon daughter
concentrations can lead to discontinuities in
isopleths across boundaries between areas flown
on different days. When necessary, corrections
were made for this effect. The correction, based
on data from a single cross-track flight, adjusted
counting rates to a constant component due to
the airborne radon daughter levels. Although not
precisely known, this airborne radon daughter
component is estimated to contribute an
uncertainty of no more than 10% to the exposure
rate.

The calibration described in Step 4 was done over
an area containing a typical mix of naturaily
occurring radionuclides. The conversion factor
will be in error where the mix is atypical, where
man-made nuclides exist, or when airborne
radon daughter contributions are not complietely
subtracted. The conversion factor used was 987
counts per second per uR/h one meter above the
ground.

it should be stressed that inherent spatial
resolution in any remote sensing survey that uses
uncollimated detectors {such as the airborne
system) is one to two times the distance between
the surveyed surface and the detector. Therefore,
ground surveys using detectors at the one meter
level will not compare well with an aerial survey
over areas that contain sources whose lateral
dimensions are smail relative to the aircraft
altitude. Isopleths constructed from a ground
survey over a point source wiil indicate a source
width of one to two meters, whereas aerial survey
isopleths over the same source will indictate a
source width of at least several tens of meters.

11
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ATTACHMENT 5, REPORT NO. 99990001/81-21
Page 1

Sample Results - Area West of W. R. Grace

SAMPLE RESQ}TS

Water from Stream <200 pCi thorium-232 per
liter*

Sediment from Stream 12 + 6 pCi thorium-232 per
gram

The samples were analyzed on a GelLi crystal attached to a computer based
multichannel analyzer in the Region I Laboratory.

*This is the Region I Laboratory's minimum detectable activity for this
sample which means there was no thorium in the water to the best of our
ability to measure it.

The most conservative current NRC criterial for release of facilities

for unrestricted use requires that concentrations of thorium-232 in soil
not exceed 5 picocuries per gram. (This is equivalent to a total thorium
concentration of 10 picocuries per gram).
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ABSTRACT

During the week of 24 May 1981, an aerial radiological survey was performed over the W. R. Grace property
in Wayne Township, New Jersey. The facility is occupied by a firm known as Electronucieonics, Inc. An
isoradiation map was generated from the aerial data which shows increased levels of 208T{, a thorium
daughter, over the burial grounds and in an area to the west believed to have resulted from subsurface water
erosion of material from the burial grounds.
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1.0 SUMMARY

An aerial radiological survey was made during
the week of 24 May 1981, of the W.R. Grace
property located in Wayne Township, New
Jersey. The site is occupied by Electro-
nucleonics, Inc. and was formerly used to extract
rare earths and thorium from monzanite sands,
The property contains a 1.67 acre burial site,
where building debris, sludges, and ore tailing
had been buried. Average radiation levels of
greater than 120 uR/h at one meter over the burial
ground were inferred from the aerial data.
Ground surveys over the same area indicated
radiation levels of some local hot spots of 800 to
1000uR/h. These levels were all due to the
thorium daughter, 208T/,

The aerial survey data also suggests there had
been some subsurface contamination to the west
along a stream running adjacent to the property.
The maximum levels in this area were inferred to
be 60 to 120 uR/h at the one meter level. The
average background levels were 8 to 12 uR/h
including 3.7 uR/h cosmic radiation contribution.

2.0 INTRODUCTION

The United States Department of Energy (DOE)
maintains an aerial surveillance operation called
the Aerial Measuring System (AMS). AMS is
operated for DOE by EG&G. This continuing
nationwide program, started in 1958, involves
surveys to monitor radiation levels in and around
facilities producing, utilizing, or storing
radioactive materials. The purpose of the
surveys, in general, is to document, at a given
point in time, the location of all areas containing
gamma-emitting radionuclides (visible at the
surface) and to aid in evaluating the magnitude
and spatial extent of any radioactive
contaminants released into the environment. At
the request of federal and state agencies, AMS is
deployed for various aerial survey operations.

Aerial radiological detection systems average the
radiation levels due to gamma-emitting
radionuclides existing over an area of several
acres. The systems are capable of detecting
anomalous gamma count rates and determining
the specific radionuclides causing the anomalies;
however, because of averaging, they tend to
underestimate the magnitude of localized
sources as compared with ground-based
readings. As such, the indicated radiation leveis
in the vicinity of anomalies are not definitive.

Ground surveys are required for accurate
definition of the extent and intensity of such
anomalies.

The results of the survey are reported as radiation
exposure rates in microroentgens per hour
(uR/h) at 1 meter above the ground surface.
Approximate annual absorbed radiation dose
levels expressed as millirem per year (mrem/y)
are obtained by multiplying uR/h by 8.76. This
conversion number applies only to the external
radiation dose component.

This report is the result of a survey requested by
the Environmental Protection Agency for an area
centered on the former W. R. Grace Property in
Wayne Township, N.J. The preparation of the
report was requested by the Nuclear Regulatory
Commission.

3.0 BACKGROUND

Natural background radiation originates from
radioactive elements present in the earth and
cosmic rays entering the earth’s atmosphere from
space. The terrestrial gamma rays originate
primarily from the uranium decay chain, the
thorium decay chain, and radioactive potassium.
Local concentrations of these nuclides produce
radiation levels at the surface of the earth in the
range of 1 to 15 uR/h (9 to 130 mrem/y). Some
areas with high uranium and thorium
concentrations in surface minerals exhibit even
higher radiation levels, especially in the western
states. For example, in the Colorado Plateau area
the average radiation level is above 200 mrem/y.
At some locations in Brazil and India, the natural
radiation level is above 1000 mrem/y. One
member of each of the uranium and thorium
decay chains is an isotope of the noble gas,
radon, which can diffuse through soil and be
borne by air to other locations. Thus, the level of
this airborne radiation depends on the
meteorological conditions, the mineral content of
the soil, the soil permeability, and other
conditions existing at each location at any
particular time. The airborne radiation
contributes from 1 to 10% of the natural
background radiation levels.

Cosmic rays (the space component) interactin a
complicated manner with the elements of the
earth's atmosphere and the soil. These
interactions produce an additional naturai source
of gamma radiation. Radiation levels due to
cosmic rays vary with altitude and geomagnetic
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APPENDIX A.
SURVEY METHOD, DATA ANALYSIS
EQUIPMENT, DATA PROCESSING
METHODS AND RESULTS

The data reported here were generated from
measurements taken with an airborne system
during the week of 24 May 1981. Gamma rays
were detected in 12.7-cm diameter by 5.1-cm
thick Nal (TI) crystals arranged in two arrays of
ten crystals each. To cover the area of interest the
system was flown in a BO-105 helicopter at 45 m
altitude along a series of parallel lines. Position
information from a microwave ranging system
was recorded on magnetic tape along with the
radiation data. Correlations between the two and
extractions of specific types of nuclides were
effected with a computer data processing system.
A description of the equipment and operating
procedures can be found in References 2 and 3.

Gross Counting Rates

The gamma ray energy spectrum measured
during this survey covers the range between 0.05
million electron volts (MeV) and 3 MeV: This
spectrum is useful for identifying specific
nuclides contributing to the total activity. The
most active areas in Figure 1 were singled out for
spectral examination. The nuclides responsible
for the increased activity were sought by
comparing background spectral data with
spectral data accumulated while the aircraft was
over the anomalous area. The background was
taken from data gathered at positions just before
or just after the anomaly (Figure 1). A typical
background spectrum is shown in Figure A-1.
Figure A-2 presents channel-by-channel
differences between anomalous and background
data. The predominant peaks are due to 208T/, a
daughter of thorium.

The gross count rate isopleths (Figure 1) are
based on the sum of all counts in that portion of
the gamma ray energy spectrum between 0.05
MeV and 3 MeV. The terrestriai component of
gross count rate and the sum of exposure rates
due to soil and cosmic ray activity were produced
as follows:

1. Overflight of a body of water at the survey
altitude to measure the sum of count rates
due to aircraft background, cosmic rays,
and airborne radon daughter radionuclides.

2.  Measurement of count rate over the survey
area.

3. Subtraction of ltem 1 from ltem 2.

4. A predetermined factor obtained over a
calibration range near Lake Mead was then
applied to convert item 3 above to exposure
rate.

Dependent on (a) the proximity of the survey area
to the body of water overflown in Step 2, (b) the
differences in topography and meteorological
conditions between the areas, and (c) the
differences in time between execution of the two
flights, the counts resulting from Step 3 and the
isopleths shown in Figure 1 may be either rich or
poor in airborne radon daughter content. Daily
variations in airborne radon daughter
concentrations can lead to discontinuities in
isopleths across boundaries between areas flown
on different days. When necessary, corrections
were made for this effect. The correction, based
on data from a single cross-track flight, adjusted
counting rates to a constant component due to
the airborne radon daughter levels. Although not
precisely known, this airborne radon daughter
component is estimated to contribute an
uncertainty of no more than 10% to the exposure
rate.

The calibration described in Step 4 was done over
an area containing a typical mix of naturally
occurring radionuclides. The conversion factor
will be in error where the mix is atypical, where
man-made nuclides exist, or when airborne
radon daughter contributions are not completely
subtracted. The conversion factor used was 987
counts per second per uR/h one meter above the
ground.

It should be stressed that inherent spatial
resolution in any remote sensing survey that uses
uncollimated detectors (such as the airborne
system) is one to two times the distance between
the surveyed surface and the detector. Therefore,
ground surveys using detectors at the one meter
level will not compare well with an aerial survey
over areas that contain sources whose lateral
dimensions are small relative to the aircraft
altitude. Isopleths constructed from a ground
survey over a point source will indicate a source
width of one to two meters, whereas aerial survey
isopleths over the same source will indictate a
source width of at ieast several tens of meters.
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ABSTRACT

During the week of 24 May 1981, an aerial radiological survey was performed over the W. R. Grace property
in Wayne Township, New Jersey. The facility is occupied by a firm known as Electronucieonics, inc. An
isoradiation map was generated from the aerial data which shows increased levels of 208T/, a thorium
daughter, over the burial grounds and in an area to the west believed to have resulted from subsurface water

erosion of material from the burial grounds.
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1.0 SUMMARY

An aerial radiological survey was made during
the week of 24 May 1981, of the W.R. Grace
property located in Wayne Township, New
Jersey. The site is occupied by Electro-
nucleonics, Inc. and was formerly used to extract
rare earths and thorium from monzanite sands,
The property contains a 1.67 acre burial site,
where building debris, sludges, and ore tailing
had been buried. Average radiation levels of
greater than 120 uR/h at one meter over the burial
ground were inferred from the aerial data.
Ground surveys over the same area indicated
radiation levels of some local hot spots of 800 to
1000uR/h. These levels were all due to the
thorium daughter, 208T/,

The aerial survey data also suggests there had
been some subsurface contamination to the west
along a stream running adjacent to the property.
The maximum levels in this area were inferred to
be 60 to 120 uR/h at the one meter level. The
average background levels were 8 to 12 uR/h
including 3.7 uR/h cosmic radiation contribution.

2.0 INTRODUCTION

The United States Department of Energy (DOE)
maintains an aerial surveillance operation calied
the Aerial Measuring System (AMS). AMS is
operated for DOE by EG&G. This continuing
nationwide program, started in 1958, involves
surveys to monitor radiation levels in and around
facilities producing, utilizing, or storing
radioactive materials. The purpose of the
surveys, in general, is to document, at a given
point in time, the location of all areas containing
gamma-emitting radionuclides (visible at the
surface) and to aid in evaluating the magnitude
and spatial extent of any radioactive
contaminants released into the environment. At
the request of federal and state agencies, AMS is
deployed for various aerial survey operations.

Aerial radiological detection systems average the
radiation levels due to gamma-emitting
radionuclides existing over an area of several
acres. The systems are capable of detecting
anomalous gamma count rates and determining
the specific radionuclides causing the anomalies;
however, because of averaging, they tend to
underestimate the magnitude of localized
sources as compared with ground-based
readings. As such, the indicated radiation levels
in the vicinity of anomalies are not definitive.

Ground surveys are required for accurate
definition of the extent and intensity of such
anomalies.

The results of the survey are reported as radiation
exposure rates in microroentgens per hour
(uR/h) at 1 meter above the ground surface.
Approximate annual absorbed radiation dose

- levels expressed as millirem per year (mrem/y)

are obtained by muitiplying uR/h by 8.76. This
conversion number applies only to the external
radiation dose component.

This report is the result of a survey requested by
the Environmental Protection Agency for an area
centered on the former W. R. Grace Property in
Wayne Township, N.J. The preparation of the
report was requested by the Nuclear Regulatory
Commission. :

3.0 BACKGROUND

Natural background radiation originates from
radioactive elements present in the earth and
cosmic rays entering the earth’s atmosphere from
space. The terrestrial gamma rays originate
primarily from the uranium decay chain, the
thorium decay chain, and radioactive potassium.
Local concentrations of these nuclides produce
radiation levels at the surface of the earth in the
range of 1 to 15 uR/h (9 to 130 mrem/y). Some
areas with high uranium and thorium
concentrations in surface minerals exhibit even
higher radiation levels, especially in the western
states. For example, in the Colorado Plateau area
the average radiation level is above 200 mrem/y.
At some locations in Brazil and India, the natural
radiation level is above 1000 mrem/y. One
member of each of the uranium and thorium
decay chains is an isotope of the noble gas,
radon, which can diffuse through soil and be
borne by air to other locations. Thus, the level of
this airborne radiation depends on the
meteorological conditions, the mineral content of
the soil, the soil permeability, and other
conditions existing at each location at any
particular time. The airborne radiation
contributes from 1 to 10% of the natural
background radiation levels.

Cosmic rays (the space component) interact in a
complicated manner with the elements of the
earth’s atmosphere and the soil. These
interactions produce an additional natural source
of gamma radiation. Radiation levels due to
cosmic rays vary with altitude and geomagnetic



latitude: they range from 3.7 to 23 uR/h (up to 200
mrem/y).! The cosmic ray contribution in Wayne
Township is estimated to 3.7uR/h.

4.0 DISCUSSION AND RESULTS

The results of the aerial survey are shown in
Figure 1 as exposure rate isoradiation
contours.These contours are derived from gross
gamma count rates at survey altitude. The
contours are overlaid on a combination of an
aerial photograph and a USGS map (a single
photograph of the entire survey area was
unavailable). Data analysis details are given in
Appendix A.

As shown in Figure 1, the natural background
radiation levels generally ranged from 8 to 12
uR/h. Lower radiation levels are evident over
large bodies of water where cosmic radiation
dominates the background leveis.

Radiation levels higher than background were
found over the burial ground and over an area
west of the property. These contours are shown
in blue in Figure 1.

The highest radiation levels inferred from the
gross gamma count rates from the aerial survey
data were above 120 uR/h. However, these
numbers represent levels averaged over the total
field-of-view of the detector system and do not
reflect small localized hot spots. Measurements
taken on the ground with hand-held survey
meters gave exposure rates from 800to 1000uR/h
in one area (about two feet in diameter) on the
western boundary of the burial ground.

The spread of contamination to the west of the
plant is most likely due to subsurface erosion

along the outer boundaries of a stream which
runs along the eastern and southern boundaries
of the property and then flows west on the
opposite side of Black Oak Ridge road. The
highest levels in this region (inferred from the
aerial survey data) were 60 to 120 uR/h.

The blue E level contour surrounding the burial
ground and the area to the west does not
accurately define the boundaries of the higher
radiation levels at ground level. Because the
burial ground and stream exhibit relatively high
level activity and are concentrated in small areas,
the detectors “see” the radiation from these
areas, both before the helicopter reaches them
and after it has passed them.

There are additional E level contours to the west
and south of the contaminated areas. However,
these are most likely due to natural radiation
anomalies and are not associated with the burial
grounds.

A gamma ray energy spectrum was extracted
from the aerial data taken over the burial ground
(see appendix A). The photopeaks of the 208T/
and other isotopes in the thorium decay chain
dominated the spectrum.

The survey data were also processed by another
method to identify those areas that contained
208T] in excess of its natural abundance. The
results showed only the area contained within the
blue contours. The existence of 208T/ identifies
the presence of thorium, which was expected to
be present in the residue of monzanite sands
used in the production of rare earths and thorium
compounds at this facility.
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APPENDIX A.
SURVEY METHOD, DATA ANALYSIS
EQUIPMENT, DATA PROCESSING
METHODS AND RESULTS

The data reported here were generated from
measurements taken with an airborne system
during the week of 24 May 1981. Gamma rays
were detected in 12.7-cm diameter by 5.1-cm
thick Nal (T!) crystals arranged in two arrays of
ten crystals each. To cover the area of interest the
system was flown in a BO-105 helicopter at 45m
altitude along a series of parallel lines. Position
information from a microwave ranging system
was recorded on magnetic tape along with the
radiation data. Correlations between the two and
extractions of specific types of nuclides were
effected with a computer data processing system.
A description of the equipment and operating
procedures can be found in References 2 and 3.

Gross Counting Rates

The gamma ray energy spectrum measured
during this survey covers the range between 0.05
million electron volts (MeV) and 3 MeV: This
spectrum is useful for identifying specific
nuclides contributing to the total activity. The
most active areas in Figure 1 were singled out for
spectral examination. The nuclides responsible
for the increased activity were sought by
comparing background spectrai data with
spectral data accumulated while the aircraft was
over the anomaious area. The background was
taken from data gathered at positions just before
or just after the anomaly (Figure 1). A typical
background spectrum is shown in Figure A-1.
Figure A-2 presents channel-by-channei
differences between anomalous and background
data. The predominant peaks are due to 208T/, a
daughter of thorium.

The gross count rate isopleths (Figure 1) are
based on the sum of all counts in that portion of
the gamma ray energy spectrum between 0.05
MeV and 3 MeV. The terrestrial component of
gross count rate and the sum of exposure rates
due to soil and cosmic ray activity were produced
as follows:

1. Overflight of a body of water at the survey
altitude to measure the sum of count rates
due to aircraft background, cosmic rays,
and airborne radon daughter radionuclides.

2. Measurement of count rate over the survey
area.

3. Subtraction of item 1 from ltem 2.

4. A predetermined factor obtained over a
calibration range near Lake Mead was then
applied to convert item 3 above to exposure
rate.

Dependent on (a) the proximity of the survey area
to the body of water overflown in Step 2, (b) the
ditferences in topography and meteorological
conditions between the areas, and (c) the
differences in time between execution of the two
flights, the counts resulting from Step 3 and the
isopleths shown in Figure 1 may be either rich or
poor in airborne radon daughter content. Daily
variations in airborne radon daughter
concentrations can lead to discontinuities in
isopleths across boundaries between areas flown
on different days. When necessary, corrections
were made for this effect. The correction, based
on data from a single cross-track flight, adjusted
counting rates to a constant component due to
the airborne radon daughter levels. Although not
precisely known, this airborne radon daughter
component is estimated to contribute an
uncertainty of no more than 10% to the exposure
rate.

The calibration described in Step 4 was done over
an area containing a typical mix of naturally
occurring radionuclides. The conversion factor
will be in error where the mix is atypical, where
man-made nuclides exist, or when airborne
radon daughter contributions are not completely
subtracted. The conversion factor used was 987
counts per second per uR/h one meter above the
ground.

It should be stressed that inherent spatial
resolution in any remote sensing survey that uses
uncollimated detectors (such as the airborne
system) is one to two times the distance between
the surveyed surface and the detector. Therefore,
ground surveys using detectors at the one meter
level will not compare well with an aerial survey
over areas that contain sources whose lateral
dimensions are small relative to the aircraft
altitude. Isopleths constructed from a ground
survey over a point source will indicate a source
width of one to two meters, whereas aerial survey
isopleths over the same source will indictate a
source width of at least several tens of meters.

11
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Docket No. 40-00086

MEMORANDUM FOR: Victor Stello, Deputy Executive
Director for Regional Operations
and Generic Requirements

FROM: Ronald C. Haynes, Regional Administrator,
Region I
SUBJECT: W. R. Grace and Co., Wayne, New Jersey

As you requested on November 25, 1981, enclosed is Report No. 939990001/81-
21 for the W. R. Grace and Co., Wayne (Pompton Plains), New Jersey.

Ronald C. Haynes
Regional Administrator,
Region 1

cc w/encl: Richard C. DeYoung, Director,
Office of Inspection and
Enforcement

John G. Davis, Director,
Office of Nuclear Materials Safety
and Safeguards



Historical Background and Summary of W. R. Grazce Inspection Rasultis

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompion Plains, New
Jersey. The work was probably conducted under contract with the AEC
and was licensed by the AEC in 1954. 1In 1957 this activity was taken
over by the Davison Chemical Division of W. R. Grace. The processing
of monazite sand at this location ceased in 1971. The processing
produced large quantities of wastes containing residual thorium. In
1974, W. R. Grace hired a consultant to decontaminate the site to meet
the AEC criteria for release for unrestricted use. These criteria
required that average radiation levels on the ground be less than 0.2
millirem per- hour and maximum levels be less than 1 millirem per hour
and that removeable alpha contamination in the buildings not exceed
1000 disintegrations per minute (dpm) per 100 square centimeters. The
facility was released by the NRC for unrestricted use on January 22, 1975
following a confirmatory survey. Documents supplied by W. R. Grace in
support of their request for release indicated that 1600 pounds of
materials slightly contaminated with thorium were buried on the site
in 1974 and that 19,000 pounds of thorium had previously been buried
on the site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices review
specified formerly licensed facilities to determine whether they met
current criteria for unrestricted use. The W. R. Grace (Rare Earths)
facility in Wayne (Pompton Plains), New Jersey was on the list.

In January 1981, a Region I inspector, accompanied by a representative
of the New jersey Bureau of Radiation Protection, conducted a survey
of the site. Based on measurements made at the site and analyses of
soil samples in the Regional Office lLaboratory, it was concluded that
surface soil contamination levels greater than current criteria for
release for unrestricted use and elevated radiation levels exist at
the site. On September 10, 1981, an NRC inspector surveyed the interior
of all buildings at the site. No radiation levels in excess of 0.1
mrem/hr or contamination levels in excess of 100 dpm per 100 cm were
detected which indicates that the buildings meet current criteria for
release for unrestricted use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection Agency.
The aerial survey identified one offsite area west of the site which.
exhibited higher than normal background radiation levels. On November
23, 1981, a preliminary ground survey was performed by an NRC inspector
in this area. The survey found radiation levels up to 0.2 millirem
per hour along the stream which runs from the W. R. Grace property
towards the Pompton River. More extensive surveys on the site and in
the offsite area with elevated radiation levels will be conducted in
early 1882 by Oak Ridge Associated Universities under contract with
the NRC's Office of Nuclear Material Safety and Safeguards.



U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

Region I
Report No. 99990001/81-21
Docket No. 40-00086
License No. STA-422 Priority IV Category E
Licensee: W. R. Grace and Co.

Davison Chemical Division

P.0. Box 2117

Baltimore, Maryland 21203

Facility Name: W. R. Grace and Co.

Inspection at: 868 Black Oak Ridge Road, Wayne, New Jersey 07470

Inspection cohducted: Januéry 29, Sepjpember 10, and November 23, 1981
Inspectors: W ”{%{82‘/
M. Campbell, R;ﬁiation Specialist date signe

Q@,@ Cted u/Jofe
. C te]lE, :adiation Specialist datk signed
,0459422
D. Kinfteman, Chief, Materials Radiological dafe igned

rotection Section

Approved by:

Inspection Summdry:

Inspection Conducted on January 29, September 10, and November 23, 1981
(Report No. 99990001/81-21).

Areas Inspected: Special safety inspection of formerly licensed site

used to process thorium and rare earths to determine current radiological
condition of the site. This included a review of site historical background,
independent measurements of levels of radiation and concentrations

of radiocactive materials, and review of an aerial radiological survey.

The inspection involved 12 inspector-hours by two regionally-based NRC inspectors.

Results: Buildings on the site meet current criteria for release for
unrestricted use. Some areas around the buildings and offsite may not meet
current criteria for release for unrestricted use. Additional surveys will
be required to completely characterize the site at 868 Black Oak Ridge
Road, Wayne, New Jersey and surrounding areas.



DETAILS

Persons Contacted

Armin Wille, P.E., Senior Facilities Engineer

Edward Heyman, General Manager, Public Relations

Leroy Zeeger, Director of Research, Electro-Nucleonics, Inc.,
(Tenant company) ,

Jeanette Eng, Director, Radiation Decontamination Assessment Section,
Bureau of Radiation Protection, State of New Jersey

Historical Background and Summary of W. R. Grace, Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains, New
Jersey. The work was probably conducted under contract with the AEC
and was licensed by the AEC in 1954. 1In 1957 this activity was taken
over by the Davison Chemical Division of W. R. Grace. The processing
of monazite sand at this location ceased in 1971. The processing
produced large quantities of wastes containing residual thorium. In
1974, W. R. Grace hired a consultant to decontaminate the site to meet
the AEC criteria for release for unrestricted use. These criteria
required that average radiation levels on the ground be less than 0.2
millirem per hour and maximum levels be less than 1 millirem per hour
and that removeable alpha contamination in the buildings not exceed
1000 disintegrations per minute (dpm) per 100 square centimeters. The
facility was released by the NRC for unrestricted use on January 22, 1975
following a confirmatory survey. Documents supplied by W. R. Grace in
support of their request for release indicated that 1600 pounds of
materials slightly contaminated with thorium were buried on the site
in 1974 and that 19,000 pounds of thorium had previously been buried
on the site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices review
specified formerly licensed facilities to determine whether they met
current criteria for unrestricted use. The W. R. Grace (Rare Earths)
facility in Wayne (Pompton Plains), New Jersey was on the list.

In January 1981, a Region I inspector, accompanied by a representative
of the New jersey Bureau of Radiation Protection, conducted a survey
of the site. Based on measurements made at the site and analyses of
sofl samples in the Regional Office Laboratory, it was concluded that
surface soil contamination levels greater than current criteria for
release for unrestricted use and elevated radiation levels exist at
the site. On September 10, 1981, an NRC inspector surveyed the interior
of all buildings at the site. No radiation levels in excess of 0.1
mrem/hr or contamination levels in excess of 100 dpm per 100 cm were
detected which indicates that the buildings meet current criteria for
release for unrestricted use.



On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection Agency.
The aerial survey identified one offsite area west of the site which
exhibited higher than normal background radiation levels. On November
23, 1981, a preliminary ground survey was performed by an NRC inspector
in this area. The survey found radiation levels up to 0.2 millirem
per hour along the stream which runs from the W. R. Grace property
towards the Pompton River. More extensive surveys on the site and in
the offsite area with elevated radiation levels will be conducted in
early 1982 by Oak Ridge Associated Universities under contract with
the NRC's Office of Nuclear Material Safety and Safeguards.

Independent Measurements

a. Grounds

On January 29, 1981, an inspector surveyed the grounds of the
facility, including the areas where waste containing thorium had
been buried. The survey was performed with a Ludlum Model 125
micro-R-meter. The results of the survey indicated radiation
Tevels ranging from 0.010 to 1.0 millirem per hour on the site.
The survey results are included as Attachment 2 to this report.

Soil samples were taken at several locations onsite. The locations
and results of the analyses of these samples are included as
Attachment 3 to this report. Concentrations as high as 1200
pecocuries of thorium 232 per gram of soil were found.

The inspector observed that areas of the grounds are posted with
"Caution Radioactive Materials" signs, but access to these areas
is not restricted.

b. Buildings

On September 10, 1981 an inspector surveyed the interiors of all
buildings on the W. R. Grace property. The surveys consisted of
measurements of radiation levels made with a Ludlum Model 12§
micro-R meter and smears taken on all floors to detect removable
contamination. Three buildings were surveyed. With the exception
of two areas, all areas surveyed had radiation levels less than
0.020 millirem per hour. A seldom used storage area in the

"North Building" had radiation levels which ranged from 0.02 to
0.1 millirem per hour. This was also the only area inside where
removable contamination was detected. The amount detected was
less than 100 disintegrations per minute of alpha contamination
per 100 square centimeters. The radiation levels appeared to be
due to the presence of a few containers of the rare earth products
which were once produced at the facility. An area of the "Plastics
Production Laboratory”" had radiation levels as high as 0.050



millirem per hour, but this appeared to be the result of waste
material buried outside the building.

Exit Interview

On January 29, 1981 the inspector met with the individuals listed in
paragraph 1 and summarized the scope and findings of the inspection.

The inspector informed the W. R. Grace representatives that it was
1ikely that more surveys would be performed at this facility at a
future date to further evaluate the radiological status of the facility.
The W. R. Grace representatives provided the inspector a summary of

the history of activities at this facility (Attachment 1).

Review of Aerial Survey

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection Agency.
The results of this survey are documented in the report enclosed as
Attachment 4. The aerial survey identified one offsite area west of
the W. R. Grace property which exhibited higher than normal background
radiation levels.

On November 23, 1981, a preliminary ground survey of this off-site
area was performed by an NRC inspector. The survey found radiation
levels in excess of background along the stream which runs from the W.
R. Grace property towards the Pompton River. The measured radiation
levels ranged from 0.01 to 0.2 millirem per hour; normal background
radiation levels in this area of New Jersey ranges from 0.006 to 0.016
millirem per hour. The results of this survey are documented in
Attachment 5.
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HISTORICAL BACKGROUNWD OF

THE T 2MPTON
PLAINS, NEIW CERSEY FACILITY OF THZ DAVISON
CHEMICAL DIVISION OF W. R. GRACE & CO.

Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States Atomic Energy Commission
(A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1954 to possess, transfer, and use the radioactive
material thorium which is defined by the U.S. Code as a "source
material®™. In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersey plant of
Rare Earths, Inc. (later Davison) as a component of monazite
sand which was obtained from the A.E.C. Title to the monazite
and the thorium remained in the government during the performance
of work under the contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to the
A.E.C., but the monazite gangue supposed to contain not more than
53 thorium was retained by the Company for disposition. This
gangue was buried on the plant property under A.E.C. supervision
at various depths.

At the expiration of the contract with the A.E.C. in June,
1956, monzzite sznds wera purchased from foreign and domestic
sources and processed to extract the so-called "rare earths”
contained in the monazite for commercial sale. The A.E.C. license
was changed to a "source material" license. All monazite gangue,
now containing all of the thorium found in the sand, was continued
to be buried at the plant site until April 30, 1971 when the plant
was permanently closed.

In December, 1973, Davison Chemical engaged the service cof
Applied Health Physics, Inc. (AHP) to conduct a radiological
survey of the entire property. Decontamination operations were
begun by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radiocactivity limits as
specified in regulations of the A.E.C. and the New Jersey State
Department of Health for unrestricted use. A certified health
physicist was engaged during the decontamination work as a con-
sultant to Davison to recormend appropriate meinods of removing
and disposing of radiocactive wastes and to provide an expert’'s
opinion on the progress and course of decontanmination, as well as
to assure compliance with the regulations of the State of New
Jersey and the A.E.C. A survey report, dated September 9, 1974
was sent to the A.E.C. (then Nuclear Regulatory Commission = N.R.C.)
who's Region I Office of Regulatory Operations performed a coniir-
matory survey. In a letter dated January 22, 1975, the N.R.C.
released the facilities for unrestricted use, prcvided that a
notation be recorcded in the appropriate lard records indicating
radicactive material has been buried on this property. This has
been recorded in the land recorcs in Passaic County.
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During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Eealth Departmant
periodically inspected the plant. Detailed records of cuantities
and exact ccmpositicn cof the buried wastes are not available.
Since the operaticns were under clcse supervision by the A.E.C.,
one must assume that the maxiumum permissible annual burial
curies were not exceeded.

On May 14, 1977, a fire of undetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa-
tion of operations in July 1967, and the entire real estate was
leased long-term to ENI in October 1979.

From the above it should be apparent that this entire
business was operated under the continued supervision and with
the regular approval of the U. S. Atomic Energy Commission and
in conformity with then customary safeguards. This company has
at all times, ccmplied with the law and has been careful to
coordinate all of its activities with the authorities.

The entire burial grounds are monitored at least twice a
vear bv a Davison emplcyee responsible for radiation menitoring.
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ATTACHMENT 3 REPORT NO. €3950001/81-21
PAGE 1
RESULTS OF SOIL SAMPLES

Sample Thorium-232 Uranium-238
picocuries per gram picocuries per gram
A 30 + 4 23 + 1
B 1230 + 64 60 + 17
c 221 + 27 39+ 6

The samples were analyzed using Geli detector and a computer based
multichannel analyzer in the Region I Laboratory.



W. R, c..ix Faci]iiy, Pomptor Plains, . =z:sey,
Location of Soil Samples, January 29, 1981
lad
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ATTACHMENT 5, REPORT NO. 999950001/81-21
Page 1

Sample Results - Area West of W. R. Grace

SAMPLE RESULTS
Water from Stream <200 pCi thorium-232 per liter*
Sediment from Stream 12 + 6 pCi thorium-232 per gram

The samples were analyzed on a Geli crystal attached to a computer. based
multichannel analyzer in the Region I Laboratory.

*This means there was no thorium in the water to the best of our ability to
measure it.
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Docket No. 40-00086

MEMORANDUM FOR: Victor Stello, Deputy Executive
Director for Regional Operations
and Generic Requirements

FROM: Ronald C. Haynes, Regional Administrator,
Region 1
SUBJECT: W. R. Grace and Co., Wayne, New Jersey

As you requested on November 25, 1981, enclosed is Report No. 99990001/81-
21 for the W. R. Grace and Co., Wayne (Pompton Plains), New Jersey.

