
JAN 25 1995

License Nos. 19-01398-20 (Retired)
19-01398-32 (Retired)
SNM-11 (Retired)
SNM-53 (Retired)
SNM-849 (Retired)
SNM-907 (Retired)
SNM-1192 (Retired)
STB-187 (Retired)

Docket Nos. None
None
070-00014
070-00058
070-00908
070-00932
070-00058
040-03296

Ms. Joanne Brooks
Environmental Specialist
Maryland Aviation Administration
3rd Floor Terminal Building
P.O. Box 8760
BWI Airport, Maryland 21240

SUBJECT: NRC REGION I INSPECTION NO. 94-001

Dear Ms. Brooks:

As Stephen Holmes of my staff discussed with you by telephone on October 20,
1994, the Nuclear Regulatory Commission (NRC) has been reviewing records to
ensure that facilities, where activities were authorized by Atomic Energy
Commission (AEC) and NRC licenses that have been terminated, are suitable for
release for unrestricted use in accordance with current NRC guidelines. As
you may be aware, the NRC and its predecessor, the AEC, issue licenses that
authorize the use of various radioactive materials.

A contractor for the NRC, Oak Ridge National Laboratory (ORNL), initially
reviewed each terminated license file and scored it according to a system
designed to identify facilities that require additional review by the NRC
staff. In general, files that indicate that radioactive material may have
been used at particular facilities, but which do not include adequate final
survey records for those facilities, are identified for additional review.
The review by ORNL identified License Nos. 19-01398-20, 19-01398-32, SNM-11,
SNM-53, SNM-849, SNM-907, SNM-1192 and STB-187 as files describing sites that
require additional review. These licenses were issued to Martin-Marietta,
Isotopes, Inc., and Ebasco and authorized activities at the Martin-Marietta
Middle River Facility and the Martin State Airport. The Region I staff
reviewed these files and determined that additional action was necessary since
the information in the files did not provide sufficient detail to conclude
that Buildings C, D, KJand KC meet current guidelines for release for
unrestricted use.
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J. Brooks -2-
Maryland Aviation Administration

On November 3, 1994, Mr. Holmes and Mr. Ray Manley of the Maryland Department
of the Environment conducted an inspection at the Martin-Marietta Middle River
Facility and Martin State Airport to determine whether radioactive
contamination remains at those facilities as a result of activities previously
authorized by these licensees. The findings of this inspection were discussed
with a member of Mr. Jake West's staff, Glen Peregoy, at the conclusion of the
inspection. The inspection report is enclosed with this letter.

As described in the enclosed report, the inspectors conducted a survey of each
of the facilities and contacted and interviewed current and former employees
of the licensees noted above. No radiation levels above background were
identified at any of the sites. Only one building (C), in which only sealed
sources were used, is presently being utilized. Another building (D) had been
demolished and now only a concrete pad remains. The two remaining buildings
(KJ and KC), on the Martin State Airport, have been abandoned and are
scheduled for demolition pending remediation of asbestos and funding. Based
on these facts and the findings described in the enclosed report, we plan no
further action on these sites. They are suitable for unrestricted use.

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 enclosed
report will be placed in the Public Document Room. We will also provide
copies to representatives of the State of Maryland.

No reply to this letter is required. Your cooperation with us is appreciated.
If you have any questions, please contact Stephen Holmes at (610) 337-5390 or
me at (610) 337-5252.

Sincerely,

Original Signed By:
John D. Kinneman

John D. Kinneman, Chief
Site Decommissioning Section
Division of Radiation Safety

and Safeguards

License Nos. 19-01398-20 (Retired) Docket Nos. None
19-01398-32 (Retired) None
SNM-11 (Retired) 070-00014
SNM-53 (Retired) 070-00058
SNM-849 (Retired) 070-00908
SNM-907 (Retired) 070-00932
SNM-1192 (Retired) 070-00058
STB-187 (Retired) 040-03296

Enclosure: NRC Region I Inspection Report No. 94-001
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cc w/encl:
Jake West, Manager, Martin State Airport
R. Manley, State of Maryland

Distribution w/encl:
PUBLIC
Nuclear Safety Information Center (NSIC)
Region I Docket Room (w/concurrences)
P. Goldberg, NMSS
C. Gordon, RI
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U.S. NUCLEAR REGULATORY COMMISSION
REGION I

Report No.