Ronald C. Haynes
Regional Administrator,
Region I

cc w/encl: Richard C. DeYoung, Director,
Office of Inspection and
Enforcement

John G. Davis, Director,
Office of Nuclear Materials Safety
and Safeguards



Historical Background and Summary of W. R. Grace Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains,
New Jersey. The work was reportedly conducted under contract with
the AEC. In 1954, the AEC issued a license authorizing the possession,
transfer and use of source material (thorium) by Rare Earths, Inc.

In 1957 this activity was taken over by the Davison Chemical Division
of W. R. Grace. The processing of monazite sand at this location
ceased in 1971. The processing produced large quantities of wastes
containing residual thorium. In 1974, W. R. Grace hired a consultant
to decontaminate the site to meet the AEC criteria for release for
unrestricted use. These criteria required that average radiation
levels on the ground be less than 0.2 millirem per hour and maximum
Jevels be less than 1 millirem per hour and that removeable alpha
contamination in the buildings not exceed 1000 disintegrations per
minute (dpm) per 100 square centimeters. The facility was released
by the NRC for unrestricted use on January 22, 1975 following a
confirmatory survey. Documents supplied by W. R. Grace in support

of their request for release indicated that 1600 pounds of materials
s1ightly contaminated with thorium were buried on the site in 1974
and that 19,000 pounds of thorijum had previously been buried on the
site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices
review specified formerly licensed facilities to determine whether
they met current criteria for unrestricted use. The W. R. Grace
(Rare Earths) facility in Wayne (Pompton Plains), New Jersey was
one of the specified sites.

In January 1981, a Region I inspector, accompanied by a representative
of the New Jersey Bureau of Radiation Protection, conducted a
survey of the site. Based on measurements made at the site and
analyses of soil samples in the Regional Office Laboratory, it was
concluded that surface scil contamination levels, greater than
current criteria for release for unrestricted use, and elevated
radiation levels exist at the site. On September 10, 1981, an NRC
inspector surveyed the interior of all buildings at the site. No
radiation levels in excess of 0.1 mrem/hr or contamination levels
in excess of 100 dpm per 100 cm were detected, which indicates that
the buildings meet current criteria for release for unrestricted
use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The aerial survey identified one offsite area west of the
site which exhibited higher than normal background radiation levels.
On November 23, 1981, a preliminary ground survey was performed by



an NRC inspector in this offsite area. The survey found radiation
levels up to 0.2 millirem per hour along the stream which runs from
the W. R. Grace property towards the Pompton River. More extensive
surveys on the site and in the offsite area with elevated radiation
levels will be conducted in early 1982 by Oak Ridge Associated
Universities under contract with the NRC's Office of Nuclear Material
Safety and Safeguards.
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Inspection Summary:

Inspection Conducted on January 29, September 10, and November 23, 1981
- (Report No. 99990001/81-21).

Areas Inspected: - Special safety inspection to determine current radiological
condition of formerly licensed site used to process thorium and rare

earths. This included a review of site historical background,

independent measurements of levels of radiation and concentrations

of radfoactive materials, and review of an aerial radiological survey.

The inspection involved 12 inspector-hours by two regionally-based NRC inspectors.

Results: Buildings on the site meet current criteria for release for
unrestricted use. Some areas around the buildings and offsite may not meet
current criteria for release for unrestricted use. Additional surveys will
be required to completely characterize the site at 868 Black Oak Ridge
Road, Wayne, New Jersey and surrounding areas.



DETAILS

Persons Contacted

Armin Wille, P.E., Senior Facilities Engineer

Edward Heyman, General Manager, Public Relations

Leroy Zeeger, Director of Research, Electro-Nucleonics, Inc.,
(Tenant company)

Jeanette Eng, Director, Radiation Decontamination Assessment Section,
Bureau of Radiation Protection, State of New Jersey

Historical Background and Summary of W. R. Grace Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains,
New Jersey. The work was reportedly conducted under contract with
the AEC. In 1954, the AEC issued a license authorizing the possession,
transfer and use of source material (thorium) by Rare Earths, Inc.

In 1957 this activity was taken over by the Davison Chemical Division
of W. R. Grace. The processing of monazite sand at this location
ceased in 1971. The processing produced large quantities of wastes
containing residual thorium. In 1974, W. R. Grace hired a consultant
to decontaminate the site to meet the AEC criteria for release for
unrestricted use. These criteria required that average radiation
levels on the ground be less than 0.2 millirem per hour and maximum
levels be less than 1 millirem per hour and that removeable alpha
contamination in the buildings not exceed 1000 disintegrations per
minute (dpm) per 100 square centimeters. The facility was released
by the NRC for unrestricted use on January 22, 1975 following a
confirmatory survey. Documents supplied by W. R. Grace in support

of their request for release indicated that 1600 pounds of materials
slightly contaminated with thorium were buried on the site in 1974
and that 19,000 pounds of thorium had previously been buried on

the site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices
review specified formerly licensed facilities to determine whether
they met current criteria for unrestricted use. The W. R. Grace
(Rare Earths) facility in Wayne (Pompton Plains), Naw Jersey was
one of the specified sites.

In January 1981, a Region I inspector, accompanied by a representative
of the New Jersey Bureau of Radiation Protection, conducted a

survey of the site. Based on measurements made at the site and
analyses of soil samples in the Regional Office Laboratory, it was
concluded that surface soil contamination levels, greater than

current criteria for release for unrestricted use, and elevated
radiation levels exist at the site. On September 10, 1981, an NRC
inspector surveyed the interior of all buildings at the site. No



radiation levels in excess of 0.1 mrem/hr or contamination levels
in excess of 100 dpm per 100 cm were detected, which indicates that
the buildings meet current criteria for release for unrestricted
use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EGRG, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The aerial survey identified one offsite area west of the
site which exhibited higher than normal background radiation levels.
On November 23, 1981, a preliminary ground survey was performed by
an NRC inspector in this offsite area. The survey found radiation
levels up to 0.2 millirem per hour along the stream which runs from
the W. R. Grace property towards the Pompton River. More extensive
surveys on the site and in the offsite area with elevated radiation
levels will be conducted in early 1982 by Oak Ridge Associated

Universities under contract with the NRC's Office of Nucliear Material

Safety and Safeguards.

Independent Measurements

a. Grounds

On January 29, 1981, an inspector surveyed the grounds of the
facility, including the areas where waste containing thorium
had been buried. The survey was performed with a Ludlum Model

12S micro-R-meter. The results of the survey indicated radiation

levels ranging from 0.010 to 1.0 millirem per hour on the
site. The survey results are included as Attachment 2 to this
report.

Soil samples were taken at several locations onsite. The
locations and results of the analyses of these samples are
included as Attachment 3 to this report. Concentrations as
high as 1200 picocuries of thorium-232 per gram of soil were
found.

The inspector observed that areas of the grounds are posted

with "Caution Radioactive Materials" signs, but access to
these areas is not restricted.

b. Buildings

On September 10, 1981 an inspector surveyed the interior of

all buildings on the W. R. Grace property. The surveys consisted

of radiation level measurements made with a Ludlum Model 125

micro-R meter and smears taken on all floors to detect removable

contamination. Three buildings were surveyed. With the
exception of two areas, all areas surveyed had radiation
levels less than 0.020 millirem per hour. A seldom used



storage area in the "North Building” had radiation levels
which ranged from 0.02 to 0.1 millirem per hour. This was
also the only area inside where removable contamination was
detected. The amount detected was less than 100 disintegrations
per minute of alpha contamination per 100 square centimeters.
The radiation levels appeared to be due to the presence of a
few containers of the rare earth products which were once
produced at the facility. An area of the "Plastics Production
Laboratory" had radiation levels as high as 0.050 millirem per
hour, but this appeared to be the result of waste material
buried outside the building.

Exit Interview

On January 29, 1981 the inspector met with the individuals 1isted

in paragraph 1 and summarized the scope and findings of the inspection.
The inspector informed the W. R. Grace representatives that it was
11kely that more surveys would be performed at this facility at a
future date to further evaluate the radiclogical status of the
facility. The W. R. Grace representatives provided the inspector a
summary of the history of activities at this facility (Attachment 1).

Review of Aerial Survey

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The results of this survey are documented in the report
enclosed as Attachment 4. The aerial survey identified one offsite
area west of the W. R. Grace property which exhibited higher than
normal background radiation levels.

On November 23, 1981, a preliminary ground survey of this off-site
area was performed by an NRC inspector. The survey found radiation
levels in excess of background along the stream which runs from the
W. R. Grace property towards the Pompton River. The measured
radiation levels ranged from 0.01 to 0.2 millirem per hour; normal
background radiation levels in this area of New Jersey ranges from
0.006 to 0.016 millirem per hour. The results of this survey are
documented in Attachment 5.
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HISTORICAL BACKGRCOUND OF TEHE POMPTO!
PLAINS, NEW JERSEY FACILITY OF THE DAVISON
CHEMICAL DIVISION OF W. R. GRACE & CC.

o Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States 2tomic Energy Commission
(A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1854 to possess, transfer, and use the radioactive
material thorium which is defined by the U.S. Code as a "source
material®. In late 1956 or early 1857, this license was trans-
ferred to the Davison Chemical pivision of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersey plant of
Rare Earths, Inc. (later Davison) as a component of monazite

sand which was obtained from the A.E.C. Title to the monazite
and the thorium remained in the government during the performance
of work under the contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to the
A.E.C., but the monazite gangue supposed to contain not more than
5% thorium was retained by the Company for disposition. This
gangue was buried on the plant property under A.E.C. supervision
at various depths.

At the expiration of the contract with the A.E.C. in June,
1956, monazite sznds wera purchased from foreign and dcmestic
sources and processed to extract the so-called "rare earths”
contained in the monazite for commercial sale. The A.E.C. license
was chanced toc a "souzce material™ license. All monazite gangue,
now containing all of the thorium found in the sand, was continued
+o be buried at the plant site until April 30, 1971 when the plant
was permanently closed. :

In December, 1873, Davison Chemical engaged the service cZ
Applied Health Physics, Inc. (AHP) to conduct a radiological
survey of the entire property. Decontaminaztion operaticns weze
bequn by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radiocactivity limits as
specified in requlations of the A.E.C. and the New Jersey Stats
Depariment of Health for unrestricted use. A certified health
physicist was engaged during the decontamination work as a con-=
sultant to Davison to recommend appropriate methods of removing
and disposing of radicactive wastes and to provide an expert's
opinion on the progress and course of decontamination, as well as
+o assure compliance with the regulations of the State cf New
Jersey and the A.E.C. A survey report, dated September 9, 1974
was sent to the A.E.C. (then Nuclear Regulatory Commission = N.R.C..
who's Region I Office of Regulatory Operations performed a coniir-
matory survey. In a letter dated January 22, 1975, the N.R.C.
released the facilities for unrestricted use, provided that a
notation be recoréed in the appropriate land records indicating
radicactive material has been puried cn this groperty. This has
been recorded in the land recorés in Passaic County.



‘BAGE 2

During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Eealth Department
periodically inspected the plant. Detailed records of gquantities
and exact composition of the buried wastes are nect available.

. Since the operaticns were under close supervision by the A.E.C.,
one must assume that the mawiumum permissible annual burial
curies were net exceeded.

On May 14, 1977, a fire of uncdetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for cffice space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa-
tion of operations in July 1967, and the entire real estate was
leased long-term to ENI in October 1879.

From the above it should be apparent that this entire
business was operated under the continued supervision and with
the regular approval of the U. S. Atomic Energy Commission and
in conformity with then customary safequards. This company has
at all times, ccmplied with the law and has been careful to
coordinate all of its activities with the authorities.

The entire burial grounds are monitored at least twice a

vear by a Davison emplcvee responsible for radiation meniteIing.
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ATTACHMENT 3 REPORT NO. 99990001/81-21
PAGE 1
RESULTS OF SOIL SAMPLES
Samp]e’ Thorium=-232 Uranium=-238

picocuries per gram picocuries per gram
A 30 +4 23 + 1
B 1230 + 64 60 + 17
c 221 + 27 39 +6

The samples were analyzed using Geli detector and a computer based
multichannel analyzer in the Region I Laboratory.

The most conservative current NRC criteria for release of facilities
for unrestricted use requires that concentrations of thorium-232

in soil not exceed 5 picocuries per gram. (This is equivalent to a
total thorium concentration of 10 picocuries per gram.) .
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W. R. Grace Facility, Pomptor Plains, New Jersey,
Location of Soil mmaﬂ\mm, January 29, 1981
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Sa . DISCLAIMER

- This report was prepared as .an account of work sponsored by the United States Government. Neitherthe
" United States nor the United States Department of Energy; nor any of their employees, makes any warranty,
" express or implied, or assumes. any legal liability or responsibility for the accuracy, completeness, or
.- ussfuiness of any information, apparatus, product, or proceass disclosed, or represents that its use wouid.
" not infringe privately owned rights. Reference herein. ta any specific commercial product, process, or
~ service by trade name, mark, manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement; recommendation, or favoring by the United States Government or any agency thereof. The-
views and opinions of authors expressed herein do not necessarily state or reflect thosaof the United States

Government or any agency thereof.
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ABSTRACT

During the week of 24 May 1981, an aerial radiological survey was performed over the W. R. Grace property
in Wayne Township, New Jersey. The facility is occupied by a firm known as Electronucleonics, inc. An
isoradiation map was generated from the aerial data which shows increased levels of 205T/, a thorium
daughter, over the burial grounds and in an area to the west believed to have resuited from subsurface water

erosion of material from the burial grounds.
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1.0 SUMMARY

An aerial radiological survey was made during

the week of 24 May 1981, of the W.R. Grace
property located in Wayne Township, New
Jersey. The site is occupied by Electro-
nucteonics, Inc. and was formerty used to extract
rare earths and thorium from monzanite sands,
The property contains a 1.87 acre burial site,
where buiilding debris, siudges, and ore tailing
had been buried. Average radiation leveis of
greater than 120 uR/h at one meter over the burial
ground were inferred from the aerial data.
Ground surveys over the same area indicated
radiation levels of some local hot spots of 800 to
1000uR/h. These leveils were ail due to the
thorium daughter, 2087/,

The aerial survey data aiso suggests there had
been some subsurface contamination to the west
along a stream running adjacent to the property.
The maximum levels in this area were inferred to
be 60 to 120 uR/h at the one meter level. The
average background leveis were 8 to 12 uR/h
including 3.7 uR/h cosmic radiation contribution.

20 INTRODUCTICN

The United States Department of Energy (DOE)
maintains an aerial surveillance operation called
the Aerial Measuring System (AMS). AMS is
operated for DOE by EG&G. This continuing
nationwide program, started in 1988, invoives
surveys to monitor radiation leveis in and around
tacilities producing, utilizing, or storing
radioactive materiails. The purpose of the
surveys, in general, is to document, at a given
point in time, the location of ail areas containing
gamma-emitting radionuclides (visible at the
surface) and to aid in evaluating the magnitude
and spatial extent of any radioactive
contaminants released into the environment. At
the request of federal and state agencies, AMS is
deployed for various aerial survey operations.

Aerial radiologicai detection systems average the
radiation leveis due to gamma-emitting
radionuclides existing over an area of severai
acres. The systems are capable of detecting
anomalous gamma count rates and determining
the specific radionuclides causing the anomalies;
however, because of averaging, they tend to
underestimate the magnitude of localized
sources as compared with ground-based
readings. As such, the indicated radiation leveis
in the vicinity of anomalies are not definitive.

Ground surveys are required for accurate
definition of the extent and intensity of such
anomalies.. °

The results of the survey are reported as radiation
exposure rates in microrcentgens per hour
(uR/M) at 1 meter above the ground surface.
Approximate annual absorbed radiation dose

' levels expressed as millirem per year (mrem/y)

are obtained by muitipiying uR/h by 8.78, This
conversion number applies only to the external
radiation dose component.

This report is the resuit of a survey requested by
the Environmental Protection Agency for an area
centered on the former W. R. Grace Property in
Wayne Township, N.J. The preparation of the
report was requested by the Nuciear Regulatory
Commission. -

3.0 BACKXGROUND

Naturai background radiation originates from
radioactive elements present in the earth and
cosmic rays entering the earth’s atmosphere from
space. The terrestrial gamma rays originate
primarily from the uranium decay chain, the
thorium decay chain, and radicactive potassium.
Local concentrations of these nuclides producse
radiation levels at the surface of the earth in the
range of 1 to 15 uR/h (9 to 130 mrem/y). Some
areas with high uranium and thorium
concentrations in surface minerais exhibit even
higher radiation leveis, especially in the westem
states. For example, in the Colorado Plateau area
the average radiation level is above 200 mrem/y.
At some locations in Brazil and India, the natural
radiation levei is above 1000 mrem/y. One
member of each of the uranium and thorium
decay chains is an isotope of the noble gas,
radon, which can diffuse through soil and be
borne by air to other locations. Thus, the levei of
this airborne radiation depends on the
meteorological conditions, the mineral content of

. the soil, the soil permeability, and other

conditions existing at each location at any
particular time. The airborne radiation
contributes from 1 to 10% of the natural
background radiation levels.

Cosmic rays (the space component) interactin a
complicated manner with the elements of the
earth's atmosphere and the soil. These
interactions produce an additional natural source
of gamma radiation. Radiation levels due to
cosmic rays vary with altitude and geocmagnetic



latitude: they rangetrom 3.7t0 23 L
mrem/y).! The cosmic ray contnbunon in Wayne
Township is estimated to 3.7uR/h.

4.0 DISCUSSION AND RESULTS

The resuits of the aerial survey are shown in
Figure 1 as exposure rate isoradiation
contours.These contours are derived from gross
gamma count rates at survey altitude. The
contours are overiaid on a combination of an
aerial photograph and a USGS map (a single
photograph of the entire survey area was
unavailable). Data analysis detaiis are given in
Appendix A.

As shown in Figure 1, the natural background
radiation levels generally ranged from 8 to 12
uR/M. Lower radiation levels are evident over
large bodies of water where cosmic radiation
dominates the background levels.

Radiation levels higher than background were
found over the burial ground and over an area
west of the property. These contours are shown
in blue in Figure 1.

The highest radiation ievels inferred from the
gross gamma count rates from the aerial survey
data were abcve 120 uR/h. However, these
numbers represent levels averaged over the total
field-of-view of the detector system and do not
reflect small localized hot spots. Measurements
taken on the ground with hand-heid survey
meters gave exposure rates from 800 to 1000uR/h
in one area (about two feet in diameter) on the
western boundary of the burial ground.

The spread of contamination to the west of the
plant is most likely due to subsurface erosion

along the outer . uundaries of a stream which
runs along the eastern and southern boundaries
of the property and then flows west on the
opposite side of Black Oak Ridge road. The
highest levels in this region (inferred from the
aerial survey data) were 60 to 120 uR/h.

The biue E level contour surrounding the burial
ground and the area to the west does not
accurateiy define the boundaries of the higher
radiation leveis at ground levei. Because the
buriai ground and stream exhibit relatively high
levei activity and are concentrated in small areas,
the detectors “see” the radiation from these
areas, both befors the helicopter reaches them
and after it has passed them.

There are additional E level contours to the west
and south of the contaminated areas. However,
these are most likely due to natural radiation
anomaliies and are not associated with the burial
grounds.

A gamma ray energy spectrum was extracted
from the aerial data taken over the buriai ground
(see appendix A). The photopeaks of the 08T/
and other isotopes in the thorium decay chain
dominated the spectrum.

The survey data were also processed by another
method to identify those areas that contained
208T/ in excess of its natural abundance. The
resuits showed only the area contained within the
blue contours. The existence of 208T/ identifies
the presence of thorium, which was expected to
be present in the residue of monzanite sands
used in the production of rare earths and thorium
compounds at this faciiity.
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APPENDIX A.
SURVEY METHOD, DATA ANALYSIS
EQUIPMENT, DATA PROCESSING
METHODS AND RESULTS

The data reported here were generated from
measurements. taken with an airborne system
during the week of 24 May 1981. Gamma rays
were detected in 12.7-cm diametsr by S.1-cm
thick Nal (T)) crystais arranged in two arrays of
ten crystais each. To coverthe area of intarest the
system was flown in a BO-105 helicopter at 46 m
aititude along a series of parallei lines.-Pesition
information from a microwave ranging system
was recorded on magnetic tape along with the
radiation data. Correlations between the two and
axtractions of specific types of nuclides were
effected with a computer data processing system.
A description of the equipment and operating
procedures can be found in References 2 and 3.

Gross Counting Rates

The gamma ray energy spectrum measured
during this survey covers the range between 0.05
million electron voits (MeV) and 3 MeV: This
spectrum is useful for identifying specific
nuclides contributing to the total activity. The
most active areas in Figure 1 were singled cut for
spectral examination. The nuclides responsible
for the increased activity were sought by
comparing background spectral data with
spectral data accumuiated while the aircraft was
over the anomalous area. The background was
taken from data gathered at positions just before
or just after the anomaly (Figure 1). A typical
background spectrum is shown in Figure A-1.
Figure A-2 presents channei-by-channei
differences between anomalous and background
data. The predominant peaks are due to 20T/ a
daughter of thorium.

The gross count rate isopleths (Figure 1) are
based on the sum of all counts in that portion of
the gamma ray energy spectrum between 0.05
MeV and 3 MeV. The terrestrial component of
gross count rate and the sum of exposure rates
due to soil and cosmic ray activity were produced
as follows:

1. Overflight of a body of water at the survey
aititude to measure the sum of count rates
due 10 aircraft background, cosmic rays,
and airborne radon daughter radionuclides.

¥

2 Measurement of count rate over the survey
area.

Subtraction of Item 1 from Item 2.

4, }A predetermined factor obtained over a
calibration range near Lake Mead was then
applied to convert Item 3 above to exposure
meo )

Dependent on (a) the proximity of the survey area
to the body of water overflown in Step 2, (b) the
differences in topography and meteorological
conditions between the areas, and (c) the
ditferences in time between execution of the two
fiights, the counts resulting from Step 3 and the

" isopleths shown in Figure 1 may be either rich or

poor in airborne radon daughter content. Daily
variations in airborne radon daughter
concentrations can lead to discontinuities in
isopleths across boundaries between areas flown
on different days. When necessary, corrections
weare made for this effect. The correction, based
on data from a single cross-track flight, adjusted
counting rates to a constant component due to
the airborne radon daughter levels. Aithough not
precisely known, this airborne radon daughter
component is estimated to contribute an
uncertainty of no more than 10% to the exposure
rate.

The calibration described in Step 4 was done over
an area containing a typical mix of naturally
occurring radionuclides. The conversion factor
will be in error where the mix is atypical, where
man-made nuclides exist, or when airborne
radon daughter contributions are not compietely
subtracted. The conversion factor used was 987
counts per second per uR/h one meter above the
ground.

It should be stressed that inherent spatial
resolution in any remote sensing survey that uses
uncollimated detectors (such as the airborne
systern) is one to two times the distance between
the surveyed surface and the detector. Therefore,
ground surveys using detectors at the one meter
lavel will not compare well with an aerial survey
over areas that contain sources whose lateral
dimensions are small relative to the aircraft
altitude. Isopieths constructed from a ground
survey over a point source will indicate a source
width of one to two meters, whereas aerial survey
isopleths over the same source will indictate a
source width of at least severai tens of meters.
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ATTACHMENT 5, REPORT NO. 99990001/81-21
Page 1

Sample Results = Area West of W. R. Grace

SAMPLE RESULTS

Water from Stream <200 pCi thorium=-232 per
Titer*

Sediment from Stream 12 + 6 pCi thorium=232 per
gram

The samples were analyzed on a Geli crystal attached toc a computer based
multichannel analyzer in the Region I Laboratory.

*This is the Region I Laboratory's minimum detectable activity for this
sample which means there was no thorium in the water to the best of our
ability to measure it.

The most conservative current NRC criterial for release of facilities

for unrestricted use requires that concentrations of thorium=232 in soil
not exceed 5 picocuries per gram. (This is equivalent to a total thorium
concentration of 10 picocuries per gram).
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U.S. NUCLEAR REGULATCRY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

Region I
Report No. 99990001/81-21
Docket No. 40-000886
License No. STA-422 Priority IV Category E
Licensee: W. R. Grace and Co.

Davison Chemical Division

P.0. Box 2117

Baltimore, Maryland 21203

Facility Name: W. R. Grace and Co.

Inspection at: 868 Black Oak Ridge Road, Wayne, New Jersey 07470

Inspection conducted: Janqiry 29, September 10, and November 23, 1981
. > ol Z ' >/ .
Inspectors: T ;Z}/AL»‘Z// rerl ey
M. Campbell, 5adiation Specialist date signed
< : RN/ L .
%:Uf@ 1 Gl lof /5]
F. Lostello, Radiation Specialist date signed
Approved by: fm.u.-—— it | 8t
. Kinneman, Chief, Materials Radiological date signed

ection Section

Inspection Summary:

Inspection Conducted on January 29, September 10, and November 23, 1981
(Report No. 999350001/81-21).

Areas Inspected: - Special safety inspection to determine current radiological
condition of formerly licensed site used to process thorium and rare

earths. This included a review of site historical background,

tndependent measurements of levels of radiation and concentrations

of radioactive materials, and review of an aerial radiological survey.

The inspection involved 12 inspector-hours by two regionally-based NRC inspectors.

Results: Buildings on the site meet current criteria for release for
unrestricted use. Some areas around the buildings and offsite may not meet
current criteria for release for unrestricted use. Additional surveys will
be required to complietely characterize the site at 868 Black Oak Ridge
Road, Wayne, New Jersey and surrounding areas.



DETAILS

Persons Contacted

Armin Wille, P.E., Senior Facilities Engineer

Edward Heyman, General Manager, Public Relations

Leroy Zeeger, Director of Research, Electro-Nucleonics, Inc.,
(Tenant company)

Jeanette Eng, Director, Radiation Decontamination Assessment Section,
Bureau of Radiation Protection, State of New Jersey

Historical Background and Summary of W. R. Grace Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains,
New Jersey. The work was reportedly conducted under contract with
the AEC. 1In 1954, the AEC issued a license authorizing the possession,
transfer and use of source material (thorium) by Rare Earths, Inc.

In 1957 this activity was taken over by the Davison Chemical Division
of W. R. Grace. The processing of monazite sand at this location
ceased in 1971. The processing produced large quantities of wastes
containing residual thorium. In 1974, W. R. Grace hired a consultant
to decontaminate the site to meet the AEC criteria for release for
unrestricted use. These criteria required that average radiation
levels on the ground be less than 0.2 millirem per hour and maximum
Jevels be less than 1 millirem per hour and that removeable alpha
contamination in the buildings not exceed 1000 disintegrations per
minute (dpm) per 100 square centimeters. The facility was released
by the NRC for unrestricted use on January 22, 1975 following a
confirmatory survey. Documents supplied by W. R. Grace in support

of their request for release indicated that 1600 pounds of materials
slightly contaminated with thorium were buried on the site in 1974
and that 19,000 pounds of thorium had previously been buried on

the site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices
review specified formerly licensed facilities to determine whether
they met current criteria for unrestricted use. The W. R. Grace
(Rare Earths) facility in Wayne (Pompton Plains), New Jersey was
one of the specified sites.

In January 1981, a Region I inspector, accompanied by a representative
of the New Jersey Bureau of Radiation Protection, conducted a

survey of the site. Based on measurements made at the site and
analyses of soil samples in the Regional Office Laboratory, it was
concluded that surface soil contamination levels, greater than

current criteria for release for unrestricted use, and elevated
radiation levels exist at the site. On September 10, 1981, an NRC
inspector surveyed the interior of all buildings at the site. No



radiation Tevels in excess of 0.1 mrem/hr or contamination levels
in excess of 100 dpm per 100 cm were detected, which indicates that
the buildings meet current criteria for release for unrestricted
use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The aerial survey identified one offsite area west of the
site which exhibited higher than normal background radiation levels.
On November 23, 1981, a preliminary ground survey was performed by
an NRC inspector in this offsite area. The survey found radiation
levels up to 0.2 millirem per hour along the stream which runs from
the W. R. Grace property towards the Pompton River. More extensive
surveys on the site and in the offsite area with elevated radiation
levels will be conducted in early 1982 by Oak Ridge Associated
Universities under contract with the NRC's Office of Nuclear Material
Safety and Safeguards.

Independent Measurements

a. Grounds

On January 29, 1981, an inspector surveyed the grounds of the
facility, including the areas where waste containing thorium
had been buried. The survey was performed with a Ludlum Model

12S micro-R-meter. The results of the survey indicated radiation

levels ranging from 0.010 to 1.0 millirem per hour on the
site. The survey results are included as Attachment 2 to this
report.

Soil samples were taken at several locations onsite. The
locations and results of the analyses of these samples are
included as Attachment 3 to this report. Concentrations as
high as 1200 picocuries of thorium=-232 per gram of soil were
found.

The inspector observed that areas of the grounds are posted

with "Caution Radioactive Materials" signs, but access to
these areas is not restricted.

b. Buildings

On September 10, 1981 an inspector surveyed the interior of

all buildings on the W. R. Grace property. The surveys consisted

of radiation level measurements made with a Ludlum Model 12S

micro-R meter and smears taken on all floors to detect removable

contamination. Three buildings were surveyed. With the
exception of two areas, all areas surveyed had radiation
levels less than 0.020 millirem per hour. A seldom used



storage area in the "North Building" had radiation levels
which ranged from 0.02 to 0.1 millirem per hour. This was
also the only area inside where removable contamination was
detected. The amount detected was less than 100 disintegrations
per minute of alpha contamination per 100 square centimeters.
The radiation levels appeared to be due to the presence of a
few containers of the rare earth products which were once
produced at the facility. An area of the "Plastics Production
Laboratory" had radiation levels as high as 0.050 millirem per
hour, but this appeared to be the result of waste material
buried outside the building.

Exit Interview

On January 29, 1981 the inspector met with the individuals listed

in paragraph 1 and summarized the scope and findings of the inspection.
The inspector informed the W. R. Grace representatives that it was

- likely that more surveys would be performed at this facility at a
future date to further evaluate the radiological status of the
facility. The W. R. Grace representatives provided the inspector a
summary of the history of activities at this facility (Attachment 1).

Review of Aerial Survey

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The results of this survey are documented in the report
enclosed as Attachment 4. The aerial survey identified one offsite
area west of the W. R. Grace property which exhibited higher than
normal background radiation levels.

On November 23, 1981, a preliminary ground survey of this off-site
area was performed by an NRC inspector. The survey found radiation
levels in excess of background along the stream which runs from the
W. R. Grace property towards the Pompton River. The measured
radiation levels ranged from 0.01 to 0.2 millirem per hour; normal
background radiation levels in this area of New Jersey ranges from
0.006 to 0.016 millirem per hour. The results of this survey are
documented in Attachment 5.



HISTORICAL BACKGROUND OF THE POMPTON
PLAINS, NEW JERSEY FACILITY OF THE DAVISON
CHEMICAL DIVISION OF W. R. GRACE & CO.

) Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States Atomic Energy Commission

" (A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1954 to possess, rransfer, and use the radiocactive
material thorium which is defined by the U.S. Code as a "source
material®™. In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersay plant of
Rare Earths, Inc. (later Davison) as a compenent of monazite

sand which was obtained from the A.E.C. Title to the monazite
and the thorium remained in the government duriag the performance
of work under the contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to the
A.E.C., but the monazite gangue supposed to contain not more than
53 thorium was retained by the Company for disposition. This
gangue was buried on the plant property under A.E.C. supervision
at various depths.

At the expiration of the contract with the A.E.C. in June,
1956, monzzite saznds were purchased from foreign and domestic
sources and processed to extract +he so-called "rare earths”
contained in the monazite for commercial sale. The A.E.C. license
was changed to a "source material" license. All monazite gangue,
now containing all of the thorium found in the sand, was continued
to be buried at the plant site until April 30, 1871 when the plant
was permanently closed.

In December, 1973, Davison Chemical engaged the service ot
Applied Health Physics, Inc. (AHEP) to conduct 2 radiological
survey of the entire property. Decontamination operations were
begqun by AHP on March 11, 1974 and continued shrough July 18, 1974.
The goal of the work was to attain certain radicactivity limits as
specified in requlations of the A.E.C. and the New Jersey State
Department of Health for unrestricted use. A certified health
physicist was engaged during the decontamination work as a con-
sultant to Davison to recommend appropriate methods of removing
and disposing of radiocactive wastes and to provide an expert's
opinion on the progress and course of decontamination, as well as
to assure compliance with the regulations of the State of New
Jersey and the A.E.C. A survey report, dated September 9, 1974
was sent to the A.E.C. (then Nuclear Regqulatory Commission - N.R.C.)
who's Region I Office of Regqulatory Operations performed a confir-
matory survey. In a letter dated January 22, 15675, the N.R.C.
released the facilities fer unrestricted use, prcvided that a
notation be recoréed in the appropriate land records indicating
radioactive material has been buried on this property. This has
been recorded in the land records in Passaic County.
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During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Eealth Department
periodically inspected the plant. Detailed records of quantities
and exact ccmposition of the buried wastes are not available.
Since the operaticns were under close supervision by the A.E.C.,
one must assume that the maxiumum permissible annual burial
curies were not exceeded.

On May 14, 1977, a fire of undetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa-
tion of operations in July 1967, and the entire real estate was

leased long-term to ENI in October 1979.

From the above it should be apparent that this entire
business was operated under the continued supervision and with
the regular approval of the U. S. Atomic Energy Commission and
in conformity with then customary safequards. This company has
at all times, ccmplied with the law and has been careful to

coordinate all of its activities with the authorities.

The entire burial grounds are monitored at least twice a
_year bv a Davison emplovee rasponsible for radiation monitozing.
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ATTACHMENT 3 REPORT NO. 99990001/81-21
PAGE 1
‘ RESULTS OF SOIL SAMPLES
Sample Thorium=-232 Uranium-238

picocuries per gram picocuries per gram
A 30 + 4 23 + 1
B 1230 + 64 60 + 17
c 221 + 27 39+ 6

The samples were analyzed using Geli detector and a computer based
multichannel analyzer in the Region I Laboratory.

The most conservative current NRC criteria for release of facilities
for unrestricted use requires that concentrations of thorium=-232

in scil not exceed 5 picocuries per gram. (This is equivalent to a
total thorium concentration of 10 picocuries per gram.)
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Page 2 .
W. R. Grace Facility, Pomptor Plains, New Jersey,
Location of Soil Samglgs, January 29, 1981
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631 PARK AVENUE
KING OF PRUSSIA, PENNSYLVANIA 19406

Docket No. 40-00086 1 DEC 1981

MEMORANDUM FOR: Victor Stello, Deputy Executive
Director for Regional Operations
and Generic Requirements

FROM: Ronald C. Haynes, Regional Administrator,

Region I
SUBJECT: W. R. Grace and Co., Wayne, New Jersey

As you requested on November 25, 1981, enclosed is Report No. 99990001/81-
21 for the W. R. Grace and Co., Wayne (Pompton Plains), New Jersey
facility and a one page Historical Background and Summary of W. R. Grace
Inspection Results.

Ronald C. Hayne

Regional Administrator,
Region [

Enclosures: 1. Report No. 99990001/81-21
2. Summary

cc w/encl: Richard C. DeYoung, Director,
Office of Inspection and
Enforcement

John G. Davis, Director,

Office of Nuclear Materials Safety
and Safeguards .
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Historical Background and Summary of W. R. Grace Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains,
New Jersey. The work was reportedly conducted under contract with
the AEC. In 1954, the AEC issued a license authorizing the possession,
transfer and use of source material (thorium) by Rare Earths, Inc.

In 1957 this activity was taken over by the Davison Chemical Division
of W. R. Grace. The processing of monazite sand at this location
ceased in 1971. The processing produced large gquantities of wastes
containing residual thorium. In 1974, W. R. Grace hired a consultant
to decontaminate the site to meet the AEC criteria for release for
unrestricted use. These criteria required that average radiation
levels on the ground be less than 0.2 millirem per hour and maximum
levels be less than 1 miliirem per hour and that removeable alpha
contamination in the buildings not exceed 1000 disintegrations per
minute (dpm) per 100 square centimeters. The facility was released
by the NRC for unrestricted use on January 22, 1975 following a
confirmatory survey. Documents supplied by W. R. Grace in support

of their request for release indicated that 1600 pounds of materials
s1ightly contaminated with thorium were buried on the site in 1974
and that 19,000 pounds of thorium had previously been buried on the
site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices
review specified formerly licensed facilities to determine whether
they met current criteria for unrestricted use. The W. R. Grace
(Rare Earths) facility in Wayne (Pompton Plains), New Jersey was
one of the specified sites.

In January 1981, a Region I inspector, accompanied by a representative
of the New Jersey Bureau of Radiation Protection, conducted a
survey of the site. Based on measurements made at the site and
analyses of soil samples in the Regional Office Laboratory, it was
concluded that surface soil contamination levels, greater than
current criteria for release for unrestricted use, and elevated
radiation levels exist at the site. On September 10, 1981, an NRC
inspector surveyed the interior of all buildings at the site. No
radiation levels in excess of 0.1 mrem/hr or contamination levels
in excess of 100 dpm per 100 cm were detected, which indicates that
the buildings meet current criteria for release for unrestricted
use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The aerial survey identified one offsite area west of the
site which exhibited higher than normal background radiation levels.
On November 23, 1981, a preliminary ground survey was performed by



an NRC inspector in this offsite area. The survey found radiation
Tevels up to 0.2 millirem per hour along the stream which runs from
the W. R. Grace property towards the Pompton River. More extensive
surveys on the site and in the offsite area with elevated radiation
levels will be conducted in early 1982 by Oak Ridge Associated
Universities under contract with the NRC's Office of Nuclear Material
Safety and Safeguards.
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W.R. GRACE & COMPANY
Licensing History
Pompton Plains, New Jersey

April 1, 1954 License R-132 issued to Rare Earths,
' Inc., Pompton Plains, New Jersey
for possession and processing of
unlimited quantities of source
material in monazite sand.

January 24, 1957 License R-196 {ssued to the Davison
: Chemical Division of W.R. Grace &
T N e Company for possession of unlimited
T Ll quantities of thorium-containing
AT R s ‘ materials at both the Pompton- -.:
I : Plains, New Jersey and Curtis Bay,.
o Mary1and sites.

November 22, 1961 License No. STA-422 issued to the
W.R. Grace & Company to possess un-
1imited quantities of thorium at’
the Pompton, New Jersey site.

April 8, 1971 - License application states that all
processing of thorium mater1a]s had
* ceased. .
‘February 28, 1973 ? License No. STA-422 expired. ~ .~ .
July 31, August 1, 2, and Closeout inspection of License No.
September 20, 1974 STA-422 indicates that an unknown

quantity of waste products were
buried on the property.

January 22, 1975 Property formerly licensed under
License No. STA-422 released for
unrestricted use. A




HISTORICi. BACKGROUND OF THE PuM. DN
PLAINS, NEW JERSEY FACILITY OF THE DAVISON
CHEMICAL DIVISION OF W. R. GRACE & CO.

. Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States Atomic Energy Commission
"(A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1854 to possess, transfer, and use the radiocactive
material thorium which is defined by the U.S. Code as a "source
material®™.. In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment-of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersay plant of
Rare Earths, Inc. (later Davison) as a compecnent of monazite

sand which®was obtained from the A.E.C. Title to the monazite

-~ and _the thorium remained in the government during the performance

¢ . .of work_under -the contract. According to the terms of the con-
tract, ot least 95% of the thorium was to be returned to the

- ALE.CL, but the monazite gangue supposed to contain not more than

?ﬂegﬁﬁftéﬁrigﬁiﬁés'retained by the Company for disposition. This
' "gangue was buried on the plant property under A.E.C. supervision
_at various depths. :

=" "Af ‘the expiration of the contract with the A.E.C. in June,

1956, monzzite sznds wera' purchased from foreign and domestic

sources and processed to extract the so-called "rare earths”

contained in the monazite for commercial sale. The A.E.C. license
g_:_vwaggghanged to a "source material" license. All monazite gangue,
%""I'now containing all of the thorium found in the sand, was continued
to be buried at the plant site until April 30, 1971 when, the plant
was permanently closed. .

In December, 1973, Davison Chemical engaged the service of
Applied Health Physics, Inc. (AHP) to conduct a radioclogical
survey of the entire property. Decontamination operations were
begun by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radioactivity limits as
_specified in regulations of the A.E.C. and the New Jersey State
Department of Health for unrestricted use. A certified health
physicist was engaged during the decontamination work as a con-
sultant to Davison to recommend appropriate methods of removing
and disposing of radioactive wastes and to provide an expert's
opinion on the progress and course of decontamination, as well as
to assure compliance with the regulations of the State of New
Jersey and the A.E.C. A survey report, dated September 3. 1974
was sent to the A.E.C. (then Nuclear Regulatory Commission = N.R.C.]
who's Region I Office of Regulatory Operations performed a confir-
matory survey. , In a letter dated January 22, 1975, the N.R.C.
released the facilities for unrestricted use, provided that a
notation be recorded in the appropriate land records indicating
radioactive material has been buried on this property. This has
been recorded in the land records in Passaic County.



During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Eealth Department
periodically inspected the plant. ‘Detailed records of quantities
and exact composition of the buried wastes are not available.
Since the operations were under close supervision by the A.E.C.,
one must assume that the maxiumum permissible annual burial
curies were not exceeded.

On May 14, 1977, a fire of undetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa-.
tion of operations in July 1967, and the entire real estate was

- leased long-term to ENI in October 1379.
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#:7 =7 From the above it should be apparent that this entire

' business was operated under the continued supervision and with

-

.2, "“the regular approval of the U. S. Atomic Energy Commission and

1Li;j§n.con£§kgityrw§th then customary safeguards. This company has
“%““3+"all timeés, ccmplied with the law and has been careful to
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= coordinate’all of its activities with the authorities.
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- " The entire burial grounds are monitored at least twice a
year by a Daviscn emplcyse rasponsible for radiation monitoring.
This employee is Mr. Armin Wille, Senior Facilities Engineer,

_ W. R. Grace & Co., Davison Chemical Division, P.O. Box 2117,

Baltlfgrg,_Maryland 21203. Telephone (301) 659-90S53.
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Docket No. 40-00086 i1 prc 1981
W. R. Grace and Co.

Davison Chemical Division .
ATTN: Mr. Armin Wille

Sermior Facilities Engineer
P.0. Box 2117

Baltimore, Maryland 21203
Gentlemen:
Subject: NRC Inspection No. 99990001/81-21

This refers to the special safety inspection conducted by Ms. M. Campbell
and Mr. F. Costello of this office on January 29, September 10, and
November 23, 1981 at your facility at 868 Black Oak Ridge Road, Wayne,
New Jersey of activities formerly authorized by NRC License No. STA-422
and to the discussion of our findings held by Ms. Campbell with yourself
at the conclusion of the inspection, and to a subsequent telephone
discussion between yourself and Ms. Campbell on November 3, 1981. The
purpose of this inspection was to perform a survey to evaluate the
current radiological condition of this facility and the surrounding

area.

Areas examined during this inspection are described in the Office of
Inspection and Enforcement Inspection Report which is enclosed with this

_ letter. Within these areas, the inspection consisted of selective
examinations of procedures and records, interviews with personnel,
measurements of radiation Tevels and concentrations of radioactive
materials, review of the aerial radiological survey, and observations by
the inspectors.

Additional surveys will be required to adequately characterize the P
radiological condition of the site and the surrounding area. As was
discussed during and following the inspection, these surveys will be o
performed by an NRC contractor. We will contact you to make specific ?;ﬁ”
arrangements for the surveys.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure(s)
will be placed in the NRC Public Document Room unless you notify this

office, by telephone, within ten days of the date of this letter and

submit a written application to withhold information contained therein

within thirty days of the date of this letter. Such application must be

consistent with the requirements of 2.790(b)(1). \&\‘
No reply to this letter is required; however, should you have any questions e)x
concerning this inspection, we will be pleased to discuss them with you. L%

-~ o~ 2

) LSLOLLIL signed Byg

Lot}

- - Sincerely,
W . ITEM # __ 1!
DETI DETI Rl DETI :

:DETI  R1:DETI

m281;1 COSEE]1O Kinnerma oyner iZ;? Thomas T. Martin, Director
139/ il 2-1-% “‘.’- Division of Engineering and

|, TTTeme meconn cnov Technical Inspection



W. R. Grace and Co. 2

Enclosure: Office of Inspection and Enforcement
Report No. 99990001/81-21

cc w/encl:

Public Document Room (PDR)

Nuclear Safety Information Center (NSIC)
State of New Jersey.”

bec w/encl:
Region I Docket Room (with concurrences)
Chief, Operational Support Section (w/o encl)”



U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

Region I
Report No. 99990001/81-21
Docket No. 40-00086
License No. STA-422 Priority 1V Category E
Licensee: W. R. Grace and Co.

Dayison Chemical Division

P.0. Box 2117

Baltimore, Maryland 21203

Facility Name: W. R. Grace and Co.

Inspection at: 868 Black Oak Ridge Road, Wayne, New Jersey 07470

Inspection conducted: January 29 September 10, and November 23, 1981
' 7
Inspectors: . L_;%’ /1/// ' 1800 /gy
M. Campbell, Radiat1on Specialist date signed
/’ 77 N R
D, 0 (Tl 3]s
F. Costello, Raduat1on Spec1alist date signed
Approved by: MLt 2 [ 8
J Kinneman, Chief, Materials Radiological date signed
ro ect1on Section

Inspection Summary:

Inspection Conducted on January 29, September 10, and November 23, 1981
{Report No. 99990001/81-21).

Areas Inspected: - Special safety inspection to determine current radiological
condition of formerly licensed site used to process thorium and rare

earths. This included a review of site historical background,

tndependent measurements of levels of radiation and concentrations

of radioactive materials, and review of an aerial radiclogical survey.

The inspection involved 12 inspector-hours by two regionally-based NRC inspectors.

Results: Buildings on the site meet current criteria for release for
unrestricted use. Some areas around the buildings and offsite may not meet
current criteria for release for unrestricted use. Additional surveys will
be required to completely characterize the site at 868 Black Oak Ridge
Road, Wayne, New Jersey and surrounding areas.



DETAILS

Persons Contacted

Armin Wille, P.E., Senior Facilities Engineer

Edward Heyman, General Manager, Public Relations

Leroy Zeeger, Director of Research, Electro-Nucleonics, Inc.,
(Tenant company)

Jeanette Eng, Director, Radiation Decontamination Assessment Section,
Bureau of Radiation Protection, State of New Jersey

Historical Background and Summary of W. R. Grace Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains,
New Jersey. The work was reportedly conducted under contract with

‘the AEC. In 1954, the AEC issued a license authorizing the possession,

transfer and use of source material (thorium) by Rare Earths, Inc.

In 1957 this activity was taken over by the Davison Chemical Division
of W. R. Grace. The processing of monazite sand at this location
ceased in 1971. The processing produced large quantities of wastes
containing residual thorium. In 1974, W. R. Grace hired a consultant
to decontaminate the site to meet the AEC criteria for release for
unrestricted use. These criteria required that average radiation
levels on the ground be less than 0.2 millirem per hour and maximum
levels be less than 1 millirem per hour and that removeable alpha
contamination in the buildings not exceed 1000 disintegrations per
minute (dpm) per 100 square centimeters. The facility was released
by the NRC for unrestricted use on January 22, 1975 following a
confirmatory survey. Documents supplied by W. R. Grace in support

of their request for release indicated that 1600 pounds of materials
slightly contaminated with thorium were buried on the site in 1974
and that 19,000 pounds of thorium had previously been buried on

the site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices
review specified formerly licensed facilities to determine whether
they met current criteria for unrestricted use. The W. R. Grace
(Rare Earths) facility in Wayne (Pompton Plains), New Jersey was
one of the specified sites.

In January 1981, a Region I inspector, accompanied by a representative
of the New Jersey Bureau of Radiation Protection, conducted a

survey of the site. Based on measurements made at the site and
analyses of soil samples in the Regional Office Laboratory, it was
concluded that surface soil contamination levels, greater than

current criteria for release for unrestricted use, and elevated
radiation levels exist at the site. On September 10, 1981, an NRC
inspector surveyed the interior of all buildings at the site. No



radiation levels in excess of 0.1 mrem/hr or contamination levels
in excess of 100 dpm per 100 cm were detected, which indicates that
the buildings meet current criteria for release for unrestricted
use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The aerial survey identified one offsite area west of the
site which exhibited higher than normal background radiation levels.
On November 23, 1981, a preliminary ground survey was performed by
an NRC inspector in this offsite area. The survey found radiation
levels up to 0.2 millirem per hour along the stream which runs from
the W. R. Grace property towards the Pompton River. More extensive
surveys on the site and in the offsite area with elevated radiation
levels will be conducted in early 1982 by Oak Ridge Associated
Universities under contract with the NRC's Office of Nuclear Material
Safety and Safeguards. ' '

Independent Measurements

a. Grounds

On January 29, 1981, an inspector surveyed the grounds of the
facility, including the areas where waste containing thorium
had been buried. The survey was performed with a Ludlum Model

12S micro-R-meter. The results of the survey indicated radiation

levels ranging from 0.010 to 1.0 millirem per hour on the
site. The survey results are included as Attachment 2 to this
report.

Soil samples were taken at several locations onsite. The
locations and results of the analyses of these samples are
included as Attachment 3 to this report. Concentrations as
high as 1200 picocuries of thorium-232 per gram of soil were
found.

The inspector observed that areas of the grounds are posted

with "Caution Radiocactive Materials" signs, but access to
these areas is not restricted.

b. Buildings

On September 10, 1981 an inspector surveyed the interior of

all buildings on the W. R. Grace property. The surveys consisted

of radiation Tevel measurements made with a Ludlum Model 12S

micro-R meter and smears taken on all floors to detect removable

contamination. Three buildings were surveyed. With the
exception of two areas, all areas surveyed had radiation
Tevels less than 0.020 millirem per hour. A seldom used



storage area in the "North Building" had radiation levels
which ranged from 0.02 to 0.1 millirem per hour. This was
also the only area inside where removable contamination was
detected. The amount detected was less than 100 disintegrations
per minute of alpha contamination per 100 square centimeters.
The radiation levels appeared to be due to the presence of a
few containers of the rare earth products which were once
produced at the facility. An area of the "Plastics Production
Laboratory" had radiation levels as high as 0.050 millirem per
hour, but this appeared to be the result of waste material
buried outside the building.

Exit Interview

On January 29, 1981 the inspector met with the individuals listed

in paragraph 1 and summarized the scope and findings of the inspection.
The inspector informed the W. R. Grace representatives that it was
1ikely that more surveys would be performed at this facility at a
future date to further evaluate the radiological status of the
facility. The W. R. Grace representatives provided the inspector a
summary of the history of activities at this facility (Attachment 1).

Review of Aerial Survey

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The results of this survey are documented in the report
enclosed as Attachment 4. The aerial survey identified one offsite
area west of the W. R. Grace property which exhibited higher than
normal background radiation levels. :

On November 23, 1981, a preliminary ground survey of this off-site
area was performed by an NRC inspector. The survey found radiation
levels in excess of background along the stream which runs from the
W. R. Grace property towards the Pompton River. The measured
radiation levels ranged from 0.01 to 0.2 millirem per hour; normal
background radiation levels in this area of New Jersey ranges from
0.006 to 0.016 millirem per hour. The resuits of this survey are
documented in Attachment 5.



’,AytACHMENT 1 REPORT NO, 96990001+4%1-21
BARE 1 -

HISTORICAL BACKGROUND OF THE POMPTON
PLAINS, NEW JERSEY FACILITY OF THE DAVISON
CHEMICAL DIVISION OF W. R. GRACE & CO.

) Pursuant to a contract dated May 26, 1948 between Rare
Earths, Inc. and the United States Atomic Energy Commission

" (A.E.C.), Rare Earths, Inc. obtained a license under the Atomic
Energy Act of 1954 to possess, transfer, and use the radioactive
material thorium which is defined by the U.S. Code as a "source
material”. In late 1956 or early 1957, this license was trans-
ferred to the Davison Chemical Division of W. R. Grace & Co.
along with the assignment of the Contract issued by the A.E.C.,
and was in effect from the end of 1956 or from early 1957. The
thorium was shipped to the Pompton Plains New Jersey plant of
Rare Earths, Inc. {(later Davison) as a compenent of monazite

sand which was obtained from the A.E.C. Title to the monazite
and the thorium remained in the government during the performance
of work under the contract. According to the terms of the con-
tract, at least 95% of the thorium was to be returned to the
A.E.C., but the monazite gangue supposed to contain not more than
5% thorium was retained by the Company for disposition. This
gangue was buried on the plant property under A.E.C. supervision

at various depths.

At the expiration of the contract with the A.E.C. in June,
1956, monzzite sznds wera purchased from foreign and domestic
sources and processed to extract the so-called "rare earths”
contzined in the monazite for commercial sale. The A.E.C. license
was changed to a "source material®" license. All monazite gangue,
now containing all of the thorium found in the sand, was centinued
+o0 be buried at the plant site until April 30, 1971 when the plant

was permanently closed.

“In December, 1973, Davison Chemical engaged the service cf
Applied Health Physics, Inc. (AHP) to conduct 2 radiological
survey of the entire property. Decontamination operations were
begun by AHP on March 11, 1974 and continued through July 18, 1974.
The goal of the work was to attain certain radicactivity limits as
specified in regulations of the A.E.C. and the New Jersey State
Department of Health £or unrestricted use. A certified health
physicist was engaged during the decontamination work as & con-
sultant to Davison to recommend appropriate methods of removing
and disposing of radioactive wastes and to provide an expert's
opinion on the progress and course of decontamination, as well as
to assure compliance with the requlations of the State of New
Jersey and the A.E.C. A survey report, dated September 3, 1374
was sent to the A.E.C. (then Nuclear Regulatory Commission - N.R.C.)
who's Region I Office of Regulatory Operations performed a coniir-
matory survey. In a letter dated January 22, 1975, the N.R.C.
released the facilities for unrestricted use, prcvided that a
notation be recorded in the appropriate land records indicating
radicactive material has been buried on this property. This has

been recorded in the land records in Passaic County.



A. CHMENT 1 REPORT NO, 99990001/{;.:‘21
PAGE 2

During the entire operations of the plant, regulatory
officials of the A.E.C. and the New Jersey Eealth Department
periodically inspected the plant. Detailed records of guantities
and exact composition of the buried wastes are not available.
Since the operaticns were under close supervision by the A.E.C.,
one must assume that the maziumum permissible annual burial
curies were not exceeded.

On May 14, 1977, a fire of undetermined origin swept
through the main building, heavily damaging the structure.
Davison had about 2/3 of the remaining building razed and only
restored the front 1/3 for office space. Some of the buildings
were leased to Electro-Nucleonics, Inc. (ENI) soom after cessa-
tion of operations in July 1967, and the entire real estate was
leased long-term to ENI in October 1879.

From the above it should be apparent that this entire
business was operated under the continued supervision and with
the regular approval of the U. S. Atomic Energy Commission and
in conformity with then customary safeguards. This company has
at all times, ccmplied with the law and has been careful to
coordinate all of its activities with the authorities.

The entire burial grounds are monitored at least twice a
vear by a Davison emplovee responsible for radiation menitcring.
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ATTACHMENT 3 REPORT NO. 99930001/81-21
PAGE 1
RESULTS OF SOIL SAMPLES

Sample Thorium-232 Uranium-238
picocuries per gram picocuries per gram
A 30 + 4 23 + 1
B 1230 + 64 60 + 17
C 221 + 27 39 + 6

The samples were analyzed using Geli detector and a computer based
multichannel analyzer in the Region I Laboratory.

The most conservative current NRC criteria for release of facilities
for unrestricted use requires that concentrations of thorium-232

in soil not exceed 5 picocuries per gram. (This is equivalent to a
total thorium concentration of 10 picocuries per gram.)
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W. R. Grace Facility, Pomptor P]ains,'New Jersey,
Location of Soil Samglgs, January 29, 1981
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- i DISCLAIMER

This report was. prepared as an account of work sponsored by the United States Government. Neither the
_ United States nor the United States Department of Energy; nor any of their employees, makes any warranty,

" express. or implied, or assumes any legal liability or responsibility for the. accuracy, completeness, or
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service by trade name, mark, manufacturer, or otherwiss, does. not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency thereof. The:
views and opinions of authors expressed herein do notnecessarily state or reflect those of the United States
Govemment or any agency thereof.
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ABSTRACT

During the week of 24 May 1981, an aerial radiological survey was performed over the W. R. Grace property
in Wayne Township, New Jersey. The facility is occupied by a firm known as Electronucieonics, Inc. An
isoradiation map was generated from the aerial data which shows increased levels of 2087/, a thorium
daughter, over the burial grounds and in an area to the west believed to have resuited from subsurface water

erosion of material from the burial grounds.
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1.0 SUMMARY

An aerial radiologicail survey was made during

the week of 24 May 1981, of the W.R. Grace
property located in Wayne Township, New
Jersey. The site is occupied by Electro-
nucleonics, Inc. and was formeriy used to extract
‘rare earths and thorium from monzanite sands,

The property contains a 1.67 acre burial site,

where building debris, sludges, and ore tailing
had been buried. Average radiation levels of
greater than 120 uR/h at one meter over the burial
ground were inferred from the aerial data.
Ground surveys over the same area indicated
radiation levels of some local hot spots of 800 to
1000uR/h. These leveis were ail due to the
thorium daughter, 208T{,

The aerial survey data also suggests there had
been some subsurface contamination to the west
along a stream running adjacent to the property.
The maximum levels in this area were inferred to
be 60 to 120 uR/h at the one meter level. The
average background levels were 8 to 12 uR/h
including 3.7 uR/h cosmic radiation contribution.

2.0 INTRODUCTION -

The United States Department of Energy (DOE) .

maintains an aerial surveillance operation cailed
the Aerial Measuring System (AMS). AMS is
operated for DOE by EG&G. This continuing
nationwide program, started in 1988, involves
surveys to maonitor radiation [evels in and around
facilities producing, "utilizing, or storing
radicactive materials. The purpcse of the
surveys, in general, is to document, at a given
point in time, the location of ail areas containing
gamma-emitting radionuclides (visible at the
surface) and to aid in evaluating the magnitude
and spatial extent of any radioactive
contaminants released into the environment. At

the request of federal and state agencies, AMS is .

deployed for various aerial survey operations.

Aerial radiological detection systems average the
radiation levels due to gamma-emitting
radionuclides existing over an area of severai
acres. The systems are capable of detecting
anomalous gamma count rates and determining
the specific radionuclides causing the anomalies;
however, because of averaging, they tend to
underestimate the magnitude of localized
sources as compared with ground-based
readings. As such, the indicated radiation levels
in the vicinity of anomalies are not definitive.

Ground surveys are required for accurate
definition of the extent and intensity of such
anomalies.

The results of the survey are reported as radiation
exposure rates in microroentgens per hour
(uR/h) at 1 meter above the ground surface.
Approximate annual absorbed radiation dose

" levels expressed as millirem per year (mrem/y)

are obtained by muitiplying uR/h by 8.76. This
conversion number applies only to the externai
radiation dose component.

This report is the result of a survey requested by
the Environmental Protection Agency for an area
centered on the former W. R. Grace Property in
Wayne Township, N.J. The preparation of the
report was requested by the Nuclear Regulatory
Commission. :

' 3.0° BACKGROUND

Natural background radiation originates from
radicactive eiements present in the earth and
cosmic rays entering the earth’s atmosphere from
space. The terrestrial gamma rays originate
primarily from the uranium decay chain, the
thorium decay chain, and radioactive potassium.
Local concentrations of these nuclides producs
radiation levels at the surface of the earth in the

- range of 1 to 15 uR/h (9 to 130 mrem/y). Some

areas with high uranium and thorium
concentrations in surface minerais exhibit even
higher radiation levels, especially in the western
states. For exampile, in the Colorado Plateau area
the average radiation level is above 200 mrem/y.
At some locations in Brazil and India, the natural
radiation level is above 1000 mrem/y. One
member of each of the uranium and thorium
decay chains is an isctope of the noble gas,
radon, which can diffuse through soil and be
borne by air to other locations. Thus, the level of
this airborne radiation depends on the
meteorological conditions, the mineral content of

. the soil, the soil permeability, and other

conditions existing at each location at any
particular time. The airborne radiation
contributes from 1 to 10% of the natural
background radiation levels.

Cosmic rays (the space component) interactin a
complicated manner with the elements of the
earth’'s atmosphere and the socil. These
interactions produce an additional naturai source
of gamma radiation. Radiation levels due to
cosmic rays vary with altitude and geomagnetic



latitude: they range from 3.7 to 23 4R/h {up to 200
mrem/y).' The cosmic ray contribution in Wayne
Township is estimated to 3.7uR/h.

4.0 DISCUSSION AND RESULTS

The. results of the aerial survey are shown in
Figure 1 as exposure rate isoradiation
contours.These contours are derived from gross
gamma count rates at survey altitude. The
contours are overlaid on a combination of an
aerial photograph and a USGS map (a single
photograph of the entire survey area was
unavailable). Data analysis details are given in
Appendix A.

As shown in Figure 1, the natural background
radiation levels generally ranged from 8 to 12
uR/Mm. Lower radiation levels are evident over
targe bodies of water where cosmic radlatxon
dominates the background levels.

Radiation levels higher than background were
found over the burial ground and over an area
west of the property. These contours are shown
in biue in Figure 1.

The highest radiation leveis inferred. from the
gross gamma count rates from the aerial survey
data were above 120 uR/h. However, these

numbers represent levels averaged over the total - '

field-of-view of the detector system and do not
reflect small localized hot spots. Measurements
taken on the ground with hand-held survey
meters gave exposure rates from 800to 1000uR/h
in one area (about two feet in diameter) on the
western boundary of the burial ground.

The spread of contamination to the west of the
plant is most likely due to subsurface erosion

along the outer boundaries of a stream which
runs along the eastern and southern boundaries
of the property and then flows west on the
opposite side of Black Oak Ridge road. The
highest levels in this region (inferred from the
aerial survey data) were 60 to 120 uR/h.

The bilue E level contour surrounding the burial
ground and the area to the west does not
accurately define the boundaries of the higher
radiation levels at ground level. Because the
burial ground and stream exhibit relatively high
level activity and are concentrated in small areas,
the detectors “see” the radiation from these
areas, both before the helicopter reaches them
and after it has passed them.

There are additional E level contours to the west
and south of the contaminated areas. However,
these are most likely due to natural radiation
anomalies and are not associated with the burial
grounds. ‘

A gamma ray energy spectrum was extracted
from the aerial data taken over the burial ground
(see appendix A). The photopeaks of the 08T/
and other isotopes in the thor:um decay chatn

o dommated the. spectrum

The survey data were also processed by another
method to identify those areas that contained
208T/ in excess of its natural abundance. The
resuits showed only the area contained within the
biue contours. The existence of 208T/ identifies
the presence of thorium, which was expected to
be present in the residue of monzanite sands
used in the production of rare earths and thorium
compounds at this facility.
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APPENDIX A.
SURVEY METHOD, DATA ANALYSIS
EQUIPMENT, DATA PROCESSING
METHODS AND RESULTS

The data reported here were generated from
measurements taken with an airborne system
during the week of 24 May 1981. Gamma rays
were detected in 12.7-cm diameter by 5.1-cm
thick Nal (T/) crystais arranged in two arrays of
ten crystals each. To coverthe area of interest the
system was flown in a BO-105 helicopter at 45 m
aititude along a series of paraliei lines. Position
information from a microwave ranging system
was recorded on magnetic tape along with the
radiation data. Correlations between the two and
extractions of specific types of nuclides were
effected with a computer data processing system.
A description of the equipment and operating
procedures can be found in References 2and 3.

Gross Counting Rates

The gamma ray energy spectrum measured
“during this survey covers the range between 0.05
million electron volits (MeV) and 3 MeV: This
spectrum is useful for identifying specific
nuclides contributing to the totai activity. The
most active areas in Figure 1 were singled out for
spectral examination. The nuclides responsible
for the increased activity were sought by
comparing background spectral data with
spectral data accumulated while the aircraft was
over the anocmalous area. The background was
taken from data gathered at positions just before
or just after the anomaly (Figure 1). A typical
background spectrum is shown in Figure A-1.
Figure A-2 presents channel-by-channel
differences between anomalous and background
data. The predominant peaks are due to 08T/ a
daughter of thorium.

The gross count rate isopleths (Figure 1) are
based on the sum of aif counts in that portion of
the gamma ray energy spectrum between 0.05
MeV and 3 MeV. The terrestrial component of
gross count rate and the sum of exposure rates
due to soil and cosmic ray activity were produced
as follows:

1. Overflight of a body of water at the survey
altitude to measure the sum of count rates
due to aircraft background, cosmic rays,
and airborne radon daughter radionuclides.

2. Measurement of count rate over the Survey
area.

Subtraction of Item 1 from item 2.

4. A predetermined factor obtained over a
calibration range near Lake Mead was then
applied to convert Item 3 above to eXposure
rate.

Dependent on (a) the proximity ofthe Survey area
to the body of water overflown in Step 2, (b) the
differences in topography and meteorological
conditions between the areas, and (c) the
differences in time between execution of the two
flights, the counts resuiting from Step 3 and the
isopleths shown in Figure 1 may be either rich or
poor in airborne radon daughter content, Daily
variations in airborne radon daughter
concentrations can lead to discontinuities in
isopleths across boundaries between areas flown
on different days. When necessary, corrections
were made for this effect. The correction, based
on data from a singie cross-track flight, adjusted
counting rates to a constant component due to
the airborne radon daughter leveis. Although not
precisely known, this airborne radon daughter
component is estimated to contribute an
uncertainty of no more than 10% to the exposure
rate.

The calibration described in Step 4 was done over
an area containing a typical mix of naturally
occurring radionuclides. The conversion factor
will be in error where the mix is atypical, where
man-made nuclides exist, or when airborne
radon daughter contributions are not completely
subtracted. The conversion factor used was 987
counts per second per uR/h one meter above the
ground.