Docket Nos.

License Nos.

94-001

None, None, 070-00014, 070-00058, 070-00908, 070-00932,
070-00058, 040-03296

19-01398-20, 19-01398-32, SNM-11,
SNM-1192, STB-00187

SNM-53, SNM-849, SNM-907II m I

Licensee: Martin-Marietta Aero & Naval Systems
103 Chesapeake Park Plaza
Baltimore, MD 21220

Facility Name: Middle River Facility and Martin State Airport

Inspection at: 2323 Eastern Blvd
Baltimore, MD
and
701 Wilson Point Road
Baltimore, MD

Inspection Conducted: November 3. 1994

Inspector:

Approved by:

St.om . ole sRRadiation Speciaist

Jn b'. Kinnemam, Cief
SQteecommissioning Section

I datL(

' ate

Inspection Summary: Closeout Verification Inspection No. 94-001.

Areas Inspected: Announced, inspection and survey of Buildings C and D at the
Martin-Marietta Middle River facility and Buildings KJ and KC at the Martin
State Airport.

Results: No radiation levels above background were detected and no indication
of contamination was found in any of the buildings. Based on information
obtained from NRC files, Martin-Marietta and Raytheon (formerly EBASCO)
employees and former employees, statements from the present owners, and the
inspectors' surveys, these facilities are suitable for unrestricted use.



DETAILS

1.0 Persons Contacted

Joseph Alcarese, Esq.
Joanne Brooks, Environmental Specialist, Environmental Program Manager,

Maryland Aviation Administration
Richard Brisson, former Acting Program Administrator, Maryland Dept. of

the Environment, Radiological Health Program and former
Martin-Marietta/Isotopes, Inc. employee

Thomas Flynn, Jr., Engineer, Raytheon (formally Ebasco Services, Inc.)
* Ray Manley, Inspector, Maryland Department of the Environment

Glen Peregoy, Engineer, Martin State Airport
* Jeffrey G. Smith, Manager Environmental Affairs, Martin Marietta

Jake West, Manager, Martin State Airport

" denotes those present at exit interview

2.0 Background

2.1 General

As part of a program to ensure that facilities where activities
authorized by AEC and NRC licenses that have been terminated were
suitable for release for unrestricted use as specified in current NRC
criteria, the docket files for License Nos. 19-01398-20, 19-01398-32,
SNM-11, SNM-53, SNM-849, SNM-907, SNM-1192, and STE-187 were reviewed.
Based on information in the files, the radiological status of four
buildings could not be determined with certainty. These are Buildings C,
D, on the Martin Marietta Corporation Middle River Facility and KJ
(critical facility), and KC (radioisotope laboratory) on the Martin State
Airport. Therefore, an onsite inspection was conducted. Prior to the
on-site inspection, available records pertaining to the licensing,
operation, and decommissioning of the activities in and around these
buildings were reviewed by the inspector. Additionally, the inspector
contacted two persons who had direct contact with these sites during
actual operations or decommissioning: Mr. Thomas A. Flynn, Jr. the
Project Manager of the 1965 "dismantling" of the Liquid Fluidized Bed
Reactor (LFBR) at Building KC and Mr. Richard Brisson, a former employee
of both Martin-Marietta, and Isotopes, Inc. Information obtained fro7
these sources is documented in pertinent sections of this report.

2.2 Building D

Building D was located at the Martin-Marietta's Middle River, Maryland
facility which is also called Chesapeake Park. Under License Nos.
19-01398-32, SNM-11, SNM-53, SNM-1192 and STB-187 a wide range of
byproduct, source and special nuclear material were used in connection
with various research and development activities in addition to work
under government contracts. The facility was decontaminated in late 970
under License No. SNM-1192, the license termiv-:ed, and the building
subsequently demolished, leaving only the concrete basement floor/pad.
An NRC inquiry regarding the site in June 1982 concluded that the site
met the then current criteria for unrestrictec use (Report Nos. 040-
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03296/82-01 and 040-02308/82-011). However, there was no indication that
a verification of the licensee's commitment to seal five contaminated
drains with concrete was made.