It should be stressed that inherent spatial
resolution in any remote sensing survey that uses
uncollimated detectors (such as the airborne
system) is one to two times the distance between
the surveyed surface and the detector. Therefore,
ground surveys using detectors at the one meter
level will not compare well with an aerial survey
over areas that contain sources whose lateral
dimensions are small relative to the aircraft
altitude. Isopleths constructed from a ground
survey over a point source will indicate a source
width of one to two meters, whereas aerial survey
isopleths over the same source will indictate a
source width of at least several tens of meters.

11
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ATTACHMENT 5, REPORT NO. 99990001/81-21
Page 1

Sample Results - Area West of W. R. Grace

SAMPLE RESQ}TS

Water from Stream <200 pCi thorium-232 per
liter*

Sediment from Stream 12 + 6 pCi thorium-232 per
gram

The samples were analyzed on a Geli crystal attached to a computer based
multichannel analyzer in the Region I Laboratory.

*This is the Region I Laboratory's minimum detectable activity for this
sample which means there was no thorium in the water to the best of our
ability to measure it.

The most conservative current NRC criterial for release of facilities

for unrestricted use requires that concentrations of thorium-232 in soil
not exceed 5 picocuries per gram. (This is equivalent to a total thorium
concentration of 10 picecuries per gram).
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Historical Background and Summary of W. R. Grace Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains, New
Jersey. The work was probably conducted under contract with the AEC
and was licensed by the AEC in 1954. 1In 1957 this activity was taken
over by the Davison Chemical Division of W. R. Grace. The processing
of monazite sand at this location ceased in 1971. The processing
produced large quantities of wastes containing residual thorium. In
1974, W. R. Grace hired a consultant to decontaminate the site to meet
the AEC criteria for release for unrestricted use. These criteria
required that average radiation levels on the ground be less than 0.2
millirem per hour and maximum levels be less than 1 millirem per hour
and that removeable alpha contamination in the buildings not exceed
1000 disintegrations per minute (dpm) per 100 square centimeters. The
facility was released by the NRC for unrestricted use on January 22, 1975
“following a confirmatory survey. Documents supplied by W. R. Grace in
support of their request for release indicated that 1600 pounds of
materials slightly contaminated with thorium were buried on the site
in 1974 and that 19,000 pounds of thorium had previously been buried
on the site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices review
specified formerly licensed facilities to determine whether they met
current criteria for unrestricted use. The W. R. Grace (Rare Earths)
facility in Wayne (Pompton Plains), New Jersey was on the list.

In January 1981, a Region I inspector, accompanied by a representative
of the New jersey Bureau of Radiation Protection, conducted a survey
of the site. Based on measurements made at the site and analyses of
soi]l samples in the Regional Office Laboratory, it was concluded that
surface soil contamination levels greater than current criteria for
release for unrestricted use and elevated radiation levels exist at
the site. On September 10, 1981, an NRC inspector surveyed the interior
of all buildings at the site. No radjation levels in excess of 0.1
mrem/hr or contamination levels in excess of 100 dpm per 100 cm were
detected which indicates that the buildings meet current criteria for
release for unrestricted use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection Agency.
The aerial survey identified one offsite area west of the site which
exhibited higher than normal background radiation levels. On November
23, 1981, a preliminary ground survey was performed by an NRC inspector
in this area. The survey found radiation levels up to 0.2 millirem
per hour along the stream which runs from the W. R. Grace property
towards the Pompton River. More extensive surveys on the site and in
the offsite area with elevated radiation levels will be conducted in
early 1982 by Oak Ridge Associated Universities under contract with
the NRC's Office of Nuclear Material Safety and Safeguards.
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Bocket No. 40-00086 i

MEMORANDUM FOR: Victor Stello, Deputy Executive
Director for Reg1onal Operations .
and Generic Requirements

FROM: Ronald C. Haynes, Regional Administrator,
Region I v
SUBJECT: W. R. Grace and Co., Wayne, New Jersey

As you requested on November 25, 1981, enclosed is Report No. 99990001/81-
21 for the W. R. Grace and Co. Wayne (Pompton Plains), New Jersey
facility and a one page H1stor1ca1 Background and Summary of W. R. Grace
Inspection Results.

OriginalSignede:
Ronald C. Haynes -
Regional Administrator,
Region I

Enclosures: 1. Report No. 99990001/81-21
2. Summary

cc w/encl: Richard C. DeYoung, Director,
Office of Inspection and '//(ﬁfﬂ)
Enforcement [{

John G. Davis, Director,

Office of Nuc1ear Mater1a1s Safety oA j)
and Safeguards

Ri:DETI RU0ETT oer AR oem: éz R& le;g ADM. Q)\*)(

Campbell Costello 1nneman oyner Martin n Haynes
12/1/81 12/:/81 12/(/81 12/{/81 12/¢/81 12/;/81 12/4/81

ITEM #_ b




UNITED STATES b
NUCLEAR REGULATORY. COMMISSION .°
REGION |

631 PARK AVENUE
KING OF PRUSSIA, PENNSYLVANIA 19406

aer 1981
Docket No. 40-00086 1 pgc B8
MEMORANDUM FOR: Victor Stello, Deputy Executive

Director for Regional Operations
and Generic Requirements

FROM: Ronald C. Haynes, Regional Administrator,
Region I
SUBJECT: W. R. Grace and Co., Wayne, New Jersey

As you requested on November 25, 1981, enclosed is Report No. 99990001/81-
21 for the W. R. Grace and Co., Wayne (Pompton Plains), New Jersey
facility and a one page Historical Background and Summary of W. R. Grace
Inspection Results.

Ronald C. Hayne

Regional Administrator,
Region I

Enclosures: 1. Report No. 99990001/81-21
2. Summary

cc w/encl: Richard C. DeYoung, Director,
Office of Inspection and
Enforcement

John G. Davis, Director,
Office of Nuclear Materials Safety
and Safeguards



Historical Background and Summary of W. R. Grace Inspection Results

In approximately 1948, Rare Earths, Inc. began processing monazite
sand to extract thorium and rare earth elements at Pompton Plains,
New Jersey. The work was reportedly conducted under contract with
the AEC. 1In 1954, the AEC issued a license authorizing the possession,
transfer and use of source material (thorium) by Rare Earths, Inc.

In 1957 this activity was taken over by the Davison Chemical Division
of W. R. Grace. The processing of monazite sand at this location
ceased in 1971. The processing produced large quantities of wastes
containing residual thorium. In 1974, W. R. Grace hired a consultant
to decontaminate the site to meet the AEC criteria for release for
unrestricted use. These criteria required that average radiation
levels on the ground be less than 0.2 millirem per hour and maximum
Tevels be less than 1 millirem per hour and that removeable alpha
contamination in the buildings not exceed 1000 disintegrations per
minute (dpm) per 100 square centimeters. The facility was released
by the NRC for unrestricted use on January 22, 1975 following a
confirmatory survey. Documents supplied by W. R. Grace in support

of their request for release indicated that 1600 pounds of materials
slightly contaminated with thorium were buried on the site in 1974
and that 19,000 pounds of thorium had previously been buried on the
site.

In August 1980, the Office of Inspection and Enforcement issued a
temporary instruction which required that the regional offices
review specified formerly licensed facilities to determine whether
they met current criteria for unrestricted use. The W. R. Grace
(Rare Earths) facility in Wayne (Pompton Plains), New Jersey was
one of the specified sites.

In January 1981, a Region I inspector, accompanied by a representative
of the New Jersey Bureau of Radiation Protection, conducted a
survey of the site. Based on measurements made at the site and
analyses of soil samples in the Regional Office Laboratory, it was
concluded that surface soil contamination levels, greater than
current criteria for release for unrestricted use, and elevated
radiation Tevels exist at the site. On September 10, 1981, an NRC
inspector surveyed the interior of ail buildings at the site. No
radiation levels in excess of 0.1 mrem/hr or contamination levels
in excess of 100 dpm per 100 cm were detected, which indicates that
the buildings meet current criteria for release for unrestricted
use.

On May 25, 1981, an aerial radiological survey of this facility and
the surrounding area was conducted by EG&G, Inc., at the request of
the State of New Jersey and the U.S. Environmental Protection
Agency. The aerial survey identified one offsite area west of the
site which exhibited higher than normal background radiation levels.
On November 23, 1981, a preliminary ground survey was performed by



an NRC inspector in this offsite area. The survey found radiation
levels up to 0.2 millirem per hour along the stream which runs from
the W. R. Grace property towards the Pompton River. More extensive
surveys on the site and in the offsite area with elevated radiation
levels will be conducted in early 1982 by Oak Ridge Associated
Universities under contract with the NRC's Office of Nuclear Material
Safety and Safeguards.



- DCS No: 0400086881208
5 . Dat§;§ December 8, 1981

 PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-I-81-128a

This preliminary notification constitutes EARLY notice of events of POSSIBLE safety or'
public interest significance. The information is as initially received without verifi-
cation or evaluation, and is basically all that is known by IE staff on this date.

Facility: W. R. Grace and Company = . Licensee Emergency Classification: -
Wayne, New Jersey : Notification of Unusual Event
Facility Formerly Licensed ' Alert

Under DN 40-00086 4 Site Area Emergency -
o General Emergency
X _ Not Applicable

Subject:  RADIOACTIVE MATERIALS DISCOVERED OFFSITE (UPDATE)

As part of an NRC review of formerly licensed sites, in January 1981 surveys of a W. R.
Grace and Company site in Wayne, New Jersey indicated that radiation levels and surface

soil contamination exceed current criteria for unrestricted use. The Davison Chemical
Division of W. R. Grace and Company processed monazite sand for thorium and rare earth
elements at this site between 1948 and 1971. This activity was licensed by the AEC starting
in 1954. 1In 1974, the buildings were decontaminated and the grounds were covered with

clean fill so that they met then current AEC decontamination criteria. In 1975, the

license was terminated by the NRC subsequent to a closeout survey.

On May 25, 1981, an aerial radiological survey of the site and the surrounding area was
conducted by EG&G, Inc. The aerial survey identified one offsite area west of the site
which exhibited higher than normal background radiation levels. On November 23, 1981, a
preliminary ground survey found radiation levels up to 0.2 millirem per hour along the
stream which runs from the W. R. Grace property towards the Pompton River.

A'coordination meeting is planned for December 14, 1981 betWeeh representatives of the
Department of Energy and the Nuclear Reguiatory Commission, since there is a possibility
that some of the thorium extraction performed at this site was under an AEC contract.

The, State of New Jersey has been informed. No press release is planned by the Ticensee,

by:the State, or by Region I at this time. Notification of local officials has been
d@;éﬁ%p until after resolution of former contractural responsibilities.

CONTACT: ampbell 488-1246 Kinneman 488-1252
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11 pec 1981

Docket No. 40-00086

U. S. Department of Energy

ATTN: Dr. William Mott, Director
Environmental and Safety
Engineering Division

EP-141

Washington, D. C. 20545

Gentlemen:
Subject: W. R. Grace Facility, Wayne (Pompton Plains), New Jersey

Region I Report No. 99990001/81-21, which contains a copy of the aerial
radiological survey of the W. R. Grace and Company facility in Wayne (Pompton
Plains), New Jersey is enclosed for your information. Our contractors

at Oak Ridge Associated Universities are planning to perform further

ground surveys starting in December 1981.

We will keep you informed of NRC activities at this site.

Sincerely,

Quizinnl ligned By
- Thomas T. Martin, Director, Division
of Engineering and Technical
Inspection

Enclosure: Region I Report No. 999390001/81-21

bcc w/encl:
Region I Docket Room (with concurrences

A

i wETT W RY-DETI
Campbell1/wb / [Kinpemanudoyngr Martin
11/25/81 g “77, o L aaditer /z/ft/f/_

LS
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i3 UNITED STATES )
NZLEAR REGULATORY COMMISSION.{{

WASHINGTON, D. C. 20555 ‘

DEC 18 1977

MEMORANDUM FOR: D. Mausshardt, NMSS

FROM: H. D. Thornburg, Director
Division of Safeguards and Radiological Safety Inspection

SUBJECT: W. R. GRACE SITE - POMPTON PLAINS

This is to confirm the results of our meeting on this subject on December 14, 1981.
It was agreed that all parties with possible Jurisdiction, along with our con-
tractor (ORAU) should meet as soon as it can be arranged for an exchange of technical
and regulatory information regarding this matter. NRC, EPA, DOE and the State of
New Jersey should be represented as well as ORAU. EPA and the State of New Jersey
may have valuable survey information regarding radioactivity in the creek or depo-
sited in and along the creek. Any existing regulatory information might also be

of future use to us.

ORAU could use any of the information obtained by other agencies in planning this
survey. More importantly, the meeting would serve to coordinate the activities
of the agencies with possible jurisdiction in this matter.

We agreed that characterization of the potential radiological risk to the public
from the stream had a high priority and that this consideration should drive our
response. MWe agreed that we should proceed in scheduling the ORAU preliminary
work immediately following the coordination meeting discussed above. In was also
agreed that no delays should occur because of discussions over agency jurisdiction.

I have relayed the above information to Region I for their consideration in dealing
with this matter. Region I has the 1 \n the continuing response to this matter.

v Harold D. Th und, Director
Division of Safeguards and Radiological
Safety Inspection

. G. Davis, NMSS
. C. DeYoung, IE
. Haynes, RI

. Cunningham, NMS
. T. Martin, RI

. Page, NMSS

cc:

MH—X0Xo20c

-,

T

v



. -\€° STA Teg

¥,

€, 7
o"‘}“ R GUL’)O ‘ . UNITED STATES Py a4
> ,.,‘:, zgt_w;gIUCLEAR REGULATORY COMMISSION%&@ ; ;£ /,l:_-c
S REGION | - : P
;¥ 631 PARK AVENUE et
% . 3 KING OF PR . N 9406 ¢
3 ‘\o{, USSIA, PENNSYLVANIA 1 G 0205t

]
Faax®

30 DEC 1981

Docket No. 40-00086

U.S. Environmental Protection Agency
- ATTN: Dr. Joyce Feldman
Regional Radiation Representative
Region II
26 Federal Plaza
New York, New York 10007

Dear Dr. Feldman:

. Subject: M. R. Grace Facility, Wayne (Pompton Plains), New Jersey
Region I Inspection Report No. 99990001/81-21 is enclosed for your
information. As Ms. Campbell of this office discussed with you on
December 21, 1981, we are planning to have our contractor, Oak Ridge
Associated Universities, perform more detailed surveys of the area
in early 1982. We will keep you informed of the schedule for this

survey.
Your cooperation with us is'appreciated.
Sincerely,
Origizal Signed By:

J2 HA D f//nﬁJE?Vﬂ:v

Thomas T. Martin, Director
Division of Engineering and
Technical Inspection

Enclosure: As Stated

"™

I1:DETI :D
Kinneman MarXs
g7 /&

12/3:/81

s
“3




< o UNITED STATES ‘
NUCLEAR REGULATORY COMMISSiciv
'EGION |
831 PARK AVENUE
KING OF PRUSSIA, PENNSYLVANIA 19406

FEB 2 5 1882

Assessment Office
Township of Wayne
475 Yalley Road

. Wayne, New Jersey 07470

Gentlemen:
Subject: Identity of Property Owner

Please provide us with the identity of the owner of the property or
properties located between Black Oak Ridge Road and the Pompton River,
through which the Sheffield Brook runs. The property appears to be
undeveloped, and may be a water right-of-way. It does not appear to

be associated with any street address. Please contact me or Ms. M.
Campbell by telephone (215-337-5252) if this is an inadequate description
of the property. '

Your cooperation in this matter is appreciated.

Sincerely,

MW""_—'

hn D. Kinneman, Chief
terials Radiological
Protection Section

ITEM # g W(
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DS Not 0400000S6820630
Dater . June 3G, 1982

EL’!*I!\A.H NOTIEICATION OF EVENT OR UNUSUAL OCCURRENCE-=PND 0-1-82-¢7

LR 4

Vs prni«;mnary actification constitutss EARLY notige of events of POSSIBLE safety or
#lic interast significance. The informatvion 4s as initdally received.without yerifi~
‘tion. or evaluation, and is basically all that t5 khown by the Region I staff on this date.

Licensse Emargancy Classification:
Notification of Unusual Eyent
Algrs. .

Site Area Lmergency

Genera)l Emergency

Not Appilicable

1ilityt iy, R. Grace and Company .
' Wayne, New Jersey Facility
" Formeriy Licensed Under
DN 40-20086

ml.,

aba‘l'ct- Radfoactive Materials Discovered DFfSite

{his unc&tes previous Preliminary Netifications {81~128, S1-128A, and 81-128B) concarning
tborﬂwn contam'lnation on and cf‘ the W.R. Grace and Company stte in Wayne, Hew Jersey.

T Jene 29, 1982, Regmn i was notified by the Hea‘lth officer of Pequannock Township {adja-
cent to Wayne, New Jersey) that radiation levels of 1.5 to 2 mi11irem per hour had been
measured next to the nearest railroad spur (about tws miles away) to the formerly licensed
fac1 ity.

‘Measurements made by an NRC iaspector on- June 30, 1982 confirmed that radiation levels of
ap to } millirem per hour on contact were measured at one location along the rafiroad spur.
Representatives of the former licensee stated that this rafiroad spur may have been used to
ship-some menazice sand to the facility, but that most of their materials were transported
by iruck. The highest radiation Tevel measured offsite to date was 0.2 millirem per hour:
sn contact. Samples of the soil in this area were taken by the NRC inspector and will be
ana},\yzed for thorium by the Region I office.

%egwn i has requested NMSS to have 0ak Ridge Associated Universities include this ares in
.the survays of the . R Grace and Company propevty planned for the week of July 12, 1982,

Region 1 was notified of this information by a telephone call from the Region.l 'Inspector i

2t 2:00 p.m. on June 30, 1982. The State of New Jemey has been mt*lﬁed.

The former licensee and Region I do not plan to issue a press release at this tume‘ :
Region 1 will continue to respond to media 1nqu'h-1es regarding this site.

‘ONTACT : (ampbell Joyner
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e UHITED STATES .
&I LEAR REGULATORY COMMISSIOl |\
WASHINGTON, D. C. 20555 -

FEB 1 ¢ 1382

NOTE TO: R. G. Page
FROM: W. T. Crow

SUBJECT: TELECON - RE: . PRELIMINARY SITE V
IN POMPTON PLAINS, NEW JERSEY

ISIT TO THE W. R. GRACE FACILITY

On February 18, 1982, 1 spoke to Mr. John Kinneman, NRC Region I office,
and Mr. Burton Mobley of W. R. Grace and informed them that Jim Berger (ORAU)

is planning a preliminary site visit to the
February 26, 1982 to formulate plans for a

Mr. Kinneman stated that he would have Myu

W. R. Grace facility on
radiological survey.

Campbell contact ORAU to firm up

a meeting place. 1 suggested that he may wish to contact Burton Mobley

to arrange a time for a meeting with the W.

Mr. Mobley agreed with the proposed date an

R. Grace staff.
d indicated that he has éssigned

this project to a Mr. Ron Mace. He suggested that he and Mr. Mace might

meet with ORAU and Region 1 personnel at th
evening of the 25th.

e Howard Johnson's on the

N . K. T. Crow

ITEM # 42/
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JANG 1982
Docket No. 99990001/81-21

W. R. Grace and Co.
Davison Chemical Division
ATTN: Mr. Armin Wille
Senior Facilities Engineer
P. 0. Box 2117
Baltimore, Maryland 21203

Gentlemen:
Subject: Inspection $9950001/81-21

This refers to your letter dated December 11, 1981, in response to our
letter dated December 3, 1981.

Thank you for the information documented in your letter. Your letter
will be sent to the Public Document Room with the copy of our letter and
the Inspection Report, to assure that the public record is complete.

Your cooperation with us is appreciated.

Sincerely,

Original Signed By:

Thomas T. Martin, Director,
Division of Engineering and
Technical Inspection

cc:

Public Document Room (PDR)

Nuclear Safety Information Center (NSIC)
State of New Jersey

bcc: . ‘
Region I Docket Room {with concurrences)

ywrf// l w— ?(;:: ' Cﬁ\
- IRT:DE&TI I:DE&TI R{:DE&TI
)

Campbell/pja  Kinneman M7c§§gz,
4 -4 .
1/4/82 (H-’SL
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] ~4 Davison Chemical Division

GRACE W. R, Grace & Co,

P.O. Box 2117
Baltimore, Maryiand 21203

(301) 659-9000
Direct Dial (301)

December 11, 1981

United States Nuclear
Reulatory Commission

Region I _

631 Park Avenue

King of Prussia, PA 19406

Attn: Mr. Thomas T. Martin, Director
Division of Engineering and Technical Inspection

Dear Mr. Martin,

-This letter confirms our telephone conversation of December 10, 1981 regarding
your ‘letter of December 3, 1981 along with NRC Inspection No. 99990001/81-21
of our property at 868 Black Oak Ridge Road, Wayne, New Jersey. We do not
find information of a proprietary nature in this report as defined in 10 CFR
2.790(b)(1) and therefore will not apply to withhold information contained in
the report.

We have carefully reviewed the inspection report as well as the EG&G aerial
radiological survey and have noted the following inaccuracies and errors:

1. Page 3, paragraph 3a. - "The inspector observed that areas of the grounds

are posted with "Caution Radioactive Materials" signs, but access to

these areas is not restricted." Signs are posted conspicuously on

the inside of the property all along the boundary of the burial site as

well as on the outside of the chainlink fence that surrounds the property.

These signs read, "Caution Radiocactive Material Buried Here". In additionm,

access to these areas is restricted to the general public by virtue of

the aforementioned industrial-type fence and gates which are kept locked

at all times except for two gates which are opened by the lessee during

normal business hours to allow their employees access to their workplace.

2. EG&G Aerial Survey, Abstract - ...."in an area to the west believed to
have resulted from subsurface water erosion of material from the burial
grounds." We feel very strongly that this statement contains a technical
error and an erroneous assumption. "Subsurface water erosion" technically
cannot happen and we believe that the levels of Thalium 208 resulted
from process up-sets of the former plant's waste water treatment plant.
Furthermore, we believe that using the above terms could be misconstrued
by the public through the press to imply a flow of sub-surface water
through the burial site and into the creek. This could unnecessarily
cause unfounded concerns by the nearby residents and businesses.

- We appreciate the opportunity to comment on the report and would be pleased to
discuss any other points with you.

~ o
TEM S 22 e oo o

Sincerely,

Armin Wille, P.E.
a 8r. Facilities Engineer
U AW/em



Davisdn Chemical Division

GRACE W. R. Grace & Co.

P.0O. Box 2117
Baltimore, Maryland 21203

(301) 659-9000
Direct Dial (301} ¢59_g093

December 8, 1981

United States Nuclear
Regulatory Commission

Region I

631 Park Avenue

King of Prussia, PA 19406

Attn: Ms. Myu A, Campbell

Dear Ms. Campbell,

Enclosed are copies of the AEC contracts that we have found in our files.
Please note that these contracts (AT-30-1-1037 dated November 2, 1950 and
AT-49-6-993 dated July 18, 1955) are the only ones that we could find. The
contract mentioned in earlier correspondence, dated May 26, 1948, is not in
our possession. We have only found references to it in general correspondence.

We would also like to call your particular attention to the contractual
language of Article 17, pages 15 and 16 providing that all monazite and all
derivatives are, and shall at all times be, the property of the U.S. Govern-
ment. This language has caused DOE to assume responsibility under this very
contract for thorium waste at our Curtis Bay, Maryland plant.

We hope that the enclosed will be helpful to your study of the situation at
Pompton Plains. Mr. Vierzba of Aerospace Corp. has obtained copies of all
pertinent information in our files in his visit today for his report to the
DOE.

Sincerely,

D L,
) min Wille
L. Sr, Facilities Engineer

A0
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CONTRACTOR AND ADDRESS:

CORTRACT FOR:

ESTIMATED CONTRACT PRICE:

ISAIE:I'I?IT: ~To be made by:
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This documen .zc. .sts of € pages

Lo.émo:. :Wr;es, Series 2 .

COETRACT NO. AT(30-1)-1037

CONTRACT

RFARE EARTHS, INC.
Paterson R, D, #l, New Jersey

PURCHASE OF MATERIALS

$22,500.00

Division of Disbursement, United
States Treasury Department, New

York, New York. Submit invoices to:
United States Atomic Energy Commission,
P, 0. Box 30, Ansonia Station,

New York 23, New York
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CONTRACT NO. al(30-1)-1037

THIS CONTRACT, entered in%to this 2nd day of November, 1S850,
effective as of the lst day of July, 1§50, by and between the UNITED
STATES OF AMERICA (hereipafter referred to as the "Government"}, as
reprceented by the UNITED STATES ATOMIC ENERGY COMMISSICN (hereinafter re-
ferred the "Cormission") and RARE EARTHS, II'C., & corporation organized
and existing under the laws of the State of New Jersey, with its

rincipal place of business in Paterson, R. D. #l, State of New Jersey,
hereinafter referred to as the "Contractor");

WITNESSETH THAT:

WHEREAS, the Commission desires to purchase, and the Con~
tractor to sell, thorium oxide in the form of thorium fluoride sludge;
and

WHEREAS, this contract is authorized by and executed under
the Atomic Energy Act of 1946, in the interest of the common defense
and security, .

BOW, THEREFCRE, the parties hereto do mutually agree es
follows:

ARTICLE I - SCOFE OF THE WORK

1. The Government agrees to purchase up to 18,000 pounds of
thorium oxide in the form of thorium fluoride sludge conforming to the
specifications set forth in Article II of this contract, produced and
delivered by the Contractor during the period from July 1, 1950 to and
including June 30, 1951, at the unit price of One Dollar and Iwenty-
Five Cents ($1.25) per pound of contained thorium oxide.

2. In consideration of the Government's agreement to buy,
the Contractor agrees to sell any or all of such thorium oxide in such
form et the unit price of One Dollar and Twenty-Five Cents ($1.25) per
pound of contained thorium oxide.

3. After delivery, the Governmment, through the Commission,
will perform all weighing, sampling and assaying at its expemse., The
Contractor agrees to abide by the findings of the Government resulting
from such weighing, sampling and assaying. '
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ARTICLE II - SPECIFICATION

The sludge delivered hereunder shall contain not less than
£ifty percent (50%) thorium oxide on a dry basis and not more than
ten percent (10%) water; provided, however, that in the event that any
lot or lots do not meet such specifications, the Commission may, in
its discretion, accept such lot or lots at any appropriate reduction
in the price as may be agreed upon by the parties. The Contractor shall
endsavor in good faith, but shall not be so obligated, to increase the
thorium oxide content of the sludge to 55%-60% and to decrease the water
content thereof to five percent (5%) or less.

ARTICLE III - DELIVERY AND SHIPUENT

1. e thorium fluoride sludge shall be packed in plywood
drums supplied by the Contractor. Mch drum shall contain approximately
275 pounds of material. The drums shall be tarred on the outside. The
cost of such drums is included in the unit prices set forth in Article I.

2. Delivery of the material shall be f.o.b., Contractor's
Plant, Black Oak Ridge Road, Route Mo, 202, Wayne Township, Passeic
County, New Jersey, during the period July 1, 1950 to June 30, 1951,
Shipments shall be mede by the Conrtractor as the Commission directs.

ARTICLE IV - PAYMINTS

The Contractor shall be paid upon submission of properl&
certified invoices or vouchers, or such other evidence as the Commis=-
sion mey request.

(a.) An ampunt equivalent to eighty percent (80%) of
the price stipulsted in Article I hereof, based
upon the Contractor's statement of the reported
net dry weight and assay of the thorium oxide
so delivered.

(b) The balance of any monies due and owing to the
Contractor will be paid upon completion of the
weighing, sempling and assaying of the thorium
oxide by the Commission as provided in paragreph
S of Article I of this contract. Any excess in .
payments to the Contractor shall be refunded to
the Government, or in the discretion of the Com-
mission, deducted from the amounts due or owing
to the Contractor.




ARTICLE V - CHANGES

At any time, the Comission may, by written order, issue
additional imstructions, change the requirements as to shipping and
packaging, and change the specification or composition of the material
to be delivered in the performance of this contract. If such changes
cause a material increase or decrease in the amount or charecter of
the work, in the amount due the Contractor, or in the time required
for the performance of this contract, an equitable adjustment shall
be mede and the contract shall be modified im writing accordingly.
Any clain for adjustment under this Article must be asserted by the
Contractor within ten (10) days from the date the change is ordered;
previded, however, that the Commission may receive, comnsider and
adjust any such claim at any time prior to the date of final settle-
ment of this contract. A failure to agree mutuelly upon the adjustment
to be made under this Article V shall constitute a dispute to be
decided in accordance with Article VIII of this ocontract.

ARTICLE VI - NOTICE OF SHIRIETS

In effecting deliveries under this contract by common carrier,
the Contractor shall give the Commission prepaid notice of all shipments.

ARTICLE VII - ASSIGNMINT OR TRANSFER

Neither this contract nor any interest or claim relating to
this contract, shall be assigned or tramsferred, except with the pricr
approval of the Commission in writing.

ARTICLE VIII - DISPUTES

Except as otherwise specifically provided in this contract,
all disputes which may arise under this contract, and which are not
disposed of by mutual agreement, shall be decided by a representative
of the Commission duly authorized to supervise and administer perform-
ance of the work under this contract, who shall reduce hiz decision to
writing and mail a copy thereof to the Contractor. Said decision shall
te final and conclusive sutject to the right of the Con*ractor ‘o appeal
as provided for in the sentence next following. Within thimty {30} days
Zrom receipt of such notice, the Contractor may appeal in writing To thae
Commission, whose written decision or that of its other desizrated repre-
sentative or rspresentatives or board shall be f£inal and conclusive.
Pending decision of any dispute, the Contractcr shall dilizently proceed
with the performance of the work under this contract.
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ARTICLE IX - DISZLOSURE CF INFOZRATION

1. It is understood that disclosure of irnformation relating

. to the work contracted for hereunder to any person mot entitled to
- . receive it, or failure %o safegunrd all top secret, secret, confidential
- w~.cand restricted matter that ray come to the Coatractor or any person
“xnder its control in connection with the work under this contract, may
subject the Contractor, its agents, employees, and subcontractors to
criminal liability under the laws of the United Staies. See the Atomic
Enerzy Act of 1946 (Tublic Law 585 - 79th Congress), See also the pro-
visions of an Act approved Jume 25, 1948, effective Septexher 1, 18ig,
sel forth in 18 U,.S5.C. 791-797; 1§ U.S.C. 5, 11, 2388 and 3241; 5C
U.5.C. 40 and 42.

2. The Contractor agrees to conform to all security regu-
lations end requirements of the Atomic Energy Cormission. Except ac
the Cormission wmay authorize, in accordance with the rrovisions of the
Atonic Energy Act of 1946, the Contracter agrees not to permit any
individual to have access to restricted deta until the Federal Bureau
of Investigation shall have made an investigation and repert to the
Commission on the character, associations, and loyalty of such individual
and the Comaission shell have determined that permitting such perscn to
bave access to restricted data will not endanger the comron defense or
security. The term "restricted data" as used in this paragrapk means
all deta concerning the mamufacture or utilization of atomic wWeapons,
the production of fissionable material, or the use of fissionable
material in the production of power, but shall nct include any data
which the Commission from time to tire determines mey be publisghed
without adversely effecting the common defense and security.

S« The Contractor shall insert in all subcontracts under this
contract, provisions similar to the text of this Article.

ARTICLE X - INSPECTION AND RSFORTS

l. The Commission shall have the right to inspect in such
mannor and at such times as it deems appropriate all activities of the
Contractor arising in the course of the work under this contract.

2, The Contractor shall meke such reports to the Commission
with respect to the Contractor's activities under this contract es the
Comnission may require from time to time.

ARTICLE XI - RISPONWSIBILITY FOR SUPFLIZS TTIDIRD

The Contraoctor shall be responsible for all meterials covered
by this contract until delivery to, and acceptance by, the Commission.
The Contractor shall bear all risk with respsct to such materials which
have bess rejectsd by the Comaission.

-4-



ARTICLE XII « SUBCCITTRACTS

The Contractor shall not subcontract any part of the work
it is obligated to perfornm under this contract except as authorized
ip writing by the Commission; provided, however, that the word ‘
®"gubconiract”, as used in this Article, skzll nct be desmed to include
(a) eny purchase of & standard commercial or catalog item, or (b) any
parchase of & basic raw material, or (c) any purchase of supplies or
services for the general operation of the Comntréctor's Plant.

ARTI CLE XII - COVENANT AGAINST CONTINGENT FZES

The Coniractor warrants thet it has not employed any person
to solicit or secure this contract upon ary agreement for a commission,
percentage, brokerage, or cortingent fee. 3Breach of this warranty shall
give the Government the right to amnul the contract, or, in its discretion,
to deduct from the contract price or consideration the amount of such
commission, percentage, brokerage, or contingent fee. This warranty shall
not apply to commissions payable by contractors upon contracts or sales
secured or made through bona fide established commercial or selling agencies
maintained by the Contractor for the purpose of securing business.

ARTICLE XIV - OFFICIALS NOT TO BENEFIT

Fo member of or delegate to Congress or resident comnissioner
shell be admitted to any share or part of this contract or to axy benefit
that may arise therefrom, but this provision shall not be construed to
extend to this contract if made with & corporation for its gemeral berefit.

ARTICLE XV - EIGHT-HOUR LAW

To the extent that said law is applicable to this contract,
the provisions of the Eight-Hour Lew (Title 40, U. S. C. Secs. 324, 32§,
325a, 326) shall apply hereto and they shall be deemed incorporated
herein by reference. :

ARTICLE X - DEFINITIONS

As used in this contrect, the terms "United States Atomic Energy
Commission", MAtomic Energy Comission" eand "Commission” shall mean the
Tnited States Atomic Energy Commission or its duly authorized representative
or representatives,

o
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IR WITNESS WHERXF, the parties hereto have executed this
contrect as of the day and year first above writtes.

THE WNITED STATZS OF AKERICA

Witnesses: By:UNITED STATSS ATOMIC EYERGY oof2ission
Il Y Mo pam | /MZ ;4«4
OBCRT H- MoORE XY 2 /

oy 2% pus AUTHORIZED REPRESENTATIVE OF THE
Rddress) L. S. ATOMIC ENERGY COMMISSION

¢ by 12 Aol . e
CHARLES. F. M, 726, RARE EARTHS, .
3 (4
/Z, ;
Z /i%ddressj 7 '2/ By: J._lp
ﬁtle: 6\_&

- I, M»( m , certify thet I am

the of the corporation named as Contractor
herein; %! viho signed this contract on
behalf of tHe ‘Contrezftor was <hem Ay oo e Yo of seid
corporation; that se&id contract was duly signed fcr acd on behalf of s=id
corporation by authority of its geverning body and is within the scops of
its corporate powers. :

IN TITHESS WEEREOF, I have hereunto affixed my hand and
the seal o_f said corporation this(é day of% ,» 1950,

(Corporste Seal)
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CONTRACT NO. AT(BO-l)-1037, Amend. No., 1

AMENDMENT NO. 1

CONTRACTOR:
ADDRESS:

Amm FOR:

INCREASE IN COMMISSION OBLIGATION:
NEW TOTAL CONTRACT PRICE:

PAYMENT TO BE MADE BY:

JUN 29 1g51
Sl

RARE EARTHS, INC.
Paterson R. D. #1, New Jersey

EXTENSION OF CONTRACT TERM

$30,000.00
$52,500.00

Division of Disbursement, United
States Treasury Department, New

York, New York. Submit invoices to:
United States Atomic Bnergy Commission,
P, 0. Box 30, Ansonia Station,

New York 23, New York
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CONTRACT NO. AT(30-1)-1037, Amend. No. 1

THIS AMENDMENT, entered into as of the 18th day of June, 1951,
by and between the UNITED STATES OF AMERICA (hereinafter referred to as
the "Government"), represented by the UNITED STATES ATOMIC ENERGY COM-
MISSION (hereinafter referred to as the *Commission"), and RARE EARTHS,
INC. (hereinafter referred to as the "Contractor"),

WITNESSETH THAT:

WHEREAS, the Government and the Contractor entered into
Contract No. AT(30-1)-1037 as of the 2nd day of November, 1950, for
the purchase ans sale of thorium oxide in the form of thorium
fluoride sludge; and

WHEREAS, the Commission desires to purchase such material
subsequent to June 30, 1951; and

WHEREAS, this Amendment is authorized by law, including the
Atomic Energy Act of 19L6;

NOW, THEREFORE, said Contract No. AT(30-1)-1037 is hereby
amended, but only as follows:

1. Effective as of July 1, 1951, paragraph 1 of Article I,
SCOFE OF THE WORK, is changed tc read as follows:

"]. The Government agrees to purchase up to 18,000

. pounds of thorium oxide in the form of thorium flucride
sludge conforming to the specifications set forth in
Article II of this contract, produced and delivered by
the Contractor during the pericd from July 1, 1950 to
and including June 30, 1951, and up to 24,000 pounds: of
such material produced and delivered by the Contractor
during the period from July 1, 1951 to and including
June 30, 1552, at the unit price of One Dollar and
Twenty-Five Cents ($1.25) per pound of contained
thorium oxide."

2. Substitute the date "June 30, 1952" for the date "June 30,
1951" appearing in paragraph 2 of Article III, captioned DELIVERY AND
SHIPMENT. '
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IN WITNESS WHEREOF, the parties hereto have executed this
Amendment as of the dagy and year first above written.

UNITED STATES OF AMERICA
By: UNITED STATES ATOMIC ENERGY COMMISSION

) AL A,

Je Ce Clarke _
Authorized Representative of the

Wizesses: 2 E U, Se Atomic Energy Commission

Richard L.” Stone
9 Bartholf Ave,,Pomdton RARE EARTHS, INC.

Address) Lakes,NJ
By :
o
Robert #oore . Title:_President
Pine St,
Address
Pompton Lakes, N.J.
I, Richard M, Mandile s certify that I
am the _ Agelt Secly of the corporaticn named as Con-
tractor herein; that Hennv =, #andle who signed this

amendment on behalf of the Contractor was then DPresident

of said corporation; that said amendment was
duly signed for ard on behalf of said corporation by authority of its
governing body and is within the scope of its corporate powers.

IN WITNESS WHEREOF, I have hereunto affixed my hand and the
seal of said corporation.

{Corporate Seal)

Richard i Mandle

-3 -



CONTRACTOR AND ALDRESS:

AMENDFENT FOR:

S

This decument consists of 5 pages
No., ‘ of 4 copies, Series ’q

CONTRACT NO. AT(30-1)-1037, Amend. No. 2

AMENDMENT NO. 2

RARE EARTHS, INC.
Paterson R. D. #1, New Jersey

CHANGE IN SPECIFICATIONS




CONTRACT NO. AT(30-1)-1037, Amend. No. 2

+ THIS AMENIMENT, entered into as of the 3Ctk day of November, 1951,
by and betweer thae UNTTED STATES OF AMERICA (hereinafter referred tn as tha
%Covernment' ), as_represented by the UNITED STATES ATQMIC ENERGY COMMISSION
(hereinafter referred to as the ™Cormission"), and RARE EARTHS, INC.
(hereirafter referred to as the "Contractor"),

WITNESSETH THAT:
WHEREAS, the Govermment and the Contractor entered into Contract
No. AT(30=1)=1037 as of the 2nd day of November, 1950, for the purchase and
sale of thorium oxide in the form of thorium flouride sludge; and

WHEREAS, the Government and the Contractor desire to amend this
contract to change the specifications therefors and

WHEREAS, this amendment is authorized by law, including the Atomic
Energy Act of 19L6;

NOW, THEREFORE, Contract No. AT(30-1)-1037, as heretofore amended,
is hereby further amended as follows:

1. Delete Article II and substitute the following therefor:
®ARTICLE II - SPECIFICATIONS '

The sludge delivered hereunder shall contain not less than
forty-seven and one-half per cent (472%) thorium oxide on an as-received
basis and not more than ten per cent ?10%) water; provided, however, that
in the event that any lot or lots do not meet such specifications, the
Commission may, in its discretion, accept such lot or lots at any appro=-
priate reduction in the price as may be agreed upon by the parties. The
Contractor shall endeavor in good faith, but shall not_be so obligated, tn
increase the thorium oxide content of the sludge to 52%%—5?32‘% on sn as-
received basis and to decrease the water content thereof to five per cent
(5¢) or less.*

2. Delete Article XIIT, COVENANT AGAINST CONTINGENT FEES, and
Axticle IV, EIGHT-HOUR 1AW, and substitute the following therefors:

RARTICLE XIII - COVENANT AGAINST CONTINGENT FEES

‘The Contractor warrants that no person or selling agency has
been employed or retained to solicit or secure this contract upon an agreement
or understanding for a commission, percentage, brokerage, or contingent fee,
excepting bona fide employees or bona fide established commercial or selling
agencies maintained by the Contractor for the purpose of securing business.
For breach or violation of this warranty the Goverrment shall have the right
to annul this contract without liability or in its discretion tg deduwct fram
the contract price or consideration the full amount of such commission, per-
centage, brokerage, or contingent fee. ‘

-2-




%.RTICLE XV = EIGHT-HOUR L&W : .

No laborer or mechanic doing amy part of the work contemplated
by this contract, in the employ of the Contractor or any subcontractor con=
tracting for any pari of said work contemplated, shall be required or per-
mitted to work more than eight hours in arny one calendar day upon such work,
except upon the condition that compensation is paid to such iaborer or mechanic
in accordance with the provisions of this article of the contract. The wages
of every laborer and mechanic employed by the Contractor or any subcontractor
enpaged in the performance of this contract shall be computed on a basic day
rate of eignt hours per day ard work in excess cf eight hours per day is
permitted only upon the condition that every such laborer and mechanic shall
be compensated for all hours worked in excesSs of eight hours per day at ot
less than one and one-half times the basic rate of pay. For each violation
of the requirements of this article of the contract, a penalty of five
dollars (£5.00) shall be imposed upon the Contractor for each laborer or
mechanic for every calendar day in which such employee is required or per-
mitted to labor more than eight hours upon said work without receiving com-
pensation computed in accordance with this article of the contract, and all
penaliies thus imposed shall be witbheld for the use and benefit of the
Government: Provided, That this stipulation shall be subject in all respects
to the exceptions and provisions of the Eight Hour Laws as set forth in Ue Se |
Code, Tivle LO, Sections 321, 32L, 325, 325a, and 326, which relate to bours
of labor and compemsation for overtime.® ‘

IN WITNESS WHEREOF, the parties hereto have executed this Amendment
as of the day and year first above written.

UNITED STATES OF AMERICA

Vitnesse_s: BY: UNITED STATES ATOMIC ENERGY COMMISSION
At fon E,,M [ Yo,
t 2 &y ore H. 8. FRY Y
Box L9%6,&.Del,2aterson,Nede AUTHORIZED REPRESENTATIVE OF THE
(Addresﬂs) A U. S. ATOMIC ENERGY COMMISSION

€enila . -chesa By:
21 Fearl St.,Bloomingdale,Xede Ricnard Le ctone
(Address) . Title: _Vice-President
I, Richard 1. Mandle , certify that I am the
Assistant Secrevery of the corporation named as Contractor
herein; that Tiangmd T Chang who signed this amendment on behalf
of the Contractor was then Tise-rresiaent of said corporation;

that said amencment was &uly signed ror and on Behall of said corporation
by authority of its governing body and is within the scope of its corporate

pmrs .

N WITNESS WHEREOF, I have hereunto affixed oy hand and the seal of
said corporation. :

o ,
(Corporats Seal) .

Richard . limdle, Aspistant tecretary
-3
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CONTRACTOR AND ADDRESS:

- AMENIVENT FOR:

INCREASE IN COMMISSION
OBLIGATION:

.TOTAL COMMISSION OBLIGATICN:

PAYMENT TO BE MADE Hf:

) _
J .
(-
This document consists of & pages.
Noe & of // copies. Series &_.

CONTRACT No. AT(30-1)-1037.
Flk ~HTC = Satlen
AMENDMENT No. 3

RARE EARTHS, INC.,
Paterson R. D. #1, New Jersey.

EXTENSIOY OF CONTRACT IERM.

$32,400.00
$84,500.00

Division of Disbursement,

United States Treasury Depariment,

New York, New York.

Submit inveoices to:

United States Atomic Energy Commission,
P. 0. Box 30 - Ansonia Station,

¥ew York 23, New York.




CONTRACT No. AT(30-1)-1037, Amend. Noe 3.

THIS ANINIDENT, entered into the 26th day of June, 1952, by
and between THE WIITED STATES OF AJERICA (hereimafter referred to as the
"Goverrment"), acting through the UNITED STATES ATONIC ENERGY COMMISSION
(hereinafter referred to as the "Comnission"), and RARE EARTES, INC.
(hereinafter referred to as the "Contractor!);

WITNESSETH THAT:

WHEREAS, the Govermment and the Contractor entered into Contract
:’0¢ AT(30~1)-1037 the 2nd day of Xovember, 1950, for the furnishing and
delivering of certain materials; and

WHEREAS, this contract has heretafore been amended and the parties
hereto desire to further amend this contract, as hereinafter provided; and

WEEREAS, this Amendment is authorized by law, including the Atomic
Energy Act of 19L6;

NOW, THEREFORE, said Contract No. AT(30-1)-1037, as heretofore
amended, is hereby further amended but only as follows:

l. Effective July 1, 1952, paragraph 2 of Article I is changed
to read as follows:

"2, The Contractor agrees to sell and the Govermment
agrees to buy, in the form of thoriwm fluoride sludge, all of
the thorium oxide produced by the Contractor during the period
commencing July 1, 1952, and continuing *»~mrh and fratuding
June 30, 1953, at a price of One Dollar and Thirty-Five Cents
($1.35) per pound of contained therium oxide; proviaed, that the
Quantity of such thorium axide shall not exceed twenty-four
thousand (2L4,000) pounds; and provided, further, that said
thorium oxide shall conformm to the specifications set forth in
Article II hereof.t

2. In paragraph 2 of Article III, the date "June 30, 1952" is
changed to "June 30, 1953.n : .. ]

3. Effective July 1, 1952, Article IX is changed to read as
follows:

PARTICIE IX - DISCIOSURE OF TIIFORMATION

1. It is understood that unauthorized disclosure of
any, or failure to safeguard all, material marked as 1Security
Information! that may come to the Contractor, or amy person
under its control, in comnection with the work under ihis cone
tract may subject the Contractor, its agents, and employees to

-2-
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eriminal liability under the laws of the United States. See
the Atomic Energy Act of 19L6 (Public Law 585 - 79th Congress).
See also Title 18, United States Code, Secs. 5 and 11, Secs.
791 to 797, both inclusive, Secse. 2381 to 2390, both inclusive,
and Sec. 32413 Title 50, United States Code, Secs. L0 and L2.

2. The Contractor agrees to conform to all security
regulations and requirements of the Commission. Except as the
Commission may autharize, in accordance with the Atamic Energy
Act of 1946, as amended, the Contractor shall not permit any
individual to have access to restricted data until the desig-
nated investigating agency shall have made an investigation
and repart to the Cormission on the character, associations,
and loyalty of such individual, znd the Cormission shall have
determined that permitting such person to have access to re- _
stricted data will not endanger the common defense and security.
As used in this paragraph the term 'designated investigating
agency! means the United States Civil Service Commission or the
Federal Bureau of Investigationy or both, as determined pursuant
to the provisions of the Atomic Energy Act of 19Lé, as amended
gy the Act of April 5, 1952, Public law 298, 82nd Congress,

66 Stat. L3. The term 'restricted data' as used in this para-
graph means all data concerning the manufacture or utilization
of atomic weapons, the production of fissicmable material, or
the use of fissionable material in the production of power,

but shall not include any data which the Commission fram time
to time determines may be published without adversely affecting
the comon defense and security. :

3. Except as otherwise authorized in writing by the
Cormission, the Contractor shall insert in all agreements, made
pursvant to the provisions of this contract which may involve
security information, the provisions of paragraphs 1 and 2 of
this Article.n

L. Effective July 1, 1952, Article XV is changed to read as
follows:

“ARTICIZ XV - EIGHT-HOUR 1AW

*  HNo laborer or mechanic doing any part of the work contem-
" plated by *this contract, in the employ of the Contractor or any
subcontractor contracting for any part of said work contemplated,
shall be required or permitted to work more than eight hours in
any one calendar day upon such work, except upon the condition
that conpensation is paid to such laborer or mechanic in accord-
ance with the provisions of tais Article of the contract. The
wages of every laborer and mechanic employed by the Contractor
or any subcontractor engaged in the performance of this contract

-3 -
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sh21l be computed cn a basic day rate of eight hours per day

- 4n excess of eight hours per day is permitted only upon the
condition that every such l=borer and mechanic shall be coni-
pensated for all hours worked in excess of eight howrs per

day at not less than one and one-half times the basic rate

of paye. For each viclation of the requirements of this Article
of the contract a penzlty of five dollars shall be imposed
upon the Contractor for each laborer or mechanic for every
calendar day in which such employee is required or permitted
4o labor more than eight hours upen said work without receiving
compensation computed in accordance with this Article of the
contract, and all penalties thus imposed shall be withheld for
the use and benefit of the Goverrment: Provided, that this
stipulation shall be subject in all respects to the exceptions
and provisions of the Eight-Hour laws as set forth in United
States Code, Title LO, Secs. 321, 32l, 325, 325a, and 326,
which relate to hours of labor and compensation for overtime."

5« The following Articles are hereby added to the contracts

RARTICIE XVII - COHVICT LABOR

In connecticn with the performance of this contract,
the Contractor zgrees not to employ amy person undergoing sen-
tence of imprisomment at hard labor. This provision shall not
be construed to prevent the Contractor or any subcontractor '
from obtaining any of the supplies or any component parts or
ingredients to be furnished under this contract or any of the
materials or supplies to be used in comnection with the perfor-
mance of this contract, directly or indirectly, from any Federal,
state, or territorial prison or prison industry, provided, that
such articles, materials, or supplies are not produced pursuart
to any comtract or other arrangements under which prison labor
is hired or employed or used by any private person, firm, or
corporation. o

mARTICIE XVIII - DOMESTIC ARTICIES

Unless the Commission shall determine it to be incon-
sistent with the public interest, or the cost to be unreasomable,
only such ummamfactured articles, materials, and supplies as
have tcen mined or produced in the United States, and only such
mamifactured articles, materials, and supplies as have been mamu-
factured in the United States substantially all from articles,
materials, or supslies mined, produced, or manufactured, as the
case may be, in the United States shall be acquired in furtherance
of the work of this contract. The provisions of this Article
shall not apply with respect to articles, naterials, or supplies
for use outside the United States, or if articles, materials, or
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supplies of the ciass or kind to e used, or the articles,
materials, or suroplies fram which they are manufactured are
- not mined, produced or manufactured, as the case may be, in
the United States in sufficient and reasonably available
canmmercial quantities and of a satisfactory quality.

"ARTICLE XIX - REIEGOTIATION

. l. This contract shall be deemed to contain all
the provisions recuired by Section 104 of the Renegotiation
Act of 1951 (Public law 9, §2d Congress).

. 2. The Comtractor agrees to insert the provisions
of this Article, including this paragraph 2 in all subcon-
tracts, specified in Section 103(g) of the Renegotiation
Act of 1951; provided, that the Contractor shall not be re-
quired to insert the provisions of this Article in any sub-
.eontract exempted by or pursuant to Section 106 of the
Renegotiation Act of 1951."

I WITHESS WHEREOF, the parties hereto have executed this
Amendment the day and year first above writien.

THE UNITED STATES OF AMERICA
By: UNITED STATES ATOMf ENERGY COMMISSION
o Ty

H. B. FRY
AUTHORIZED REPRESENTATIVE OF THE
U. S. ATOMIC ENERGY COMMISSION

Witnesses: ~
/@&/Ze«é/ RARE ?m, me.
Pulls Avenue Z ,z fo
Franklin _Laliesl N, J. By: M"’i : :
| - L % Titles /og W

Box 496C, R, D. &
Paterson, N, J.
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I, RICHARD M. MANDLE , certify that I am the

Assistant Secretary of the corporation named as Contractor hereing
that Richard L, Stone who sizned this Amendment on behalf of

the Contractor was then Vice-President of said corporation; that

said Amendment was duly signed for and on behalf of s2id corpdratioh by

" authority of its governing body and is within the scope of its corporate

powersSe

IN WITHESS WHER}'DF, T have hereunto affixed my hand and the seal

of said corpora‘tion.

ek I W

Richard M. Mandle

(Corporafe Seal)
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. This docunent consists of Y V.2 — &
: pegese No. ;3 of // . Series A,
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i CONTRACT NO, AT(28-6)-953

THIS CONTRACT, entered into this |8 day of %ﬁ, 1955, by and
between the UNITED STATES OF AMERICA (hereinafier~éalled the "Government")
&s represented by the UNITED STATES ATOMIC ENERGY CAQMISSION (hereinafter '
celled the "Cormission") and RARE EARTHS, INC,, a corporation organized under
the laws of the State of New Jersey (hereinafter called the "Contractor'),

. !

M
1.
»

WHEREAS, the Government desires to have the Contractor perform certein
work. and services as hereinafter provided; and ‘

WITNESSETH THAT:

WHEREAS, the Contractor is willing to install the facilities to perform
this work and to furnish the services upon the terms and conditions hereinafter
stated; end . '

WHEREAS, this céntract is authorized by lew, including the Atomic Energy
Act of 1953 ‘

NOW, THEREFORE, the parﬁies hereto do mutuelly agree as follows:

~~ ARTICLE I - SCOPE OF THE VIORK

;7 {1) .The Commission agrees to deliver to the Contractor f,o,b. cars

© . - or trucks at a plant in Sewaren, New Jersey, or a plant in
Baltimore, Maryland, designated by the Contractor, approximately
7,900 short tons of monazite &t the rate of aporoximately 600 tons
per month, beginning seven months after the first day of the month
. following the execution of the contract by the Commission, or such
earlier date as is mtually agreesble to the Contrgctor and the
Commission, In ths event of delay in any delivery of monazite the
Commission ghall, if requested by the Contractor, make a deter=
mination of the delay occasioned the Contractor thereby and shall
grant to the Contractor & reasonable extension of time in respect
of performance of this contract.

L ’ The Goverrment shall not be lisble to the Contractor for damages 6r

loss of profit by reason of eny delay in delivery of monazite, except
that in case of such delay, upon the written request of the Contractor
an equitable adjustment shall be made in the delivery dates, or price
or both, and in any other contractual provision affected thereby, in
eccordance with the procedures provided for in the article entitled
nChanges," . .

1
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Tt is mutually agreed by the Commission and the Contractor that
this contract is entered into on the assumption that the total
amount of all monazite delivered by the Commission will contain
the average Th0, content and the average Rare Eerth Oxide content
set forth in Appendix A and that in the event the average Ih02
content and/or the average Rarc Earth Oxide content of such
monazitc is less than tho averages sct forth in Aprendix A an
equitable adjustment will be made in the provisions of this
contract relating to dcliverics by the Contractor, guaranteced re-
coverics, and deductions for failure to dcliver guaranteed ro-
coveries, It is agreed that any containcrs used in furnishing
monazite to the Contractor are, and shall remain, the property
of the Government, The Contractor agrees to dispose of such
conteiners as dirccted by the Contracting Cfficer, In the event
that no instructions arc received from the Contrecting Cfficer
within sixty (60) days of the date that each container is emptied,
the Coritractor may so advise the Commission and the Commission shall
have 10 days to dircct the disposition of the containers, If
dircctions ere not issucd within this 10-day period, it shall be
assumed that the conteiners have been abendoned and title to such
containers shall pass to the Contractor,

(2) The Contractor agrees to produce from the monagite .furnished by
the Commission crude thorium hydroxide and rare earths sodium
sulfate conforming to the specifications set forth in Appendices
C-3 end D-3 and to the puarantced recoveries set forth in
Article II -~ Specifications and Recovery, '

(3) Te Contractor agrees to deliver the crude thorium hydroxide and
.. rere earths sodium sulfate f,o.b, cars or trucks Contractor!s
plant where the monazite has been processed, Shipments shell be
made by the Contractor in accordance with instructions of the
Contracting Officer, Commissicn undertakes to give to Cen~
trector shipping instructions at least one month in advance of
anticipated deliveries of which it has becn notified in writing,
Unlcss otherwise authoriged by the Contracting Officer crude
thorium hydroxide shall be delivered in Lli~gallon fibre drums
with 2luminum foil barrier construction to be in accordance with
Consolidated Freight Classificetion 300 1b, nect weight limit for
shipment of thorium hydroxide, and rarc earths sodium sulfate
shall be delivered in S5-rellon steel drums meeting the following
specifications: at least 18 puage stc ¢l;full open head; bolted
ring-type cover; corrosion reeistant immer coating, The Cone
tractor shell furnish £1l containers, Deliveries by the Con-
tractor shall be commenced as early as practicable (but in no
event later than the first day of the month which is twelve
months after the first doy of the month following cxecution of
this contract by the Commission) and sh2ll be continued in en
epproximately uniform menner, with final delivery not leter than
the dete which is thirty months from the dato which is the first
dsy of the month following the execution of this contract by the
Cormission, . _ :
OFFICIAE-USE<OHLY ™
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For each short 'c.wx of monazito procossed by the Contractor, the

- -Commission agrces to pay the Contractor $L415.27 minus any adjuste

ments 'as provided in the article of this contract cntitled "Pay-
mentsd®

The Commission rescrves the right to deliver to the Contractor
prior to the first dey of the month which is twenty-four months
followlng the cxccution of this contract by the Cormmission up
to 1,000 short tons of monazite in addition to that described
in subscction 1 of this Article, and the Contractor agrees to
process such additionel monazite in accordance with the terms

- &nd conditions of this contract, exéept that the price is to be

agreed upon; provided such monazite is recelved pnor to such
time, .

ARTICLE IT - SPECIFICATIONS AND RECOVERY

()

(2)

- e

3)

A ks s i bae e

W

(5)

The crude thorium hydroxide delivered by the Contractor shell
conform to the specifications set forth in Appendix D-3,

The Contractor agrees to recover and deliver as crude taorium
hydroxide conforming to the speccifications set forth in

Appendix D-3 at least 95% of all the ThO, contained in the tctal
anount of monazite furnished the Contrac%or, as determined pursuant-

to this contract end its appendices, The Contractor, at its option,

nay supplemcnt the crude thorium hydroxide recovered from the
monazite delivered by the Commission with crude thorium hydroxide
obtained from other sources in order to deliver the percentnve
required by this section (2), .

The rare earths sodium sulfate delivered by the Contractor shall
conform to the speciﬁ.catlons and the symbohc formula set forth
in Appendix C-3, ) s .

The Contractor agrees to recover ani éeliver as 're.re earths sodium
sulfate conforming to the specifications set forth in Appendix Cw3

. at least 95% of all the rare earths oxide contained in thc total

amount of monagzite furnished the Contractor, as determined pursuant
to this contract and its esppcondices, The Contractor, at its
option, may supplement the rore earths sodium sulfate recovered
from the monazite delivered by the Commission with rare earths
sodium sulfate obtained from other sources in order to deliver

the percentage required by this section (L),

If the Contractor recovers and delivers less than B5% of the rarc
earths oxide contained in the total amount of monagite furnishod
the Contractor, as detezm.ned purmmnt to t.lns Contract and 1%s
appendices, '

~ e -
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The Contractor agrees to obtain from sources other than the
Commission and deliver to the Commission sufficient rare
earths sodium sulfate conforming to the specifications set
forth in Appsndix C-3 to make deliveries equal 85% of the
rare earths oxide contained in the total amount of monazite
furnished the Contractor, as determined pursuant to this
contract and its eppendices,

" - ARTICLE III - WEIGHING, SAMPLING AND ANAIYSING -

(1)

(2)

A1l monazite, crude thorium hydroxide and rare earths sodium sulfate
delivered under this contract shall be weighed, sampled, analysed
and the molsture content determined in accordance with the methods
set forth in the appendices to this contract, or in accordance with
method mutually agrecablc to the Commission and the Contractor, and
at the expense of the Contractor except as otherwise provided in
the appendices to this ccntract, g

Unless otherwise authorized by the Contracting Officer all weighing
and sampling of monazite, crude thorium hydroxide and rare earths
sodium sulfate shall be performed in the presence of a duly authe
orized representative of the Commission, :

ARTIOLE IV . PAYMENTS e .

(2)

Each month (following a month when momzite is processed) the Con-
tractor shall submit a properly certified invoice for monazite,
processing of which was completed during the preceding month, 4
provisional payment, at the rate stipulated in Article I, of ninety
percent (90%) of each properly certified invoice shall be made
upon receipt of each invoice, After the amount withheld from such

. ... provisional payments equals $100,000, future provisional paymerts
.+~ abt the rate stipulated in Article I, of one hundred percent (100%)

(2)

of each properly certified imvoits ehall be made upon receipt of

_ each invoice, except as provided in paragraph Z(d) of this article,

The balance due, with adjustwents as provided herein, shall be
paid upon completion of deliveries required by this contract and
upon completion ef all weighing, sampling, moisture determination
and analysis as provided in Article III hereof, Any overpayment,
tentatively determined, or any overpayment, finally determined,
shall be refunded forthwith by the Contractor or deducted from
future payments &s the Commission may direct,

Reports: Upon completion or termination of this contract, the
Contractor shall submit with respect to performance during the

_entire contract period, a report on (i) the quantity of monazite

' -processed, (ii) the ThOp and rare earths oxide content of monazite

processed, as determined pursuant to the appsndices of this con-
tract, and (iii) the quantities of crude thorium hydroxide and

""" rare earths scdium sulfate removed by processing monazite and

'delivered to the Commission, In addition to the above-described

-4
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(3)

*
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roport, the Contractor shall submit, threce months after the first
of tho month following tho first delivery of monagito to the
Contractor and at the end of cach succeeding three-month perioed,
& roport, on & cumulative basis from inccption of -tho contract,

mrnishing similar information, adjusted for work in proccss at
the end of the period covered,

Adjus tmentse

-ﬂ(a) If upon complction of deliveries roquired by this contract

the total quantity of 1h02 contained in the crude thorium
hydroxide declivercd to thc Commission is less then 95% of the
totel ThO, containcd in the monazito delivered to tho Contractor,

B 1 gleduction will be made in accordance with the following schedule:

Percent of ThO, Content - Deduction Per Unrecovered
of Monzzite Recovercd : Pound of ThC, Under 95%
~ In Crudec Thorium Conteined in Monagitc if
Hydroxide . Less than 95% is Recovered
Less then 95% but © $2,50 |
not less than SL% - ‘
Less than 9L% tut . $3.00
not less than 93%
Loss then 93% but _ - $3.50
not less than $2% .
Less than 92% but - 800 . : -
~ not less than A% _ - :
Cuifi - Less than 91 but ¢ . §L,50 C e
o .- not less than 908 = = .
o ” Legs than 90% ,‘ L S - }5.00

"~ The deduction provided sbove shell be made from any amounts other-
wise due the Contrector and if such deduction exceed the amounts

due the Contreotor, the Contractor shall i‘ortl'mith pey the differ-
ence to the Com:.ssion.

-(b) If upon completion of delivenes reouired by this contract thse

totel quantity of rare earths oxide conteined in the rare earths
sodiun sulfate delivered to the Commission is less than 955 of
the total rarg eerths oxide conteined in the monazite




dolivorea to the Controctor & deduction will bo modo in
eccordance with tho following schedule:

Pcrcent of Rero Earths Deductions Pgr Unrecovered
Oxide Content of lonazite Pound of Rarg Ecrths Q:ide
Recovured in Rere Earths. Under 95% conteinod in
Sodium Sulfato i Monazito if less then 953

is Recovercd

Iess then 959 but

not less then SLE $0.05
less then 949 but | IR
* not less than 937 . $0.,10

less then 93% but o : .

not less than 92% $0.15

. less ‘then 92% but
" not less then 91% $0.20

icss than 919 but
not less then 90% %0.25

Loss than 90% but :
not less thzn 859 $0.50

The deduction provided above shell be made from any emounts
otherwise due the Contractor and if such deduction exceeds
the amounts due the Contractor, the Conmtrzctor shell forthwith
pay the difference to the Commdission. ‘ : ’

(cY In the event thot any product delivercd hereunder doecs

i not woet the specificetions sct forth in Appendices C-3 or D-3

of this contract the Commission moy, in its discretion, accept
- such product at an appropriate reduction in price as may be
agrced upon by the parties. If the perties fa2il to agree upon
an approprizte roduction in price the Commission shzll determine
-&n appropriate reduction in price subjzet to the right of sppeal

- ™ by the Contractor pursuant to the article entitlod "Disputes,”

The Cormission sha1l pay pramptly 90% of the price determined by
it, vhich sh21l be on account of any price finally determined
in the event of an eppcel by the Contractor,

ARTICIE V -~ CH:NGES

The Contracting Officer may =t any time, by a written order, meke
changes in the generzl scope of this contrect, in any onc or more
of the following: (i) mothod of shipment or pscking; and (ii)
place of delivery, If any such change causes en increasc or de- _
crease in the cost of, or the time required for, performance of
this contract; an equitzble sdjustment sh2ll be made promptly in
the contract price or delivery schedule, or both, and the contract
sha2ll be modified in writing sccordingly., Any clzim by the Con-
tractor for adjustment under this clcusc must be esserted within
e — .
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30 dzys from the dote of roceipt by the Contractor of the notifica-

tion of change; Provided, howover, Thrt the Contracting Officer,

if he docidos thet the frects Justify such sction, mey receive end
act upon any such cleim asserted at any time prior to finel

peymend undor this contract, Feilure to esgrec to sny edjust-

ment shall bo a dispute concerning e question of fect within tho

moening of the article of this contrect cntitled "Disputes," How-

ever, nothing in this article shall excusc the Contractor from

procceding with the contract as changed,

ARTICIE VI - DISPUTES

EICREL D RPN -

.. Except as otherwise provided in this contract, eny disputec con-
. - cerming & question of fact arising under this contrzct which is
- not disposed of by egreement shall be decidod by the Contracting

+ . Officer, who shall rcduce his decision to writing end mail or
" otherwise furnish a copy thereof to the Contractor, Within 30
days from the date of receipt of such copy, the Contractor mey
appeal by meiling or otherwise furnishing to the Contracting
Officer 2 written zppesl addressecd to the Cormission, and the
decision of the Commission shall, unless determined by a tourt
of compctent jurisdiction to have been fraudulent, erbitrary,
capricious, or so grossly erroncous s necessarily to imply
bad fzith, or not supported by substential evidence, be final
and conclusives Provided, Thet, if no such appe2l to the
Commission is teken, the decision of the Contrzeting Officer
shell be finel and conclusive, In connection with any appeal
Proceeding under this clause, the Contractor shall be afforded
an opportunity to be heard and to offer evidence in support of
its appcel, ‘Pending fin=l decision of = dispute hereunder, the
- Contractor shall procced diligently with the performence of the
- comtract and in accordence with the Contrecting Officer's decision, .

ARTICIE VII ~ ASSIGK EnT

(1) Subject to section (2) of this article, neither this contract

nor zny intercst therein nor clsim thereunder sh211 be assigned
or transferred by the Contrzctor, cxcept as expressly euthorized
in writing by the Contracting Officer. )

(2) Pursuant to the provisions of thc Assigrment of Claims Act of
3940 (31 U. S, Code 203, L1 U, S. Code 15), if this comtrzct
- provides for peyments sggregsting $1,000 or, more, claims for
moneys duc or to become due the Contrzctor fram the Govermmemnt
under this contrzct may be assigned to 2 bank, trust company,
or other financing institution, including any Federsl lending
egeney, and mey thercefter be further cssigned and reassigmcg
. Yo any such institution, “Any such: essifmaent’.or mossigoment
- ghall covew, 1l cmounts psysble nnder this contrrct andtmot
already paid, and shall not be made to more than one party,

. -
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except that any such assigmment or reassigrment may be made to

one party as agent or trustee lfor two or more parties participating -
in such financing, Notwithstanding any provision of this contract,
psyment to an assignee of any claim under this contract shall not

be subject to reduction or set-off, to the extent provided in said
Act ams amended, .

ARTICIE VIIT - EXAMINATION OF RECORDS

,(1) The Cohtractor agrees that the Commission and the Comptroller

General of the United States or any of their duly authorized
representatives shall have access to and the right to examine

any directly pertinent books, documents, papers, and records of
the Contractor involving transactions related to this contract
until the explration of three years after final payment under -this
contract unless the Commission authorizeg their prior disposition,

(2) The Contractor further agrees to include in all his sub-contracts
hereunder a provision to the effect that the subcontractor agrees
that the Comptroller General of the United States or any of his duly
authorized representatives shall have access to and the right to

"examine any directly pertinent books, documents, papers, and records
of such subcontractor involving transactions related to the sub-
contract until the expiration of three years after final payment
under this contract unless the Commission authorizeg their prior
disposition, The term "subcontract” as used herein means any purchase
order or agreement to perform all or any part of the work or to make
.or furnish any materials required for the performance oi this con-
tract, but does not include (i) purchese orders not exceeding $1, 000,
(ii) subcontracts or purchase orders for public utility services
at rates established for uniform applicability to the general public;
or (iii) subcontracts or purchase orders for general imventory items
not specifically identifiable with the work under this contract.

"~ (3) Nothing in this contract shall be deemed to preclude an audit by

- the Generel Accounting Office of eny transaction under this contract,
ARTICIE IX - INSPECTION OF CONTRACTOR!'S ACTIVITIES, REPORTS

(1) The Commission shall have the right to inspect at reasonable times
all activities of the Contractor arlslng in the course of the work
under this contract,

(2) The Contractor shall make such reports to the Commission with
respect to the Contractor's activities under this contract as the
Commission>may reasonzbly require from time to time,

b cmma -
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ARTICIE X - SECURITY

(1)

D)

(3)

(5)

Contractorfs Duty to Sefezurrd Restricted Date znd Other Clossi-
fied Information, In tho porformence of the work under this

contract the Contractor shrll, in accordance with the Commission!s
socurity regulations and requirements, be responsible for safe-
guarding restricted deta and other clessified metter and pro-
tecting &geinst ssbotzge, espionage, loss and theft, the classi-
fied documents, materiasls, cquipment, processes, ctc., es well
&s such other material of high intringic or strotegic value as
may be in the Contractorls possession in conncction with per—
formance of work undet this contract. Except es otherwise
expressly provided in the specifications the Contrzctor shall
upon completion or terminstion of this contract trensmit

zthe Commission any classified matter in the possession of
the Contrzctor or eny person under ths Contractor!s conmtrol
in connection with performence of this contract,

Repguletions, The Contractor sgroes to conform to 211 security
regulations and requirements of the Commission and the Commission
agrees to reimburse the Contractor for 211 necesszry and reason-
eble expenscs incurred es a result of any changes in the security
reguletions znd requirements rclating to this contract,

Definition of Restricted Deta, The term "Resbricted Data,® as
used in this zrticle, means 211 date concerning (1) design,

- manufecture or utilizetion of atamic weapons; (2) the production

of special nucleer meterizl; or (3) the use of specisl muclear

-material in the production of energy, but shell not include deote

declassified or removed from the Restricted Deta category pursuamt
to section 142 of the Atomic Encrgy Act of 195L. '

-Security Clesrance of Persommel, Except as ‘the Commission may

authorize, in accordance with the Atomic Energy Act of 1954, the
Contractor shall not pormit any individuzl to have zccess to
Restricted Datz until the designated investigeting agency shall
bave made an investigztion and rcport to the Commission on the.
character, associztions, and loyzlty of such individuzl znd the
Commission -sholl hzve determined that permitting such person to
have access to Restricted Dete will not endanger the common
defense end security. As used in this peragraph, the term
"designated investigating agency" mecens the United States Civil
Service Commission or the Federzl Burcau of Investigation, or
both, 2s determined pursuant to the provisions of the Atamic
mrgy Act of 195)40. . ;

Criminal Iiability, It is understood thet disclosurc of Restricted
Data and other classified informetion relating to the work or
services ordered. horcunder 4o any person not entitled to Teceive
it, or failure to safeguard eny Restricted Deta or eny top secret,
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secret, or confidentigl matter that may come to the Contractor or
ary person under the Contractor!s control in connection with work
ander this contract, may subject the.Contractor, his agents,
employees; &nd subcontractors to criminal 1iability under the
Jews of the United States. (Sce'the Atomic Energy Act of 195k,
68 Stat, 919, See also Title 18, U, S, C; Sec. 791~798 and

'Executive Order 1010k of February 1, 1950, 15 F,R, 597.)

Subeontracts and Purchese Orders, Except as otherwise authoriged
In writing Oy the Contracting Officer, the Contractor shell insert
provisions similar to the foregoing in a1l subcontracts and purchase
orders under this contract, . e ‘

B

ARTICLE XI - SUBCONTRACTS

The Contraclor shall not subcontract any part of the work it is .
obligated to perform under this contract except as authoriged in
writing by the Commission, :

~ ARTICLE XII - LABOR

()

Eight Hour Laws

This contract, to the extent that it is of a character specified

in the Eight-Hour Law of 1912 as amended (LO U. S. Code 32L=326) and
is not covered by the Welsh-Heeley Public Contracts Act (L1 U. S,
Code 35-L5), is subject to the following provisions and exceptions

.- of said Eight-Hour Law of 1912 gs amended, and to &11 other pro-

visions and exceptions of saeid Law:

-

No leborer or mechanic doing any part of the work conte:‘nplated

by this contract, in the employ of the Contractor or any subw

. contrector contracting for any part of the seid work, shall be

. . : . .
. ehe el m— o PV e A - ct———t G———— > el oA

. required or permitted to work more than eight hours in any one

celender dey upon such work, except upon the condition that
compensation is paid to such laborer or mechanic in accordance

.with the provisions of this clause, -The wages of every such

leborer and mechanic employed by the Contractor or any subcontractor
engages in the performance of this contract shell be computed on

& basic day rate of eight hours per day; and work in excess of
eight hours per day is permitted only upon the condition that every
such leborer and mechanic shall be compensated for all hours worked
in excess of eight hours per day at not less than one end one=half
times the basic rate of pay. For each violation of the requirement
of this cleause e penalty of five dollars shall be imposed upon the
Contractor for each such leborer or mechanic for every celendar

dey in which such employee 1s reguired or permitted to labor more
than eight hours upon said work without receiving compensation
computed in accordance with this clause; and all penalties thus
dmposed shall be withheld for the use and benefit of the Govermment

- . . . LR - . ) .
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Walsh-Horley Public Contrects Act ]

To the extent thrt this contraet is subject to the Welsh-Heeley
Public Controcts Act, as smended (L1 U. S. Code 35-45), there
erc hercby incorporated by refercnce tho representrtions end
stipuletions required by scid Act end reguletions issucd there-
under by the Suerctary of Lebor, such ropresentztions and stip-
wlations being subject to £11 epplicablo rulings end interpre-
tations of the Sccrotary of Lebor which aro now or mey heroafter
be in effect, _ '

Convict lebor

In connection with the perfomancé of work under this contrect
the Contrzctor shell not employ any person undergolng sentence of
$mprisonment 2t hard lezbor, '

Nondiscrimination

(2) In connection with the performence of work under this
contract, the Contractor agrees not to discrininzte against any
employee or 2pplicent for cmployment beceuse of race, religion,
color, or nctional origin, The aforeszid provision shall include,
but not be limited to, the following: employment, upgrading,
demotion, or trensfecr; recruitment or recruitment advertising;
layoff or termination; rates of pay or other forms of compecnsation;
end selcction for trzining, including apprenticeship, The Con=
trzctor s2grees to post hereafter in conspicuous plaeces, aveilsble
for cmployces and epplicants for cmployment, notices to be pro-
vidod by the Contracting Officer setting forth the provisions of

o the non-discrimin:—:tion clzuse.

. (‘b) The Contractor further sgrees to insert the provisions of

section (L)(a) ebove in 211 subcontrects hereunder, except sub-
contrzcts for standard commercizl supplics or raw meterizls,

" JRTICIE XITI - PLTENTS

- Q)

Whenever eny invention or discovery is mede or conceived by the
Contrrctor or its employces in the course of, in connection with,
or under the terms of this contrect, the Contrector shall furnish
the Commission with complete informetion thercon; ond the Commiss-
jon shrl1l hrve the sole power to determine whether or not 2nd where
e patent spplication shell be filed, and to determine the disposition
of the title to end the rights under any spplication or petent that
may result; provided, however, thot the Contrector in any event,
sh=11 redzin at leest 2 sole (cxcept as ageinst the Govermment or
its account), irrevoceble, royelty-free license with the solc right

-.11‘ ,-




to grent subliccnscs, under srid invention, discovery, epplicetion
or prtcnt, such liconsc being 14mitod to the menufacturc, usc, end
selc for purposcs other then use in the production or utilization
of sourcc matericl or velues essocinted thercwith, spocial nuclcer
materiel or stomic enurgye. Subject to the licensc rcteincd by the
Contrrctor, as provided in this peragraph, tho judgment of the
Commission on these mctters shall be accepted s finnl; and the
Contrector, for itself end for its employces, sgrces that the
inventor or inmventors will cxccute a1l documonts and do 211 things
nocessary or proper to cerry out the judgment of the Commission,

(2) Mo cleim for pecunicry awerd or compensation under the provisions
of tho Atomic Encrgy Acts of 1946 and 195k shall be esscrted by
the Contrector or its cmployces with respect to eny invention
or discovery made or conccived in the course of, in connection
with, or under the terms of this contract. :

(3) Except es otherwise euthorized in writing by the Commission the
Contractor will obtein prient egreements to effectuate the purposes
of paragraphs 1 2nd 2 of this srticle from all persons who perform
any pert of the work under this contract, except such clerical
end memuel lzbor personnel as will not hove access to tcchnical
date, ‘

(4) Except as otherwise ~uthorized in writing by the Commission, the
Controctor will insert iz 211 subcontrscis provisions making
this srticle cppliccble to the subcontractor znd its cmployees.

(5) Patent Indemnity

The Contractor sgrees to indemnify the Govermment, its officers,
_agents, servents and employees sgeinst licbility of any kind (in-
clouding costs &nd expenses incurred) for the usc of any inmvention
or discovery ond for the infringement of any Ictters Potont (not
including 1lirbility, arising pursuant to Section 183, Title 35,
(1952) U.S. Code, prior to the issuance of letters Potent) occur-
ing in the performance of this contrrcts o N

ARTICIE XTIV -~ TAXES

(1) Definitions

As used throughout this orticle, the following tcrms sholl heve
the meamings sct forth below: : ‘

(2) Ths tcrm ndirect €ax" meoms any tex or duty directly eppliceble
-to the complcted supplies or services covered by this contrect,
or any other tax or duty from which the Contractor or this

.
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tronsoction is oxempt, It includes any tex or duty
dircetly spplicrble to the importation, production,
processing, menufecture, construction, scle, or use of
such supplies or scrvices covered by this contracte The
term docs not include transportatiion taxes, uncmployment
compensction toxes, socicl sccurity taxes, income toxes,

~ excess-profits texes, cepital stock toxes, property tcxes,
and such other texcs es ore not +i thin the definition of
the term "direct tax" as sct forth sbove in this poxegreph.

: Yo .

(by The texrm "contxact date® meons the effoctive dote of this
contrcct if it is o negoticsted contrcet, or the date set
for the opening of bids if it js & contract entered into as
2 result of formel edvertisinge

Federol Texes.

Except =s may be otherwise provided in this contrect, the contrect

price includes &1l zppliccble Federal taxes in effect on the con-
tract date, . .

Stete or local Toxes.

Except as may be otherwise provided jn this contract, the contrect

price does not include any Stote or loccl direct tox in effect on
the contract date,

Evidence of Exemption,

The Commission zgrecs, upon request of the Contractor, to furnish

g tox exemption certificete or other similer evidence of exemption
-with respect to any dircet tex not included in the cantract price

pursuant to this srticle; end the Contrector zgrees, in the event
of the rcfusel of the appliceble texing authority to accept such
evidence of cxemption, (i) pramptly to notify the Contracting
Officer of such rcfuszl, (ii) to cause the tex in question to be
peid in such mcnner os to preserve 211 rights to refund thereof,
end (iii) if so directed by the Contracting Officer, to tcke 211
necessary ection, in cooperztion with and for the berefit of the
Govermuent, to sccure & rofund of such tex (in which event the
Commission ngrees to rcimburse the Controctor for cnmy end 211
reesoncble expenscs incurred at its direction).

Price Adjustmente

If, aftor the contrret dete, the Federal Govermment Or &Iy
Stote or loczl govermment either (i) imposes or increases (or
removes an cxcrmption with respect to) eny diroct tax, or any tax
directly sppliceble to the matorials or componerts used in the

v
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momufrcture or furnishing of the complcted supplics or services
covered by this contrcet, or (41) refuses to acccpt tho evidence
of cxemption, furnishcd under pr regreph (L) hereof, with respect
to eny direct tex oxcluded from the contract price, cnd if under
cither (1) or (ii) the Comtrcctor is sbliged to and docs pry or
besr the burden of cny such tox (¢nd docs not sccure & refund
theroof ), the contract price she1l be correspondingly incroascd,
If, efter the contrrct drte, the Coamtrcetor is relieved in whole
or in part from the pryment or the burden of eny dircet tax in-
cludod in the contrect price, or any tax directly epplicsble to
the materials or compon:nts uscd in the manufreturc or furnishing
of the completed supplies or scrvices covered by this contract,
the Contrrctor sgrees promptly to notify the Controcting Officer
of such relief, cond the contrzct price shell be correspondingly
decressed or the amount of such relief peid over to the Govern—
ment, Invoices or vouchcrs covering eny incressc or decrecasc in
contrcct price pursurnt to the provisions of this peragraplr shall
stote tho cmount thereof, 2s & scparate added or deducted item,
and shall identify the perticuler tex inmposcd, increcsed, clim-
in~ted, or decreased. )

s

Refund or Drowback

If any tex or duty hes been included in the contre ct price or
the price os adjusted under prragraph (5) of this srticle, and
if the Contrzctor is entitled to & refund or drzwback by reason
of the axport of re-cxport of supplics covered by this contrecet,

or of mrtericls or componsnts uscd in the menufreturc or furnishing

of the complcted supplics or scrvices covered by this contrect,
the Contrcctor cgrees that he will promptly notify the Controcting
Officer thercof &nd thot the smount of cny such refund or drowbock

" - . obteined will be paid over to the Govermment or credited zgeinst

smounts duc from the Goverment under this contract: Provided,
however, That the Contrrctor shcll not be required to cpply for
such refund or drewbrek unless so requested by the Contrzcting
Officcra :

PR

ARTICIE XV - COVEN'NT £GLINST CONTINGENT JEES

The Controctor wrrrants thot no persdn ©OF sc1ling cgency hes
‘been cmployed or roteined to solicit or.securc this controct
upon £n agreement or understonding for & commission, percentoge,
brokerage, Or contingent fec, excopting bonz fide cmployces OT
bons fide cstrblished canmercirl or selling sgenecics neintained
by the Contrretor for the purposc of securing business., For
vresch or violrtion of this werrcenty, the Goverrment shrll hove
the right to annul this contrcet without licbility or in its
discretion to deduct from the contract price or considcrotion the

3
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full amount of such commission, percentage, 'brokerégo, or
continpent fce, '

ARTICLE XVI - OFFICIAISNOT TO BENEFIT

No member of or delegate to Congress, or resident commissioner,
shall be admitted to any sharc or part of this contract, or to
any benefit that may arise therefrom; but thils provision shall not
be construed to extend to this contract if made with a corporation
for its general benefit, )

ARTICLE XVIT - BUY AMERICAN ACT -

The Contractor agrees that there will be deliverced under this
contract only such unmenufactured articles, materials and supplies
(which term "articles, materisls and supplies" is hereinefter °
referred to in this clause as "supplics%),as have besn mined or
produced in the United States, and only such manufactured supplies
as have been mamufactured in the United States substentially all -
from supplies mined, produced or manufactured, as the case may be,
in the United States, The foregoing provisions shall not epply

(1) with respect to supplies exempted by the Commission® from the
application of the Buy American Act (L1 U, S. C. 10a=l), (ii) with
respect to supplies for use outside the United States, or (i11)
with respect to supplies to be delivered under this contract which -
are of a class or kind determined by the Commission not to be mined,

produced, or menufactured, as the case may be, in the United States -

in sufficient and reasonsbly available commerciel quantities and of
& satisfactory quality, or (iv) with respect to such supplies, from

. which the supplies to be delivered under this contract are manu-

- factured, &s ere of & class or kind determined by the Cormission
not to be mined, produced, or mamufactured, as the case may be,
in the United States in sufficient and reasonebly evailable
cormercial quantities end of a satisfactory quelity, provided that
this exception (iv) shell not permit delivery of supplies manuw
factured outisde the United States if such supplies are manufactured
in the United States in sufficient and reasonsble available com=
mercial cuentities and of a satisfactory quality, The Commission
confirms that the product, crude thorium hydroxide, to be delivered
by the Contractor hereunder, end the monazite from which that
product and rere earths is derived &nd the rere earths extracted
from monazite furnished by the Commission, are excepted from the
terms of the "Buy American Act,! : :

ARTICLE XVII - PROPERTY

(1) Title to monazite delivered to the Contractor end to all materials
extrected under this contract from such monazite shell be in the
Government end shall remain in the Govermment throughout the
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performance of all work hereutders The Contractor may without
accountability to the Commission dispose of gangue and other
residue and effluent as the work progresses by any reans other

then salw or: transfer to others (or by sale or transfer to others { :
4f the same is approved by the Contracting Officer) or may use Or

gell or transfer the effluent in other operations or products of
the Contractor, If the Commission ghall raquest and a mutually
satisfactory method is availabtte, the Contractor shall recover
and deliver +o the Commission uranium values contained in the
effluent provided the Commission szhall compensate the Contractor
by a mutually satisfactery processing fee, ’

"(2) The Contractor shall be lisble for loss or destruction of or damage

(3) The Contractor shall take all reasonable precautions, as directed by the

4o Government-furnished property except where such loss, destruction,
or damage ie due to any &xcepted peril, as hereinafter defineds
provided, further, that notwithstanding the foregoing the Contractor
shall be liable where such loss, destruction, or damage is due o
any excepted peril through failure of the Contractor to comply with
paragraph 3 or through the wilful misconduct or lack of good faith on °
the part of the Contractor's managerial personnel, as herelnafter
defined, The term %excepted perils" shall mean: Firej; lightningy
winistormj cyclonej tornadoj hail; explosion; riot attending a
strike; civil commotion; vandalism and malicious mischief; aircraft
or objects falling therefron; vehicles running on land or tracks
(excluding vehicles owned or operated by the Contractor or any

agent or employee of the Contractor); smoke; sprinkler leakagej
earthquake or volcanic eruption; flood, meaning thereby rising

¢ rivers or streamsj enemy aitack or any action by the military,
pavy, or air forces of the United States in resisting enemy attack,

The term "Contractor?!s managerial personnel" shall mean the Con-
tractor!s directors, officers and any of its managers, superintendents,

or other equivalent representatives who have supervision or direction of -

1, all or substantielly all of the Contractor!s business; or 2, all or
substantially all of the Contractor!s operation at any one plant or
separate location at which the contract is being verformed; or 3. &
separate and complete major industrial operation in connection with the
performance of the contract; or 4. a separate and complete major con-
struction, alteration or repair operation in comnection with performanoce
of the contract, The Government, at its discretion, may repair or
replace Government-furnished material that has been lost or destroyed
for which the Contractor is not liable, If the Contractor is not liable
under this subparagraph for the loss or destruction of Governmeni-
furnished property, the amount of such property lost or destroyed shall

be deducted prior to computing eny price.adjustment pursuant to Article..

IV or prior to computing the minimm delivery of rare sarths oxide
pursuant to Article II (5). \

Contracting Officer, or in the absence of such directions in accordance
with sound industrial practice, to safeguard and protect Govermment
froperty in the Contractor's possession or custody. Special measures
ghall be taken by the Contractor in the protection of and accounting

. for any classified or special materials involved in the performance

~ of this contract, in mccordence with the regulationz and requirements

© _ of the Commission, ;
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(4) Upon the happening of any loss or destruoction of or damage to
Goverrment-furnished property in the posseseion or custody of
the Contractor, the Contractor shall immediately inform the
Commission of the occasion and extent theresof, shall take all
reesonable steps to protect the property remaining, and shall,
except to the extent that the Contractor is relieved of 1liability
4n sccordance with paragraph 2, repair or replace, if and as
"directed by the Contracting Of:icer, the lost, destroyed, or
damaged Government-furnished property, but shall take no action
prejudicial to the right of the Government to recover therefor
from third parties and shall furnish to the Govermment cn
request all reascnable assistance in obtaining such recovery.

ARTICIE XX .. TERMINATION FOR DEFAULT

(1) The Commission may, subject to the provisions of paragraph (2)
: below, by written Notice of Default to the Contractor terminate
' the whole or any part of this contract in any one of tke follow-

ing cirocumstances: : ‘

- - {1) if the Contractor fails to make delivery of the supplies -
. or to perform the services within the time specified herein
or any extension thereof or

1..
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(3)
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(11) if the Contractor feils to purform eny of tho
other provisions of this contract, or so foils
to mcke progress os to undenger performence of
this contract in accordence with its terms, and
in cither of thuse two circumstances does not cure
" spuch frilurc within o period of 10 days (or such
- longer puriod es the Contrzcting Officer mey. authorize
" dn writ:mg) after recoipt of notice from the Cone
- tracting Officer spocifying such foilurc,

Tho Contrector shall not be hg'b,'l.c for any- dmrges or excess cost
if any failure to perform the contract srisos out of czuses beyond
tho control and without the fault or negligeee of ‘the Contractor,
Such causes include, but crc not restricted to, acts of God or of
the public cncmy, acts of Goverrment, fires, floods, epidemics,
qQuarcntine restrictions, strikes, freight cmbergoes, incbility to
obtein essenticl equipment or meterizls, unusually scovere weather,

and defaults of subcontrzctors duc to any of such causcs unless

the Contracting Officer shzll determine thot the supplics or
services to be furnished by the subcontractor were cbtainzble
from other sources in sufficient time to permit the Contrector
to meet the required delivery schedule,

In the cvent the Commission terminstes this contrect  in whole or ‘
in part os provided in parcgreph (1) of this article, the Commission
mey procurc, upon such tems end in such menner a2s the Contracting

. Officer moy deem sppropricte, supplics or scrvices simitexr to

those so terminrted, end the Comtrzsctor shall be lisble to the
Commission for zny excess costs for such similar supplies or

-services, Provided, Thrt the Contrazctor shall continue the per-

formence of this contract to the mctcnt not. termln:tod under thae
pravisions of this clzuse.

If this contract is terminctod os provided in paragraph (1) of

- this clrusc, the Commission, in addition to eny other rights pro-

vided in this clouse, moy require the Contrcetor to tronsfer title
(if titlc is not in the Govermment) and deliver to the Cormission,
in the momner and to the oxtent directed by the Comtracting Officer,

(i) any completed supplies, =#nd (ii) such prrtizlly complcted

supplics and matoerisls, ports, tools, dies, jigs, fixtures, plens,
drowings, mfomt:.on, and contract rights (hercinafter cslled
"mcnufacturing metericls®) as the Contractor hzs specifically pro-
ducced or specificeslly nequired for the perfommcnce of such part of
this contrect 2s has been termineted; end the Contrector shell,
upon direction of the Contrzcting Officer, protect snd prescrve
property in posscssion of the Contrector in which the Goverrment
has en interest, The Govermment shrll pay to the Contrrctor

tho contract price for completed supplics delivered to end

-accepted by the Commission, and the smount 2grced upon by the
-Contrzetor and the Contracting Officer for menufocturing moterisls

delivered to ond accepted by the Commission end for the protection

"end prescrvation of property. Failure to agree shall be & dispute

' _ concerning & question of i‘cct within tlxa meening of the clause
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of this contrrct cntitlod "Disputes,”

(s) If, eftor notico of torminction of this contract undor the pro-
visions of porogreph (1) of this clruse, it is determined that
tho frilurc to perform this contrcct js due to ccusas beyond the
control and without the frult or nogligencu of thc Contractor o
pursusnt to tho provisions of prregroph (2) of this clezuse, such
Notico of Defcult shrll be decmed to hove been issucd pursucnt
4o the cleusc of this contrect entitled "Pexminotion for Con-
vomicnee of the Government,® and the rights end obligetions of
the perties hercto shrll in such cvent be governed by such clzusc.

(6) The rights end romedic$ of the Government provided in this crticle
shell not be cxclusive and mre in eddition to cny other rights
erd pemedics provided by law or under this contrrete. ‘

ARTICIE XX - TERMINTION FOR CONVENIENCE OF THE GOVERN'ENT

(1) The Commission mey ot eny time terminnte performonce of 211 or
part of the work under this contrcet for the convenicence of tho
Govermment, by written notice to the Contrcctor steoting the ground
for terminztion. Such terminstion shell be effective in the
menner ond upon the dete specified in gzid notice and sholl be
without prejudice to zny claims which the Govermment may hove
agrinst the Conmtractor, Upon rcceipt of such notice, the Con-
tractor shrll, unless the notice directs otherwise -~

(2) complcte processing of such monszite as is being
processed 2% the time of the terminotion; immodistely
discontinue £11 other work and the plocing of el -
ordors for mrtericls, fecilities, end supplies in
cormoction with the perfommence of this contrect,

- except to the extent necded to complete processing
of monazite in process as aforoscid;

(b) proceced to cancel promptly 211 existing orders amd
tcrminate 211 subcontrocts insofer 28 such orders or
subcontrocts cre rolrted to this comtreet, exeopl to
the oxtunt nceded to complete processing of monnzite
“in process 2s sot forth in peregreph (2) ebove,

(c) essign to the Govermment in the mamner and to the
extont dirccted by the Commission 21l the right, title
end intcrest of the Contrrctor undor the terninzted portion
of the orders and subcontrzcts so terminnted,

(2) Upon such termination of performonce of work under this controct
for the convenience of the Govermment, full =nd complote scttlement
- of 211 clrims of the Contractor arising out of such terminction

-
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shall be made as follows:

(a)

(b)

{c)

The Government shall reimburse the Contractor for such further
expenditures made after the date of termination for the pro-
tection of Government property, for the cust to the Contractor
of terminating subcontracts and canceling orders as required
by Article X, and for such legal and accounting services in
connection with the settlement of this contract as are require
or approved by the Commission..-

The Contractor shall be paid, according to the contract terms,
the unpaid balance for products delivered in accordance with
the coniract terms to the date of termination, and for such
products which were in process at the time of termination and
which were completed pursuant to paragraph 1 (a) of this article
and delivered in accordance with the contract terms. )

The Cormission shall promptly reimburse the Contractor for-
the capital cost to the Contractor of machinery, equipment,
installations and plant (all of which is collectively referred
to as plant) provided specially for the purposes of this con=
tract as certified by the Contractor and audited and approved
by the Commission which approval will not be unreasonahly
withheld, or 149 million dollars, whichever is the lesser, as
reduced by (2) the capital cost of the plant or 1.9 million
dollars, whichever is the lesser, divided by 7900 multiplied
by the number of tons of menzazite completely processed by the
Contractor and (b) the zgreed value of such plant at the date
of terminationes Failure to agree will be considered a disw
pute within the meaning of Article VI. In lieu of the agreed

. i- value of the plant or of a portion thereof, there shall be

(a)

(e)

R substituted the net proceceds of sale of the plant or such

portion thereof, less the cost of dismantling the plant or
such portion thereof, if the Commission and Contractor agreec
on such sale and the terms thereofe The dollar figure in

- this paragraph (c) assumes that the plant will be located

at Baltimore, Maryland. In the cvent the plant is located at
Sewareny New Jersey, the amount of 1,9 million dollars shall
remain the sames

The obligation of the Government to make any of the payments
required by this article shall be subject to any unszttled
claims in connection with this contrzct which the Government

may have against the Contractors

Any other provisions of this contract to the contrary note
withstanding, the Contractor and the Commission may agree

. upon the whole or any part of the cmount or cmounts which

the Contractor is to rcceive upon and in connection with any
termination pursuant to this articlece Any agreement so
reached shall be evidenced by a supplemental agreement to

. . - 19 - ] .'_..' \‘
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this contn ct which shall-be fincl ond binding upon tho
pertics with regerd to their rispuctive cloims egoinst

cach other concerning -this contyract excopt ts thorcin
othorwise cxpressly provided,.

(£) The foregoing provisions of this rrticle shrll in no wey
effoct or limit the rights which the Government mey have es
the result of defnult by the Contrector under this contrecet,

IRTICIE XXI - DEFINITIOIS

(1) As used in ﬂns contract:

" (&) The term "Comtracting Officer! means thc person
executing this contract on becholf of the Govcrmment
end includes his successors or zny duly suthorized rep-
resontative of any such pcrson.

L3

(b) The term "Commission" mcans the United Stotes ftomie
Encrgy Commission or ony duly cuthorized representative
thereof, including the Contracting Officer cxcept for
the purposc of deciding an zppecl under the article cn—
'utlcd "Disputose .

IN VITHESS WHERZEOF, thc parties heretd have cxccuted this contract es
of the dote and yeer first zbove written,

THE UNITED STATES OF /MERICA o

2

BY: UHNITED STATES ATOMIC ENERGY CQIMISSION

Dete of Signing by the Cormissio C .

Nl 18 1955 _

. 4 - _.-Dirp€tor, Division W‘iatcrivls
S B ELRTHS, IIC.

w:.tncsses :

O W ieri ko 20 silllectf ey i

.__QM_@HE' y-&ﬁ}uzf ' or (Loee .

Dote of ng by Rere Ezrths, Inc
iﬁ 1955~
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REPFESENTATION OF MONAZITE SAND TO BE

YELIVERED BY T™E A.E,C, UNDER THIS CONTRACT

Rare Earth

Thorium

1ot Sand Oxide - Oxids
Source “Ton € Total Oxlde _Tons _% Tons
Brazil - 3811 6645 2333 60,9 A5 56
Indian an 6946 1318 60,7 193.2 6.9
‘Netherlands= |
East Indies _502 S6.4 267 £3.2 16 3,2
Pomestic © e 5705 et Sh,3 kST 3.2
7923 ‘ L68y 1i70.3
'.Avérage 'mozi content 470.3 = 5.9%
: 1523
‘ Avarage Fare Earth Oxide ‘1689 ped 59¢
| GFRIGHAL-USE ONIY . .

- e —————— St T8

ole



~C APPENDIX "B~1" J (
SAMPLING PROCELU FE
| FOR
MONAZITE SAND

This procedure is based upon batch sampling; each batch equal to approximately
300 tons net, and assumes that the monazite sand is free flowing,

'Weighing L . .o .

- Determination of the weight of the material will be made by either weighing the

drums prior to dumping or by the use of a batch welgh hopper located immediately
beyond the sampler, whichever is mutually agresable, If a weigh hopper is used,
the weight of the sample plus.the weight of any spillage or dusting which may
take place between the drum dumping point and the weigh hopper should be included
in the total welght for the batch, If drums are used the net weight of materisl
will be obtained by obtaining gross and tare weight for all the drums in the
batch, Drums may be weighed individually or in groups on pallets,

Sampling

The material will be fed at a constant x;ate of flow out of a hopper to an automat:
sampler, Either a Vezin or a Galliger type sampler will be satisfactory, :

This sampler will be elther a two or three stage sampler, and will take a sample
of approximately 0,1% from the flow of materisl, This sample, weighing approx~
imately 600 pounds, will be collected in a container which will be sealed, Care
will be exercised to protect this sample from conditions which might affect its
moisture content, This sample will be weighed as soon as it is taken,

Sample Prefara’tion

~ After the entire sample has been taken, it should be mixed in & blender or

rotating drum, A drum large enough to contain the groses sample and so constructe
ed as to allow for both feeding into and out of, with tracks around its circum~
ference to ensble it to be rolled, and containing about ) vanes on its inside to

improve mixing, will be satisfactory,
1. Secondary Sample |

After mixing, the gross sample will be fed at a unifomm rate to a

10¢ single stage Vezin or Galliger type contimious sampler, The

discard from this sampler should be temporarily held in reserve in

case of loss of the official sample, An approximately 60 pound
- sample will, therefore, be obtained from this sampler,
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official Moisture Determination

The 60 pound sample will bs placed in suitable trays for drying, and
dried to constant weight at 110°C 4+ 5°C for moisture determination,
(The type of tray and the length oT time required for this drying will
be determined from mutual experience ).

gorind to ~20 Mesh

The 60 pound dried samplé 'qiﬁ then be ground in a mill so that not more
than a trace will be retathed:on & UsS. Standard 20 mesh screen, Care
will be exsrcised in this grirding to prevent excessive loss of aist,

Blending and Size Redzéﬁ‘.oﬁ

fhe ~20 mesh, 60 pound sample will then be blended in y~type blender

for » hour, After blending, the sample will be cut in half (approximate~
1y) by emptying one leg of the V blender, The remaining sample will be
blended and cut as above two more times, - This will leave a sample of
approximately 7.5 pounds in the blender. The discard sample will be
sealed and held until a final analysis is agreed upon.

grind to «~150 Mesh

The 7.5 pound sample will then be ground in a ball mill to yleld a
particle size distribution of 90% through a U.S. Standard 150 mesh
screen, (The grinding time required will be determined from experi-

~ ence),

Blending of Final Sample

ihe palverized sample will then be placed in a biender and blended for
hour-. . L - . L : .o . .

ﬁnal Bottling of Sample

After blending, four (L) 8 ounce sample bottles will be half filled
by withdrawing the material directly out of the blender, The sample
bottles will be immediately sealed, These samples will be used for
chemical analysis by the participating laboratories, The chemical
analyses will be reported on a dry basis, Moisture at 110°C will
also be reported by the laboratories. Each sample bottle will be
appropriately identified and permanent records established,

sample Distribution

one (1) sanple will be forwarded to the Commission and one (1)

retained by the contractor, The other two (2) will be held in

reserve for referee, or as replacement in case of damage to the
other samples, : :

~ Adsquate reserve samples will be held by the contractor until

sgreement is reached on analysis, This reserve material will be
the _material from the other leg of the V-~blender in #7,

) : -3& *
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| APFENTIX "B=2*
 AMALYTICAL PROCETURE FOR THE
. CHEMICAL ANALYSIS OF MOMAZITE SAND

-

Principie ,
‘fhe dry ground sample is reacted with sulfuric acid, Thorium and the rare esrii.s

sre separated from phosphates and sulfates by oxalate precipitations, Thoriun ig
separated from the rare earths by repeated precipitations with hexamine and fizally
prscipitated by oxalic acid and ignited to the oxides at 1000°C, The rare earihe
filtrates are precipitated by NHj0H and finally separated as the oxalates,

Reagents Required

Sulfuric acid 96% Hzi%
Oxalic Acid 104 Soluiion
oxalic Acid : 24 solution
Hexamine (Hexamethylenetetramine) 2¢ Water Solution
Ammonium Chloride : 5¢ Solution
Ammornium Chloride of Wiy,C1 =~ 10% NH|OH
Anmonium Hydroxide 28¢ SO!tution )
~  godium Meta Bisulfite Crystals :
. 0elatin . . .19 water Solution
ACl B Lot ... 37 W
Oxalic Acid . IR AR solution

Stsp I Procedure for the Determination of Moisture on the Ground Preparsd Sample

Aczurately weigh, in duplicate, 10 grams of sample in tared alumimm dishes,
pry to constant welght at 110°¢ and calculate the loss in weight as moisture,
que average of resulis found here 15 to be used only for calculating the chemicel
analysis to the dry vasis., This is not the moisture on the monazite sand as

delivered,

step IT Procedure for Decompositiori of Monazite Sand -

In duplicate, accurately weigh 5 grams of the ground prepared sample and transfer
to clean, dry 140 ml, porcelain casseroles, To each, add 15 ml, of c¢Ps HoSO
end stir constantly to prevent caking as the temperature of the nixture iszbrought

. up to gentle evolution of SO fumes, Cover the casserole with a watch glass and

maintain the temperature at Eentle fuming for 1% hours,

Note - Do not &llow the temperature to go higher than 1s required to maintain
gentle evolution of S0, fumes and do not bake to dryness, or formation of
insoluble thorium pyro phosphates may occur, stir frequently near the end of
the reaction, as the mass beccmes thick from the formation of the sulfates, to
insure contact between the hot acid and the ‘crystal~coated unreacted sand.

- WHSEM‘
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Cool the casserocle in a cold-water bath and add LO ml, of cold water, Again
ool below room temperature, while stirring, to dissolve the sulfates, Allow the
heavy unreacted sand to setile and decant into a 250 ml, pyrex beeker, Vash 3
times 1ith cool water by decantation and dry the unreacted matter by heating the
casserole on a steam bath, 4dd 2 ml, of c,p. H?_SOh and repeat the digestion on
the hot plate as before for an additional 12 hours or until all the monazite is
reacted, Cool and wash the remaining sample from the casserole into the 250
beeker containing the main solution} Add 1 ml, of 1% gelatin sclution and stir
to complete solution of the rare earth sulfates, Allow the siliceous matter to
settle 2nd decant to fimnel fitted with & 11 cm #L2 Vhatman paper containing a

- small amount of paper pulp to 2id filtration, Vash several times by decantation

and transfer all the unreacted matter to the filter, washing until free of sulfate:
with cool water, Dry and ignite at 1000°C, ‘eigh as tnreacted matter,

Note = This result is not to be reported and is found only to permit the analyst
to now if a complete reaction has been accomplished, Duplicates should agree.

Collect the filtrate and washings in a 250 ml, volumetric flask, dilute to
volume at room temperature, and mix,

Step ITI Separation of Thorium and Rare Farths from Phosphates and Sulfates

Transfer a 100 ml, aliouot (2 gram sample) of the sulfuric acid solution from
Step II above to a 500 ml, separatory fumnel, Add LOO ml, of water and allow
this dilute solution to flow dropwise into a 800 ml, beaker containing 50 ml,
(5 grams) of saturated solution of oxalic acid and 5 ml, HCl, SHr constantly
on a magnetic stirrer during the addition of the sample, Rinse out the sample
remaining in the separatory fumnel, and add to the stirring solution, Continue

stirring for 3 or L mimtes, remove the magnet bar, rinse off with water, cover

_ the beaker, and allow to stand at room temperature for at least 15 hours,

Filter through ;740 Vhatmen 123 cm paper, and wash free of sulfates with 2%
oxalic acid solution, Transfer the residue to a porcelain dish (100 ml, size).
Dry in over at 110°C, ignite at 600°C to destroy the organic matter. Cool,
edd 25 ml, of HCl, cover with watch glass, and warm on top of a steam bath to
complete solution, EHold until the final recovery from the filtrate is made,
Collect the filtrate and washings in a liter pyrex beaker,

fo the liter beaker containing the filtrates, add 20 ml. of HCl, and sufficient
NH,OH for precipitation. Heat to boiling, remove from the heat, and add 107
excess NEyOH, Cover with watch glass and cool in the water bath, allowing the
precipitate to settle, Filter thru ;L0 Whatman paper and wash with cool 2%
FH)CL1 - 105 NH,OH solution, Dissolve the precipitate with hot 1 +1 HC1,
washing the filter well with hot 5% HC1 solution, and collecting the filtrates
in a 300 ml, platinum dish, Evaporate the HCl solution to near dryness on the
steam bath, then add 10 ml, EF (L8%) and take to drymess. Wash down sides of
the dish with 2 small amount of hot water, add 50 ml (1 + 7) HF and digest for
a few mimutes on the steam bath, Cool, and filter thru #L2 Whatman paper,
Wash the insoluble fluorides with (1 + 7) HF and finally with one washing of
cool water, Transfer the filter paper and precipitate to a 100 nl, platimum

e
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gish, Dry and ignite at L750C to destroy the organic matter, Cool, add S ml, of
ENO,, § ml, of HyS0;, and carefully heat until sirong fumes of SO, are evolved,
Cool, wash down the sides of the dish with cool water, and fume Strongly agein,
Repeat fuming until a1l fluorides have been expelled, Cool, and using cool weter,
" ¢ransfer the sample to & 250 ml, beaker, add S ml, of ENO., S ml, ECl, and heat
to boiling or until complete solution of all the sample, “Precipitate with

1 + 1 NH,OH and add 10% excess, Allow the solution to cool and the precipitate

to settlg. Filter thru #L0 Whatman paper and wash with cool 2% NH|Cl - 108

NE, OH solution, Dissolve the precipitate with hot 1 + 2 HCl and combine this
sofution with the chloride solution from the oxalate separation, in a LOO m1,
-beaker, ) . .

Step IV Separation of Thorium from the Rere Earths

Heat the combined HC1 solutions from Step IIT in a LOO ml; beaker to boiling,
Dilute to 250 ml. with water; add 10 grams NH)Cl crystals, .2-,3 grem sodium
:geta bisulfite and stir to solution, Add NH BH wtil a turbidity is formed
(permanent), then add 1 + 1 HC1l dropwise to dissolve the precipitate and 2 :
drops in excess, Add a pinch more of sodium meta bisulfite and stir to solution,
and to cémplete reduction of Ce, Heat the solution to 60° ~ 70°C and remove from
the heat, Now slowly add 2% hexamine sclution until a turbidity sppears, then
ebout 5 ml, in excess, Stir well and allow to stand on the top of the covered
steam bath (not over 70°C) for 3 hour or until the precipitate settles campletely.
444 1 ml, more of 2% hexamine solution to the clear supernatant solution, If no
turbidity appears precipitation is complete, If turbidity does appear, add 2 or
3 more 3il. of hexamine, stir and allow to settle, Filter through {140 Whatman
paper end wesh with 5% NH)Cl solution, made just ammoniacel to methyl orange

- collecting the filtrate in a liter volumetric flask,

. Dissclve the precipitate on the paper with 100 ml, of hot 1 + 2 BCl end wash the
per well with hot 5% HCl, collecting the solution in the original beaker,
Repeat the hexamine precipitation twice more exactly s described above or until
“the finnl filtrate gives no precipitote when made strongly ammoniacel, Combine
" the filtrates in the liter volumetric flask end save for Step Ve

Dissolve the final hexamine precipitate, as before, collecting the solution in
e 250 ml, pyrex beaker. Evaporate to dryness on the steem bath, Add 25~30 ml,
of saturated oxslic acid, 2llow to stand for 5-10 minutes, then dilute to 100
ml,, cover with watch glass, and boil gently for 5 minutes, Allow to stand
overnight at room temperzture, and filter through #12 Whatmon peper, Wash
well with cool 2% oxalic acid solution, ' ,

Transfer paper and precipitate to 2 tered platinum crucible, dry, and ignite
o constont weight at 1000°C. Veigh as Th0, and caleulate the average of the
duplicete results to dry basis, using the average moisture result found on
the prepered semple in Step I, ' : ’

i+ e o i+ e 4 G 4
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Step V Determination of Rare Earth Oxides

¥ake to volume, the combined cooled filtrates and washings from the hexnmine
precipitations in Step IV, collected in the liter volumetric flask. Mix and
tronsfer 2 200 ml, cliquot (.L pm, sample) to & LOO ml, beaker, heat to near
boiling, Add c.p, NH)OH to precipitotion end 10% by volume in excess, Cool
in water bath, allow ehe precipitaie to settle, cnd filter through #L4O Whatman
paper, Wash with cool 2% NH)C1-10% NH, OH solution, Discard the filtrate and
dissolve the precipitate with hot 1 + Q HCl, washing the poper free of sample,
with hot 57 HCl, Collect the solitibtn in e 250 ml, pyrex beaker, Eveporcte
to dryness on o stemm bathi AE 25430 ml, of scturcted oxalic acid, ollow to
stond 5 « 10 minutes, -then dilute 100 ml,, cover with wotch glass ond boil
gently for 5 minutes, Allow to stand ot room tomperature overnight and filter
through #42 Whatman paper, washing with cool 2% oxelic acid solution,

Transfer the paper ond precipitote to 2 tered pletinum crucible, Dry and
ignite to constent weight at 1000°C, . _

- Welgh as rore earth oxides and colculote the average' of the cuplicate results

to the dry bosis, using the averoge moisture result found on the prepared
monaizte sand semple in Step I. ~

Note I, Filtrations throughout this procedure mey be specded up by use of o
smcll amount of filter poper pulp in the paper except for the first oxalate
filtrations,

Note II, It is importent to have present 5% of NHhCu during the hexomine
scparations, . . ' :
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APPENDIX "B-3%
PROCTDURE FOR RESOLVING
. DITFERENCES-MONAZITE SAND.

For each lot of monngite send annlyzed, each lsboratory shall run duplicate
anzlyses for the thorium oxide ond rore earth oxide content of the semple, The
anzlysis reported by each laborotory shall be the mean volue of o duplicate

set of analyses in which the cssay for thorium oxide cgree within 0,18%, or amy
>ther percent mutually agrecd upon, and the asscy for ‘the rare carth oxide zgree
within 0,5% rere carth oxide, or any othor percent mutuslly egreed upon, If the
Giffercenece between the rcported analysis of the commission and the reportced ancly--
sis of the contractor does not exceed 0,18% thorium oxide and 0,5% rore corth oxid
the mean value of thesc anclysces shell be acccpted as finnl and binding on both
partics, ' : .

If the difference cxceeds 0,18% in the case of the thorium oxide content and/or
0.5% in the case of the rarc earth oxide content, or any other percont or percents
matuzlly egreed upon, onc of the retained samples shall be submitted to 2 muturlly
acceptable umpire leborotory for umpire anzlysis of the thorium exide content or
the rore corths oxide content or both the thorium oxide content and the rore carths
oxide content thercof. The meon of the anclysis by the umpire and the analysis

of the contractor or the commission, whichcver is closer to the umpire snnlysis

{or the onnlyses of both the contractor and the commission if they are equ-~lly

- distent from the umpire smalysis) sholl be finol and binding on the pertics to

this contrect., The cost of the umpire onslysis shnll be borne by the party

- whose determination is furthest from the anclysis of the umpire, In the cvent

that the umpirc anclysis is cquidistont from the annlysis of the contractor and

- the cormmission, the costs sh2ll be ecurlly divided between both partics,
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APPENDIX "C-1"
SAMPLING PROCFDURE FOR
RARE FARTHS SODIUM SULFATE

Sampling

Tho Rare Eorths sodium sulfote will pess through o centinuous sompler of the Vezir
type. The sampler will be arronged so os to cut out 2 somple of spproximately
0,5% of the total moterisl flow,

Onc dny's normel production of this moterisl will be considcred 2 batche The
‘scmple from this totsl botch will be colleected in 2 suitcble container, This
contziner will be sezled, properly labeled and stored in 2 location where the

_sample will not be subjected to c ontominonts or cxtrame chonges in terperaturec,

Officicl Scrmple

The officizl somple for analysis (which will represent spproximntely 200 tons of
materizl) will be obtained by compositing the daily batch scmples, This officinsl
sample will be made up prior to the shipment of the moterisl which it represents,

-&

Sample Preproration

Each primary doily batch semple will be mixed by rolling prior to opcning.

1, Secondary Semple
. Each contniner of the primrry sample will be sempled by passing the
product through 2 Vezin typc sampler of such design thnt the sccondery
composite sample will be ~pproxim~tely 54 of the primory scmples.

2. Moisture Determinction

The sccondary serple will be placed in 2 suitoble tray(s) for drying
and dricd to constent weight =t 110°C £ 5°C for officizl moisture
dotermination, (The length of time recuired for drying to be determined

from mutusl experience). i :

- -

3. Grinding

The dried sccondary sample will be ground so that not more than %
. will be retsined on a U,S. Stondard 100 mesh screen (or other fraction
es mutually agreeable)s o .

L. Blending ond Bottling of Official Sammples

The sample will then be tronsferred to 2 Vetype blender ond blended

for 3 hour, Four (L) samples of opproximately % pound cach will then

be token by withdrawing the materinl directly out of the blender,
GEEICTAL.USE-ONIY —
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Each sanple bottlo will be approximatcly one hslf £illed and bear
appropricte identification, The sample f_:ottle will be immediately
scaled nnd perm~nent records cstablished)

One (1) samplec will be rctoined by the contractor, one (1) will be
forworded to the Commission and two (2) samples retained for referce.
Adcouatc reserve samples will be held by the contractor until agree-
ment is reeched on anslysis,

Weighing

The product strcom of rare carths double sulphate from the sampler
will be collected in the tared shipping drums, ond the drums filled
and closed, The drums will be weighed before and efter filling on 2
sczle cquipped with 2 weight printing mechonism, The drum weight
rceords will be printed on triplicate sets which arc numbered in
scrics to correspond with drum numbers, Onc drum weight rccord will
be placed on top of the materisl in the drum, snd cne drum weight
record furnished to the representetive of the Commission when the
meterial is shipped, The drums will be closcd 2s soon 2s filled ond
approprictely identified, The officizl product weight will be the
sum of the nct weights of the drums shipped,. '

In the event thot thc Commission wishes to spot check drum weights,
the following vrocedure will bc used, The individusl gross weights
of the drums on every fifth pallet choson ot rendom (L druwms will be
on ench pallet) will be checked ngrinst their printed gross weight
rccords, Should the sum of the gross check weights vary from the
sum of thc originrl printed gross weights by morc thon one~holf per-
cent (0,5%) all the drums will be check weighed before shipment sand
the weight of the shipment computed from the gross check weights,

Retention of Samples

- Semples will be held by the contractor until agreement hos been

reached on anelysis, Szmples on hand after sgreement on ennlysis
will be added to subscguent production before sampling, .
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ANALYTICAL PROCFIURE FOR THE CHEIICAL ANALYSIS
OF RARE EARTH SODIUM SULFATTS

Principle - ) _
. e i ' ) '
The scmple is dissolved in 1 +°2 HCl, scporeted from sodiunm ond sulfates by
H precipitation, Resolutith in HC1 and scparction of thorium from the rore

NH, O
’ e&ths is mnde by precipitation with hexamine, Thorium is dotermined colori~

motrically with the rezgent thoron, Rerc Earths ore determined on the filtrates

" from the hexcmine scparations by precipitction first with NHhOH, then s the

oxalate, ond ignition to the oxides ot 1000°C.
Recgents Required |

Hydrochloric Acid ‘c.pe 37% HC1

Ammonium Hydroxide ce.ps 28% NH 0,

Ammonium Chloride CsDe Crystefs

Hoxemine (Hexemethylenctctramine) o4 Solution in water

Sodiunm Mcte Bisulfite : Crystals

Thoron Reagent ‘ Sodium Thoronate .1% solution
in H,0

Thorium Nitrate Rengent grode Th(NOg),

Oxclic Acid Crystals _

‘Step T Determination of Moisture on Proparcd Semple

- Accuratcly weigh in duplicate, 10 grom gsample in tored slwminum dishes, Dry to

constant weight 2t 110°C, and caleulnte the loss in weight as moisture, This
moisture result is not to be used for reporting purposess It will be used only
for crlculsting the chemical rmlysis to the dry bosis,

Step IT Determinntion of Thorium Oxide

Accurntcly weigh in duplicate, 2,5 grams of propered sample ord tronsfer to 250
ml, volumctric flosks, 2dd 225 mi, of cool 1 + 2 HC1 oand shoke to dissolution of
the somple, Dilute to volume with water, mix ~nd traonsfer 2 100 ml, =liquot

(1 grem sample) to 2 LOO ml, pyrcex becker, Add 100 ml, of water, 10 groms

mhglo’ 2 ml, of cluminum nitrate solution containing 10 mg. Al per ml,, ond heat
- to

iling, Add NH;OH to preeipitotion ond 10% in cxcess, Mix and allow the
precipitate to sottke while cooling to room temperature. Filter thru #40

Whatmon paper and wash with cool 2% NH)Cl - 10 NH, OH solution, Dissolvc the ppts
with hot 1 + 1 HC1 2nd wash paper free of somple wTth hot 5% HCl, colleccting the
solution in the originsl L4OO ml, beaker. Dilute to 200 ml, volumc, add 10 gms,
NHhCI, and NH O just to produce 2 slight pecrmonent turbidity. Add 1 + 1 HCl,
dropwisc, to dissolve the precipitete 2nd 2 drops in cxcess, Now 2dd spproximotel]

-
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.3 grams of sodium mete bisulfite crystals and heat to 60 - 70°C, Rcmovo from
the heater, and while stirring, slowly ~dd 2% hexomine solution untdl o turbidity
s just produced cnd 2 ml, in cxcess, Allow to stand ot 70°C for 30 minutes

or until coogulation occurs, Add 1 ml. of 2% hexrmine to the clecr supernatont
1iquid, If no turbidity occurs, precipitntion of thorium is complcte, Stire
s1low the precipitete to scettle, and filter thru #L0 Whatmon poper, VWesh with
5S¢ NH,Cl solution which hos been made neutrel to methyl orangc indicator, Save
tho fHitrate in o 600 ml, pyrex beeker for the determinztion of rare carths as

directed in Stop ITII,

Dissolvc the precipitate on the filter with hot 1 + 2 HC1 =nd wosh the poper with
hot 5% HCL ~nd rcpeat the hoximine precipitation in the originnl beoker ns dirccts
before, Filter ond wesh os before adding the filtrate tc the 600 ml, beaker
conteining the first filtrate.

Dissolvc the precipitate with hot 1 + 1 HC1 end wash the filter with het 5% HCi,
Colleet the filtratc and weshings ine 250 ml, volumctric flask, Cool to room
temperaturc ond dilute to volume, Mix and tronsfer o 25 ml, aliquot of the
solution to o 50 ml. pyrex becker. Adjust the pH of the sclution to 1 ¥ 5 with
}I.BhOH and/or HCl, ond tremsfer the solution to 2 S0 ml, volumetric flask, Add
10 'ml, of 95% ethyl a2lcohol ond 2 ml, of 1% water solution of thoron rcagent.
Dilute to volumc with water, mix, and read the optical density of the solution in
the Bockmen Du Spectrophotometer at ShS mm wave length. From the colibration -
curve, determine the thorium content of the sample, Crleulste to ThO, dry basis
using the average moisturc found in Step I. Preparc o standerd calibration curve
with each set of scmples run by prcprring o scrics of soluticns containing zero--
10-20-10~60 and 80 microgroms of -thorium, Add to coch, 10 rl. 75% cthyl olcohol,
2 i1, thoron resgent and 2 mle HCl, ond dilute to 50 ml. volume,

Step ITI Determinzation of Rore Earth Oxides
Heat the combined filtrates from the two hcxé.mine scperations contoined in a

" 600 ml, becker to near beiling ond procipitate by addition of NH, OH, Add 10%

excess NH, OH by volume and allow to cool in the water bath as t hé precipitate
settles, hFilter thru #L0 Whatman paper, washing with cool 2% NH)C1 - 10% TiH) OH
solution several times, . '

Dissolve the precipitate with hot 1 + 2 HC], collecting the solution in & 250
ml, pyrex becker, Eveporate to dryness on a stecm both end add 30 ml, 108
oxzlic acid solution, Allow to stand for 5 minutes, dilute to 100 ml, volume,
cover with watch glass and boil gently for 5 minutes, Adjust volume to 100 ml,
with water, cover and 2llow to stond overnight,

”~
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Filtor thru #42 Whatman poper and wash with 29 cool oxclic acid sclution, Dry
in 2 tercd pletinum crucible, plece in cool furnnec and reisc the temperature
to 1000°C, Hent at 1000°C to constant weight, ns Rare Enrth Oxides, Calculate
tho results to dry basis, using tho moisturc dctermined in Step I 2s follows:

»

Weight per ¢Ent s determined - . -
- 300~ per cent moisturc on proparcd scmplo x 100 = Wt, £ Rarc Eorth

‘Oxides on dry besis,.

A1l anzlyscs arc to be made in duplicate ond the aversge result is to bo reportod,
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APPRNDIX "C-3"
. SPRCIFICATIONS OF RARE
o ©© FARTHS SCDIWS SULFATE

The rore corths scdium sulfate delivered by the contractor shall not contein
mero then 1% moisture when dricd 2t 110 * ¥9C to constant weight, sholl meet
the follcwing specifications when essayed in cccordance with the specificd
method, ond shall conform tc the symbolic formula sct forth below

Rere corths expressed os the oxides, }2,0% min,
when dricd ot 110 2'5°C tc constont ‘
welight .

Thorium cxpressed as the oxide, dry 0.25% m~x.

bosis, when dried =t 110 = 5°%c to
~ constont weight

Foﬁ@. - RE, (soh)B. NaZSOh. ZHZO. |
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APPENDIX "C-lh
PROCEDURE FOR RESOLVING DIFFERENCES
THORIOM AND RARE EARTHS OXIDE CONTENT

The anglysis for rare earth oxide content and thorium oxide content reported by
each laboratory shall be the mean of duplicate anelyses for each lot of rare earth
sodium sulphate delivered by the Contractor., The duplicate anelyses used in
computing the mean shall egree within 0,5% rare eerths oxide, or any other per-
cent mutuslly esgreed upon,

If the anelyses of the rare earths oxide content reported by the Commission and
by the Contractor do not differ by more than O, 5% rare earths oxide, or any other
percent mitually agreed upon, then the meen of the two reported determinations
shall be sccepted as final and binding on both perties,

“If the difference between the two analyses is greater than 045% rare earths oxide
or any other percent mitually agreed upon, then a retained sample shall be sub-
mitted to & mutually acceptable leboratory for umpire analysis of the rare earth
oxide content, : ,

The meen of the anslyses .of the umpire and the analysis of the Contractor or the
Commission whichever is closer to the umpire analysis (or the analyses of both
the Contrector and the Commission if they are equally distant from the umpire

‘analysis) shall be final end binding on the partles to this contract, The cost

of the umpire anelysis shall be borne by the party whose determination is
further from the anslysis of the umpire, In the event that the umpire analysis

" is equelly distant from the analysis of each party, the cost shall be divided

equally by the parties,

‘If the mean of the Contractor!s enalysis and the Commissionis analysis for

throium oxide content fails to meet the specifications & retained semple will
be sent to the umpire if either party requests same, The mean of the analyses
of -the umpire and the enalysis of the Contractor or the Commission whichever is
closer to the umpire analysis (or the enalyses of both the Contractor and the
Commission if they are equally distant from the umpire anelysis) shall be final
and binding on the parties of this contract,
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SAMPLING PROCEDURE FOR

THORIW! HYDRATE PRODUCT

The thorium hydrote preduet will be ccllected in o stcrage bin which will hold

. one doyls producticn,

Doily Sampling

At the cnd of the preductien day the materisl in the sterage bin will be dis-
charged ot 2 ccnstont rate through a ccntinucus sampler ¢f the Vezin type., The
sampler will be arranged te cut cpproximately 5% of the total flow =s samplee
This sample will be ccllected in o drum, sccled, properly lab-led and stored in
2 location whore the sample will nct be subjcct to centominonts or extreme

- changes in temperature.

Ccmpesite Sample

i .
S

The somple fer anclysis will be obtained by ccmpositing the deily samples obtein
frem appreximately 20,000 pounds preduction, This sample will be mnde up pricr
tc the shipment cf the m-terial it represents, The gross somple will weigh
epproximately 1,000 pounds, The doily samples will be composited in the prescence
of = representative of the Commissicn,

Sample Preparatien

Each drum of the tetol daily somples will be mixed by rolling pricr to cpcning,

1. Seccndary Somple

. Bach drum of thc primory d2ily samples will be sompled by passing the
materizl threugh a Vezin type sampler onc after the cther in suceession
until the cntire gress semple hes been sompled, The sample taken at
this point will be aepprozimntely 5% ¢f thc totel or cpproximntely
50 pounds, , _

2. Moisture Deotcrmination

The 50 pcund semple will be Placed in 2 suiteble troy for drying

ond dricd te censtont weight ot 110°C # 5°C, fer moisture determinntion,
(The length of time and teomperaturc recuired for drying tc be determinec
by expericnee). . :

3. Orinding to ~100 Mesh

-

mohdricd sample will then be' ground tc 95% minimm through 100
mesh, : :

CGFFICIAL USE-ONIY . .
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Blending and Bottling

The ground semplc will be trensfeorred to o V-typc blender end blended
for 1 hour, Four (L) ono pound (opproximatcly) semples will be
remcved frem the blended semplc, Each will be placed in o bottlc,
scaled immediotely and appreprintely identificd,

Onc (1) sample will be rctained by the Centraeter, one (1) will be
forwerded to the Comaissicn and twe (2) semples rotedinod fer referce,
Adequrte roserve samples will be held by the Centroctor until agreement
is rcoched on onalysis, ‘ C

Wei ghing

The moin streem of therium hydrate from the sompleor will be collected
in tered 55 gollon drums ond the drums filled ond clesed, The drums
will be weighed befere and after £illing en 2 senle cquipped with o
weight printing mechenism, Tho drum weight recerds will be printed on
triplicate scts which are numbered in seriecs to cerrespend to the drum
mumbers, One drum weight recerd will be ploced cn top ef the moterinl
in the drum and cne drum weight record furnishid te the represcntative
of the Ccmmission when the moterisl is shipped. The drums will be
clesed s socn os £i11lcd ~nd tegged sc os tc shew the dote of production
end idontificoticn with the cerrespending scmple.,

The 20,000 pcunds producticn which cerrespends to the daily somples
reforred to under "Cempesite Somple" sbove will be shipped os 2 1lct,

In the event thot the Cemmission wishes to spet check drum weights, the
follcwing preocedure will be used, The individusl gross vieights c¢f the
drums cn cvery fifth pallet chosen ot rondom will be checked 2gainst
their printed gross weight records, Shculd the sum of the grcss checek
weights very frem the sum of the criginsl printed gross weights by more
thon cne~helf perecnt (0,5%) 211 the drums will be check weighed befere
shipment ond the weight cf the shipment ccmputed frem the gross check
weights,

Scmples will be hald by tI:xe Contrreter until agreement hes been reached

on anxlysis, Thc szmples on hond after agreement will be added to
subsccuent productien prier to sampling, :

b
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. during thc digesti
‘a llccm Vhatman #42 poper, woshing free of 2cid with het water, Dry, ignite ot
1000°C to ccnstont weight in o tored plotinum crucidle, Average the results ond

I ( _921?16%—35&—01\1&4--) .

APPENDIX "D-2"
AN/LYTICAL PROCFDURE FOR TH CHEMICAL
ANALYSIS OF THCRIUM HYDRCXIDE

™

Principle

The semplc is dissolved in HNO,, Thorium ond the rere eorths are scparated from
sulfates ond phesphoates by oxa_al.atc precipitaticn, The oxolotes are destroyed by
igniticn at 380°C. Thorium is scpzroted frem the rere earths by repected
precipitoetions with hexsmine anc rcprecipitated os oxclates and ignited tc ThO,
ot 1000°C, The scparated rere earths ore purified by NHhOH ond finally os the
cxalotes and ignited tc the oxides,

C. P. Reegents Required .
Nitric Acid T Sulfuric acid

Oxolic Acid Perchleric ocid

. Ammonium Hydroxdide Molybdic acid
Hydrochlcric Acid Brom crescl grecn
Hexomine (Hexomethylenctotramine) Ammenium chlcride
Ammenium Ritrote Silver nitrote
Sedium Hydroxide Muinine sulfate
Scdium Alizarin Sulfcnate Hydrcgoen percxide
Phenolphthalein _ Thorium nitrate
Sulfurcus Acid : Mcncchlerocetic acid

Scdium Chloride , Bydroflucric acid
Barium Chlcride N :

‘Step T Determinaticn cf Mcisturc on the Dry Prepsred Sample

Accurately weigh 10 groms, in duplicate, in tored weighing bettles and dry te

censtant weight at 110°C, Colculote the leoss in weight as meisture.

The avercge meisture found here is tc be used for coleulating the chemicel

. enzlysis tc the dry bosis. This is nct the mcisturc ¢f the prcduct os s hipped,

Step IT Determinaticn cf the Nitr:ic Acid Inscluble Motter

Accurately weigh, in dupliecate, 2.5 grams cf the dry prepered sample ond trensfer
to 250 ml, pyrex boskers, To each, odd 50 ml, cf water ond heat te beiling, 4ad

75 ml, of c.p., HNO, and boil gently for 60 mimutes with watch gloss cover in pleoce
gn, to prevent cevopernticn of the acid, Cecl, ~nd filter thru

eolculate the weight of the insclublce residuc tc the dry basis, using the overage
mcisturc found in Step I. Renert =s nitric acid inscluble mntter, Cellect the
filtrates »nd weshings in o 500 ml, veclumctric flosk, m~kc te velume ot rocm

. _CFEI6TAL-USE-ONLY——
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tomperature, mix, nnd sct ~side fer usc in moking tho chemicel enalysis,

Step ITI Scporsticn cf Therium and R~rc Earths Frem Sulfates ~nd Phesphotes

Trensfer & 50 ml, slicuct (.25 gram somple) cf the scluticn centained in the

500 ml, velumctric fl-sk frem Step IT te 2 250 ml. pyrex becker. Add 2 ml. of

B SO, =nd cvepcratc ic fumes of SO, ccol, w-sh dcwn the sides cf the becker with
wgtcy, and fume cgoin tc expel thednitric acid, Cccl, wash dewn the sides ¢f
the beaker with ccld water, ond stir te scluticn, Trensfer the cocl sclution

t¢ o scperatery funnel, diluting the tothl volimo tc 200 ml, snd =llew the scmple
scluticn t¢ flcw drcpwisc intc o LOO ml, bocker ccntrining 25 ml. of 10% cxnlic
acid ond 2 ml, HC1 which is bcing stifred ccnstently by & m-gnetic stirrer,

Kllew to stend overnight ot rocm tempercturc, Filter thru 740 Whatmon poper ond
wosh wall with cccl 2% cxclic acid scluticn., Dry the poper and preeipitete, in
2 250 ml, vyccr becker ond ignitc fer 30 minutes ot 380°C tc destrey cxrlates,
Cccl, 2dd 50 ml, HC1, 10 ml, 30% HpOp 2nd werm cn top ¢f covered steom bath fer
1 hour, and then beil tc expcl the H202. Hold fcr the reccvery cf the traces cf
thorium ond rorc carths as follows: _ , .

Precipitate the filtrate and washings frem the cxelate precipitaticn
with I-IH)JOH ond heat t¢ beiling, Add 10% cxcess NHhOH, ccol below
reem temperaturc, and filter thru 740 Vhetmen paver, weshing with
ccol 25 NH;Cl - 10% NH;OH scluticn, Dissolvc the precipitate with
hot 1 + 2 HCL and ccllcet the sclutien in a 300 ml, plotirmum dish,
Eveporate the HC1 scluticn to near drynecss, add 10 ml. HF and
svaperate te completce dryness. Wash dcwn the sides of the platinum,
dish with warm water, add 2 fowdrcps cf HF and worm cn thc stesm
bath fcr 10 mimuitcs. Cccl, and filter thru 742 Whetmen prper,
washing the precipitetc with cccl watir centoining » fow dreps of HF
per 100 ml, scluticn, Trensfor the poper ~nd precipitnte te 100 mi.
plotinum dish, dry, ond ignite at L75°C to destrcy the peper. Ceol,
2dd 2 ml, H,S0), 1 ml, HNO;, ond fume strcngly, Cecl, wash dewn the
sides cf the dish with wator, ond agnin heat tc fumes of 503 tc cxpel
flucrides. Coccl, ond using cecl water, transfer the scluticn tc 2
250 ml, beoker, 4cd 5 ml, HC1, 1 ml, HNCs, snd beil tc ccmplcte
solution, Add NH;OH tc precipitaticn and 10% in c¢xcess, Cocl, and
filter thru #40 Wﬁamzn poper woshing with cocl 2% NH)CL - 10% NH)OH
soluticn, ) .

Stcp IV Scparaticn ¢f Thorium From the Rarc Ecorths

Dilutc the HC1 scluticn of the oxides frem the moin oxclatc precipitotion in
Stcp IIT tc100 ml, velume, fidd 10 ml, cf HC1 =nd heat ncor tc boiling.
Now filtcr this hot scluticn thru the peper centeaining the HHyOH precipitete,
Cclleet the filtrate ond woshings in o 4,00 ml, berker, Trensfer the filter
aper ond eny inscluble residuc tc o tored plotinum dish, dry ond ignite to
ccnstont weight at 1000°C, Dcduct the weight of the filter poper ~sh, Any
rosiduc found ot this pcint will mest certainly be therium oxide, nnd mst be
dissclved by fusicn with pctessium bisulfate, freed cf sulfates by NHhOH
precipitaticn, disselved with hot HC1 ond sddcd to the moin chleride solution
in the LOO ml, bezker.

_CFFICIAL-USE-ONI¥- -
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Add 0.2 -~ 0,3 grrm sodium mete bisulfite crystsls and 10 grems of NH,Cl, Add

NH, OH until & perm~ncnt turbidity is preduced ond then bring back in soluticn

with 1 + 1 HC1 =dding drcpwiscs Add 1 drep HCL in excess snd heat tho sclution
to 60 - 70°C, Rcmeve from the heat snd &dd 2% heoxemine sclution slowly until &
turbidity sppecrs and then 5 ml, mere; Werm ot 70°C for 30 minutes or until the
precipitate scttles leaving o cleor supernatent scluticn, Add 1l ml, more of 2%
hex~mine sclution, znd if no turbicity appears, precipitetion is complete, Filter
thru = #10 Whotman paper and wash with warm 5% NH)Cl soluticn made just cymoniacal
to methyl orange, collecting the filtrate in 2 ligcr becker,

Dissclve the precipitate on the paper with 100 ml. hot 1 + 2 HC1l ~nd wash paper
wcll with het 5% HC1 collecting the sclution in the originnl beoker, Repeat the -
hexomine precipitaticn exactly as described cbeve until the filtrote shows no
precipitete when mode strengly armmoniscal, Combine 211 the filtrates in the
1iter beoker and procced as directed under Step Ve Dissolve the finsl hexomine
precipitate os before collecting the sclution in 2 250 ml, pyrcx becker, Evaporat
1o dryncss on o steam bath, 2dd 25 ml, saturated oxnlic 2eid and allew te stand
for 5 minutes, then dilute to 100 ml., cover with 2 watch gless, ond boil gently
for © mimutes, Allow to stand cvernight at room tempercturc nnd filter thru #1
Vhatmn paper. Wesh well with cocl 2% exelic ncid sclution, Transfer the paper
ond precipitate te o tercd pletinum crucible, dry and place in 2 cocl clectric
mffle furnsce. Bring the tomperaturc up tc 1000°C and ignitc tc constont
weight as TO,, Czlculate the average of the duplicate tests to dry bosis using
the average moisturc result fcund in Step I, :

Step V Determimaticn of Rarc E~rths

Heet the combined filtrotes from Step IV in the liter becker te near boiling and
add NH; OH tc precipiteticn and 10% in excess. Cccl in water both and allow the

‘precipitate t¢ scttle. Filter thru #£40 Whatmen paper, wesh with cccl 22 NH(C1 -

10 NH; OH soluticn and discord the filtrate, Dissclve the precipitate with hot

1 + 2 HCl ~nd wesh the paper frec of sample with hot 5% HCl., Collect the sclution
in = 250 nl, pyrcx becker and evapcrate te dryness cn 2 steam bath, Add 25 ml,
soturated oxalic acid and sllew tc stond for 5 minutes, then dilute to 100 ml,,
cover with watch glass ond boil gently for 5 minutes, Allow to stond overnight
ot rcom tempersture, filter thru #L2 Whotmen papér,. and wash with cocl 2% oxalic
acid solution, : ~ .

- Transfer the paper ond precipitate tc 2 tered platinum crucible. Dry ond place

in o cccl maffle furncce, Bring the temperature up te 1000°C aond ignite to

constent weight, Wcigh as rare earth oxides ond coleulate the average of the

cslutzlicate results to the dry basis, using thc averzpge moisture result found in
p I, ' )

Note = 411 filtroticns moy be speeded up by adding e smell amcunt of ashless
peper pulp teo the filter. ’ Lo : .
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Step VI Determinaticn of Sulfates

In duplicate, nccurately weigh 2.5 groms of the prepared sample ond tronsfer te
& 500 ml, volumctric flzsk, add 25 ml. of HC1l 2and boil until the volume is 10
ml, Dilute to LOO mi. with water, 2dd 25 ml, of 10% oxslic ccid soluticn, and
hect to boilingl [1lcw to stand overnight =t recm tempersture, Make te volume ¢
with water ond mix, Filter thru 2 dry paper ond transfer o 200 ml, alicuct

(1 grom scmple) to o LOO ml., becker, Dilute te 250 ml, volume ond heat te
beiling, Add 10 ml, cf 10% BaCly solution, drcpwisc while stirring =nd digest

en 2 steam both until the precipitate scttles completely, After L heurs filter
thru #42 Whatmen poper and wash with water,

Dry in o tored plotimum crucible ond ignite tc ecnstont weight ot 1000°C, Veigh
cs BoSO), ond colewlate the overage weight, tc SC4. .

Height of BaSO, x ,3L3
Weight of sample (1 gm.)
Using the averege moisture found in Step I, cnleulate to dry basis,

x 100 = SO3, weight %

Step VII Determinaticn of Phespherus

Tronsfer a2 50 ml, zliquot (425 gm, somple) ef the HNO, sclution conteined in
the 500 ml, volumctric flask from Step IT te o 250 mly pyrex becker., Add 15
groms of WH)NO; and heat tc U5°C in o censtant temperaturc woter both. Add
25 ml, .of ammohium molybdnte scluticn, stir well and cllew tc stond in the
censtent tempercture water bath for 30 mimites with stirring overy 10 minutes,
Filter thru #42 Wh-tm~n prper ond wash frec of acid with ccel water, Return
the precipitate ond paper tc the criginsl beeker, add 50 ml., of water and
slcwly add stondnrd 2lkeli hydroxide sclutien, while stirring, until =11 the
precipitote hos dissclved ond net mere thon 2 ml, cf cxeess, if helf nermol
21k21i is uscd, J4dd 5 drops of phenolphtholcin indicator scluticn and titrote
the oxcess 21lkeli present with standerd HHOB scluticn (tc the disappearance

¢f the pink cclor), : o .

-

(*R~BR)x.3086 :
Weight of somplc (.25 gm.)

¥hen & = ml, stendard olke1i hydrexdde sdded
B = ml, stendard HNO3 scluticn required
R = nermality of standard sclutions

= Phcsphcrus expressed as PZOS’ wt, &

Preperaticn of Ammonium Molybdate Sclution

Dissclve 100 grams of Mo0; in 2 mixture of 1Lk ml,” NH OH ond 271 ml, water, ,
Ccol znd syphon slowly into 2 cccl mixture of stirring 489 ml. HNO3 ond 1118 rml,

. woter, fllow tc stend overnight and filter just befcre use, Store in gless
.stcppered bottle, - :
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Step VIII Determinaticn cf Chlorides

Chlcrides ore procipitoted with silver nitrate and determined by moasuring the
scattered light coused by the particles in suspensicn, using the Fisher Phcte
Nephelometer with ultre violet light and quininc sulfote scluticn for genernting
flucrescence, Veoter used should be chlcride free,

Stendardizaticn of Nephelemeter

Use #4140 filter on left s:{de '
Blonk filter in ccnter
k30 + filter on right

Reagents required and preparsticn ¢f Stendard Curve,
.025% water scluticn of quinine sulfate -
+16L9 groms c,p. NoCl diluted te 1000 ml, (Sclution 7A")
each ml, contains ,0001 gram chlerine.
Frem the stock Scluticn "A" prepare 2 standsrd curve by plecing inte 100
mi, volumctric flrsks 1 ml, of HNO3 ond te flosk

#1 Water cnly for blank :

#2 1 m, cf Scluticn "A" ~ ecntaining ,0001 gm C1°

#3 2 ml, of Scluticn "A" -~ centaining ,0002 gn C1

#1 3 ml, cf Scluticn "A" = ccnteining ,0003 gm C1

#5 5 ml, cf Sclution "A" —~ ccnteoining 0005 gm Cl -

" fTurn cn the ultre viclet lcmp ond rllew tc warm up, 4dd 1 ml, ¢f 1% silver nit-

rate t¢ fl~sk #5 ccntaining .0005 gm chlcrides, moke te volume immedintely ond mis
Tramsfer the somple tc the Half Block ccll, plore in the nephelemeter, fill the
cther ccll with the ,025% guinine sulfate generoting scluticn ond belance the
nephclemeter 2t 100% tronsmissicn egoinst the standerd coc ntmg the ,0005 gn

chlcride precipitaticn,

Then precipitete #4 in the some monner, recerd the reading, and ccntinue en
thru the serics of standards o2nd the blank, Deduct the blank reading from cach
- of the stendords and «n lincar groph poper, plet the net reading ageinst grom of

somple per 100 ml, velume, Draw the curve ccrmecting the peintse

!‘.nﬁlytic‘.l Prccedure

Balence the ncphelemeter with the #5 sclut:.cn, prepored each time a now sorple is
run, ond tronsfer an aliquet ef the s._mple scluticn frem Step IT egquivelicent te
~.25 gn (50 ml,) tc a 100 ml, vclumeiric flask, Add 1 ml, cf 1% AgNOy scluticn,
dilute to vclume and mix, Immediately transfer the scluticn tc 2 holf black cell
and determine the transmissicn ¢f scattered light duc tc the sample, Recerd the
reading ond from the standard curve, determine the chleride centent of the sample,
deducting the reading frund en the bl’:nk. Czleoulate te dry basis using the
mcisture found in Step I, :

’ .22- . ' N . . N
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Step I¥ Determination of Fluorine

Trangfer a 100 ml, aliquot' (.5 gm sample) of the solution in the 500 ml,
volumetric flask from Step II to & 250 ml, vycor heaker.

Make ammoniacal and evaporate to near dryness. Add 10 ml, of lime water and
evaporate to complete dryness, Ignite the residue at 600°C to expel the ammonium
mitrate and ammonium sulfate salts, Cool and transfer the residue to the fluorine
dMstillation flask, Add 2 glass beads and 10 ml.of 60% perchloric acid, Attach
the thermometer stopper, and place the flask in the constant temperature bath,
Allow the temperature to reach 859C and turn on the steam, Distill 175 ml, at
135°C into a 250 ml, beaker, keeping the distillate alkaline during the distilla~
tion by the dropwise addition of 0,1N NaOH. Neutralize with 5% NaOH solution to

- phenolphthalein indicator and evaporate the solution to less than 50 ml, volume,

Transfer the sample solution to a 100 ml, tall form beaker, add 5 drops of .1%
aquecus solution of sodium alizar in sulfonate indicator and neutralize with .1
normal acetic acid. Add 2% ml, of monochloracetic acid-sodium hydroxide buffer
solution and titrate the fluorine with standard .0l normal thorium nitrate
solution, .

From the volume of thorium nitrate solution required, read the milligrams of
flvorine present fram the standard curve, :

Calculate the average result to dry basis using the average moisture found in
Step Io :

Preparation of the Standard Curve

Prepare a standard curve with c.p. sodium fluoride, titrating aliquots containing
.02 = ,05 = o1 = o2 = ,5 and 1,0 milligrams of fluorine with ,01 normal thorium
mtrate solution, Flot milliliters of ,01 normal thorium nitrate solution against

“miliigrams of fluorine. The curve is not a straight 1ine and the same analyst

should titrate the standards and samples,

. '-23-
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APPENDIX "D-3"
SPECIFICATIONS OF
" THORIUM FRODUCT

The orude thorium hydroxide product delivered by the Contractor shall have averag
moisture content of 15% and shall meet the following speclfications when essayed
in accordance with the specified method, after drying at 110 £ 5°C to constant
welght, or when dried according to other mutually agreed upon conditions,

o, . 61 i,
Rare Farth Oxide  B% max,
S04 | | 28w
Po0g T 7% "
Insoly in HNO, . og W
c1 0,1% ©
F 0,1% "

' OFFICIAL-USE ONLY
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APPENDIX "D
PROCEDURE FOR RESOLVING
DIFFERENCES~THORIUM HYDRATE PRODUCT

The analyses for thorium oxide contenmt and rare earth oxido, Pp0g, SO5, insolubles
fiuorine and chlorine impurities reported by each lzboratory s be” the mean of"
duplicate analyses for each lot of thordum hydroxide delivered by the Contractore
The duplicate analyses used in computing the mean shall agree within 0,5% thor-
ium axide, or any other percent mutually agreed upon, ’

If the thorium oxide content of the crude thorium hydroxide product as reported
by the Commission and the Contractor do not differ by more than 0,5% thorium
oxide, or any other percent mutually agreed upon, then the mean of the itwo
reported determinations shall be accepted as final and binding on both parties,

'If the difference between the two analyses is greater than 0,5% thorium oxide,

or any other percent mutually agreed upon, then a retained sample shall be sube
mitted to & mutuelly acceptable laboratory for umpire analysis of the thorium
oxide content,

The mean of the anslyses of the umpire and the analysis of the Contractor or the
Commission whichever is closer to the umpire analysis (or the analyses of both
the Centractor and the Commission if they are equally distant from the umpire
analysis) shall be finsl and binding on the parties to this centract, The cost
of the umpire anelysis shall be borne by the party whose determination is further
from the analysis of the umpire, In the event that the umpire analysis is equally
distant from the analysis of each party, the cost shall be divided equally by ‘
the parties, ) . . .

If the mean of the Contractorl!s analysis and the Commission!s analysis for
impurities content fails to meet specifications, a retained sample will be sent
4o the umpire if either party requests same, The mean of the analyses of the
umpire and the analysis of the Contractor or the Commission whichever is closer
to the umpire analysis {or the analyses of both the Contractor and the Commission

4f they are equally distant from the umpire analysis) shall be final and binding

on the parties to this contract,

OFFICIAL-BSE-ONLI=:
. .

- - e W S—— e =




——n

, P | B CONTRACT NO. u(1.9~6) 993
g - Amendment No. }

L]
1

'THIS AMENDMERT, entered into and effective as of Nvtuabe 30145 é.
by and between the UNI'IED STATES OF AMERICA (hereinafter called the '

. “Government®) acting through the UNITED STATES ATCMIC ENERGY COMMISSION

(bereinafter called the "Commission®), RARE EARTHS, INC., & corporation
of the State of Kew Jersey and W. R. GRACE & CO. , & corporation of the
State of Connecticut, baving a place of business at Baltimore, Maryland:

WITRESSETH mw. _

. - . C -

WHEREAS, the Commission and Rare Earths, Inc. s entered into Contract
Fo. 11‘(49-6)-993 en July 18, 19555 and_ ,

WHEREAS oi: the day and -year first above written Y R. Grace & Co., ’
sole shareholder of-Rare Earths , Inc., dissolved Rare Earths, Inc. s and
succeeded to all of its outstanding rights, liabilities and obligations;
and - ' '

- me — - . . . . - - - e Br @ s e v eme wer e .-

WHEREAS, docmnentary ‘evidence of the lawful dissolution of Ra.re
Earths, Inc. hns been_furnished the Comnission, and_ o

HHEREAS this amendment is anthorized by and negotiated under the
Ltomic Energy Aet of 195 in the interest of the common defense and
secnrity, . , i \

HCH ’ TEEREFORE the parties hereto nmtnally a.gree as follows. e
1. ¥. R. Grace & 00. hereby becomes a party. to Contract Ho. “AT(49-6)~993
in the place of Rare’ Earths » Inc. and undertakes to perfom according to

- the terms and provisions thereof the work heretofore required to be peri'ormed

by Rare Earths, Inc. a.nd rem.ining unperfomed on the eﬁ'ective date of this
mndment. o L

2, Rare Ea.rths ’. Inc. ,. hereby wa.ives a.ny and all rights that it may ~
have against_ the” Commission or the Govermment under Contract No. AT(49-6)-993
and consents to the substitution of W. R. Grace & Co. as contracting party
thereto in its place.

i

- 3. ¥. R, Grace & Co., as successor to Rare Earths, Inc., hereby
succeeds to all ¢f the rights and privileges and assumes all of the - '
obligations and liabilities of Rare Earths, Inc. under Contract No. AT(49-6)-993
to the same extent as if W. R. Grace & Co. and not Rare Earths, Inc. had been
the original contracting party with the Commission under the contract; and
wherever the term ¥Rare Ea.rths, Inc.® appears in Contract No. AT(49-6)=993
the tern *W,-R. Grace & Co."™ shall be substituted therefor.

000657
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: IN WITNESS WHERE(F, the parties hereto have exscuted this »sendment as
of the day and year first above written., . .
. : ' .

, S THE UNITED STATES OF AMERICA
WITHESSES: - By; PNTTED)STATES ATOMIC ENERGY CGHMISSIOR
Poge D /1741//’/ L .t 7" gé’uéx/pm_\
,:ZJL. _z‘ - -' gﬁ: _iiiiifi’is’fi qz%on of Raw Materials
7 —
WITNESSES: - © RARE RARTES, IXC.

}

S.Cade e 2% A
_MM— L i‘itl:: .. Director
Dates. : W?E lqsls

WITNESSES: - o W. R. GRACE- '00(" » '
’ ) ' . 7/’ 2
Jonso 2 ¥, Iémﬂé By . /%7,\ .
\

Title: Executive Vice President

. Dates

el ¢ foleen,
. ‘I, _R. S. Clark o
of Rare Farths, Inc., & corporation named as a party herein; that B M landle

. certify that I am the _Assistant Secretary

vho signed this amendment on behalf of Rare Earths, Inc. was then . Director ..

of said corporation; that said amendment was duly eigned for and on
bebalf of eaid corporation by authority of its governing body and is within the scope
of its corporate powers. : i : . .o ‘

" WITNESS my hand and the seal of said corporation.

y o . . A .
.’A tar . . R
. .- e ) .

(CorporateASea.l') - o .R. S. Clark

4

I, M. C. Roop , certify that I am _Assistant Secre
of W. R. Greos & Co., & corporation pamsd as a party hereinj that }. G, Geiger
who signed this amsndment on bebalf of W, R, Grace & Oo. was then Executive Vice
President - of seid corporation; that said amendment was duly signed for and oz

. Debalf of eaid corporation by authority of ite governing body and is within tke scope
" of its corporste powers. L _

* VITNESS my hand and the seal of sadd corporation.

.. \'. . ’ :
et g . . .

(Corporate Seal) - "M, C. Roop 7

N
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1 A TP CONTRACT NO.AT(L9-6)-993
+Y Amendment No. 2
THIS AMENIMENT, entered into this 9th day of July , 1957,

and effective as of September 21, 1956, by and between the UNITED STATES
OF AMERICA acting through the UNITED STATES ATOMIC ENERGY COMMISSION
(hereinafter called the "Commission") and W. R. GRACE & CO., a corporation
organized under the laws of the State of Connecticut (hereinafter called

~ the "Contractor"):

 WITNESSETH THAT: - | o
WHEREAS, by Amendment No. 1 effective November 30, 1956,.subject '
coniract was assigned to Contractor; and ' :

. - WHEREAS, by Change Order No. 1, dated September 21, 1956, the
Commission ordered the Contractor to alter the specifications for
shipping containers for rare earths sodium sulphate; and

WHEREAS, Contract No. AT(L9-6)-993 provides for an equitable ad-
justment in price in the event an ordered change causes an increase or

decrease in the cost of performing the contract work; and ]

WHEREAS, it has been determined that Change O'rder. No. 1 causes an
increasc in the cost of performing the work under Contract No.AT(L$-6)-993;and

WHEREAS, it is now desired to modify Contract No. AT(L9-6)-993 to
provide for an appropriate increase in the contract price; and .

WHERﬁAS, this amendment is authorized by and executed under the Atomic
Energy Act of 195L; .

' NOW, THEREFORE, the parties hereto agree that Contract No.AT(L9-6)-993
shall be and is hereby amended in the following particulars only:

(1) By deleting the specifications for the shipping containers for
rare earths sodium sulphate set forth in paragraph (3) of ARTICIE I -
SCOPE OF THE WORK ar}d inserting the following specifications in lieu thereof:

n5E gallon, hot-dipped, 'galvanized steel drum made of 18-gauge
steel with two rolling hoops which will permit_the clearance of
the clamp ring when the drmum is rolled on its side and have full
open-head with 12-gauge belt-type, clamp ring closure made air-
tight with a synthetic rubber gasket. In case the component

of the drums are hot-dipped galvanized before assembly,
the body of the drum shall be hot-dipped galvanized after the

side seam is welded." . -

%\ b
DL‘
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(2) by adding the following paragraph (L) to ARTICLE IV-PAYMENTS:

n();) In addition to all other payments provided for under this
contract, and upon submission of a properly certified invoice,

the Commission shall pay to the Contractor once each month a

sum equal to the number of drums of rare earths sodium sulphate
delivered bereunder during the previous month multiplied by .
either (i) Three Dollars and Ninety-Six Cents ($3.96) or

(11) the difference between the actual cost to the Contractor

of each such drum and Five Dollars and Seventy-Five Cents

($5.75), whichever sum is smaller.”

IN WITNESS WHEREOF, the parties hereto have executed this amend-
ment on the day and year first above written. .

WITNESSES: THE UNITED STATES OF AMERICA
| By: UNITED STATES ATOMIC ENERGY COMMISSION

o NT iy
Wnadas r&‘H—a_,-Z&cQ C-.')///L — v e TS

- - / .

'(99 rug 9 %WM éﬂe{nirectdr, Divi/sion/of Raw Materials

WIMESSES: " W. R« GRACE & co. * )

" Executive Vice President

I, M. C. Roop, certify that I am the Assistant Secretary of the
corporation named as Contractor berein; that M. G. Geiger who signed
this amendment on behalf of the Contractor was then Executive Vice
President of said corporation; that said amendment was duly signed for
and on behalf of said Contractor by authority of its governing body and
is within the scope of its corporate powers. :

WITNESS my hand and the seal of said corporation.

N

(Go:l'po-i'ate' Seal)




Harold Davis went through all files
and determined this was the only
contract we had for the Monozite Plant

at Curtis Bay with the USAEC.

MIBerger 5/5/78
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' NOW, THEREFORE, the parties hereto agree that the Contract as heretofore
" amended shall be and is hereby further amended in the following particulars

. onlys
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Contract No. AT(L9-6)-993

{ Amendment No. 3
¢ Date: . November 16, 1959
‘SUPPLEMENTAL AGREEMENT ’

N .. <

[ . ) R 13 SR .
THIS AGREEMENT entered into this " 16th day of ;___Nove‘mber. and
effective as of January 31, 1958, Dy and between the UNITED STAIES ATGIC
ENERGY COMMISSION (hereinafter referred to as the "Commission") and W. R.
GRACE & CO., a corporation organized under the laws of the State of
Connecticut (hereinafter referred to as the "Contractor").

Iy
*

WITNESSETH THAT: .
M. . , .
WHEREAS, Contract No. AT(L9-6)-993, effective July 18, 1955 (hereinafter

“referred to as "the Contract") was entered into between the Commission and

Rare Earths, Inc. for the performance of certain work and services; and

WHEREAS, by Amendment No. 1, effective November 30, 1956, the Contract was
assigned to Contractor; and o

WEREAS, by Amendment No. 2, effective Septeinber 21, 1956 the specifications
of the Contract for shipping containers for rare earths sodium sulphate were

altered; and

- WHEREAS, it is now desired to further amend the Contract with respect to
.- amounts of monazite to be delivered to Contractor by the Commission, size of
" delivery containers, final delivery date, and methods of weighing, sampling,
. and packaging; and - A S ' o, T

-~ o~

" WHEREAS, this Amendment is authorized byand executed under the Atomic
_Energy Act of 195k, as amended, in the interest of the common defense and
security; CS .. T el : _, : .

-,

~

1. "By .de_leti:n'g. the words and figures "7900 short tons" set forth in ~

paragraph (1) of Article I - SCOPE OF THE WORK and inserting the words and

figures "997.61 short tons" in lieu thereof.

[

L. -2. By deleting the specifications -for the shipping coﬁiainers for
- thorium hydroxide as set forth in paragraph (3) of Article I - SCOPE OF THE

- WORK and .inserting the following specifications in lieu thereof:

’ , j-' T -'.Qh;gallon fibre drums with aluminuni foil barrier :

"+ .. construction to be in accordance with Consolidated = ° " .
" ... Freight classification, 300 pound net weight limit® .

- N . .. . i Lo Y ;
Lo Lo .. .. .
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3, By adding the following paragraph (5) to Articie IV - PAYMENTS

n(5) Upon completion of delivery to the Commission of o
: thorium hydroxide obtained from other sources as o

o »" provided in Article II - SPECIFICATICNS AND .
: RECOVERY there shail be deducted from any amounts .
~ ,Otherwise due the Contractor a sum equal to the
" 'number of drums of thorium hydroxide obtained from I
_other sources and delivered to the Commission o
. multiplied by £0.745, the difference in cost
between Ll gallon drums and 2l gallon drums."

. L. By inserting the following sentence at the end of the fifth (sth)

sentence as amended of paragraph (3) of Article I - SCOPE OF THE WORK:

, © "All drums of rare earth sodium sulphate will contain
700 pounds net material.” o ~

S, By deleting from the last sentence of paragraph (3) of Article I -
SCOPE OF WORK thée words "the date which is thirty months from the date vhich
Is the first day of the month following the execution of this contract by
the Commission" and inserting the date "June 1, 1960" in lieu thereof.

- b By deleting Appendix uC-3i" and inserting the following in lieu.
thereof: - . R - .
oo mappendix 'C-1'

R T “Sampling procedure for
AR R_are'lf‘,a.r;hs Spdlum- Sulphate

. nRare earths sodium sulphate will be packed into the galvanized
 steel drums and stored pending inspection. In the presence of a
- Government inspector each drum will be opened and a gross sample will
' de taken using a grain trier 30 inches long and 4 inch diameter with 9
openings. The gross sample will be riffled to form a composite sample
for each lot. The composite sample will then be divided into four
equal parts. One (1) part will be retained by the Contractor for-
; analysis, one (1) part will be forwarded to the U, S. Atomic Energy
. Commission, New Brunswick, New Jersey for analysis and two (2) parts
_will be held by the Contractor for possible umpire analysis. Weighing
" of the drums will be witnessed by the Government inspector end the
- gross and tare weights as well as the 1ot number will be marked on

- each drum.™ LT hae : R
L L 7. By gleletiné Appendix nD-1" and inserting the following in lleu |
" - thereof: P P P IS S I PNV C
oS 4 ) "“ . ' :'\.-_‘i ._- | »-,;.. . IlA'p'pmdix .D-l' Y _;__' v, ‘.".“ o - — g
ST ivgper T4 0L Sampling Procedure for R S
Lol -" .Thorium Hydrate Product IR ST
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"Thorium hydroxide will be packed into the pre-numbered tared fibre
drums. Samples for the plant control system will be taken during the
packing. The drums will be imnediately closed. Drums of product :
* .approved by the plant control system will be moved to a warehouge area .
set aside for this purpose. Accumulation of drums will go on until a
minimun shipment weight has been reached at vhich time the Government' :
inspector will be called in for the official gross weighing and
sampling. Under the supervision of the Government inspector, each drum
will be opened and a sample taken by pipe thief inserted to the full
depth of the contents and with placement varied out from the top center
so ms not to take all samples from the same spot. The sample so taken
will approximate 0.57% of the weight of the material and will be
{mmediately placed in a clean container and the container closed. The
drum opened for sampling will be immediately closed and weighed. The
gross and tare weights will be marked on the drum., When all the drums
{n the shipment have been sampled, the sample will be thoroughly ni xed
by rolling for one-half hour. The blended sample shall be passed
through crushing rolls set onz-quarter inch apart. If the sample is
essentlally all minus one-quarter inch the crushing operation may be
omitted. The blended, minus one-quarter inch sample will be cut down
by passing through a Jones splitter and two samples of about 15 pounds
each derived for moisture determination. The two 15 pound samples
shall be weighed into a suitable tray for drying and dried to constant
weight at 110°C + 5O for mojsture determination. .The two moisture
contents so determined shall .not be further apart than 0.5%., The two
dried samples shall be blended together. - After blending, four one-
pound analytical samples will be taken and placed in sealed glass jars.
" One (1) sample will be retained by the Contractor for analysis, one (1)}
" will be forwarded to the U. S. Atomic Enargy Commission, New Brunswick,
¥ew Jersey for analysis, and twe (2) will be held by the Contractor for
“possible umpire analysis."” S ' . I

. .‘IN WITNESS 'WH'ERE.OF , the pé.rties hereto have',executed this ‘amendment on the
day and year first above written. - Lo o S

wTNESSES: . - L. 0 . THE WITED STATES OF AMERICA

: BY: - UNITED STATES ATOMIC ENERGY COMISSION

Acting Director

- S g& 'm; K. M; Ti{;le: Division of Raw Materials

.. vrmisss: © DT L R. GRAGE4\CO. S 4

P BN . s . m’: i ]
e TP - _ - =

P __(f JD W . Title: Executive Vice Presidents

‘-
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1, W. A, Case ‘ , certify that I am the Assistant Secretary of
the corporation named as Contractor herein; that M. G. Geiger vho
signed this amendment on behalf of the Contractor was then txecutive Vice
President of said corporation; that said amendment was duly signed for and
on behalf of said Contractor by authority of its governing body and is -
within the scope of its corporate powers.- |

. a : . 4
WITKESS my hand and the seal of said corporation. ‘{
- . - I R . l .1 ‘i . . T .;
'_; . e . PR | ’ :
5 &
. .
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}: . :.'-' ‘v
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