2.3 Building C

Building C, also located at the Middle River site, was to have been used
under License No. SNM-849 for operations involving encapsulated Pu-238 in
conjunction with SNAP reactors and testing of fuel capsules and
radioisotope generators containing Pu-238. This was reported to have
occurred in the Environmental Test and Large Vacuum Chamber Laboratories.
The building, which was being used as a warehouse at the time of this
inspection, is a very large hanger type structure with a corresponding
large basement. No records were available regarding the location of the
laboratories within the building nor were any records of a termination or
confirmatory survey of the facility available. Mr. Brisson stated that,
to the best of his knowledge, only environmental and physical testing of
the fueled SNAP and other radioisotope generators was performed in
Building C and that no unsealed radioisotopes were used there.
Additionally, he stated that the laboratories were located in the
basement at the south west corner of the building and occupied an area no
larger than 100' x 150' or 5 support pillars by 6 support pillars.

2.4 Building KJ

License No. 19-01398-20 was issued to Martin-Marietta for processing of
Am-241 and Cm-242 in Building KJ which was designated the Radioisotope
Laboratory and is located on the Martin State Airport property referred
to as Strawberry Point, on a dirt access road off Strawberry Point Road,
330' S.W. of Building KC. This type of work had been previously
performed in Building "D". The license was transferred to Isotopes, Inc.
without a change in license number or location of work. In late 1969,
Isotopes, Inc. requested termination of the license, simply stating that
all radioactive material possessed under the license had been disposed of
in accordance with 10 CFR 20 by transfer to a company authorized to
receive the licensed material. The AEC terminated the license without
comment. No record of a termination or confirmatory survey is in the
docket file. Mr. Brisson stated that production processing did not occur
in Building KJ and that only small source (IpCi amounts of Am-241, no Cm-
242) developmental operations to verify the chemistry were performed in
the building. He and one other member of the Isotopes, Inc. staff
performed the final cleanup and survey of the facility, including the
removal and disposal of the HEPA filters. According to his memory, the
survey demonstrating that the facility was ready for unconditional
release was sent to the AEC contracting office on Hudson St., N.Y., N.Y.
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2.5 Building KC

Building KC, the Critical Test Facility, was located 330' North East of
Building KJ. The Martin-Marietta LFBR was situated in one of the
building's three 'test cells". Under License No. SNM-53 completed MH-1A
fuel assemblies were stored in the test cells. License No. SNM-907 was
issued to Ebasco Services, Inc. in 1965 for dismantling and removing the
LFBR. The license included a provision to provide records of a post
removal survey to the AEC's New York Operations Office and to Martin
Marietta. Although a pre-dismantling survey was performed, no records of
the required post removal survey could be found in the docket file.
However, it was noted in the file that the LFBR never achieved
criticality. Mr. Flynn stated that meticulous care was taken during the
dismantling to prevent the spread of any contamination. Further, he
stated that an AEC Inspector/Health Physicist from the New York Field
Office/Laboratory was on site, oversaw the final survey, and signed the
final report that asserted the dismantling of the LFBR had not added to
or increased the contamination from the levels measured before the
operation. Mr. Brisson confirmed that Ebasco's work produced no
contamination throughout the rest of the building. Mr. Brisson also
stated that his group decontaminated the underground LFBR water
dump/holding tank by sandblasting the insides and disposing of the
residue at a licensed burial site.

3.0 Instruments Used in Survey

During the survey three instruments were used, an Eberline PR4-6 with a
1" scintillator probe and a Ludlum Micro R meter Model 19 were used by
the state inspector while a Ludlum Micro R meter Model 12 was used by the
NRC inspector. The meters were calibrated, functional, and would detect
gamma emitters of low energy and with good sensitivity. Based on the
isotopes in question, these instrument were appropriate for this survey.

4.0 Survey Results

4.1 General

On November 3, 1994 surveys of each building/site were performed jointly
by the NRC and State of Maryland inspectors. The inspectors surveyed
each facility thoroughly and kept each other informed as to the results.
The surveys were performed with the Micro R meters held at 0.5 meters
above the surface with a forward movement of about 1.0 meters per second.
In addition to Mr. Smith, who accompanied the inspectors to each site,
Mr. Peregoy was present during the surveys of Buildings KC and KJ on the
Martin State Airport property.

4.2 Building D

The Building D site was being use to store trailers under contract with
the Army. The site consisted of a large concrete pad, the leftover
basement floor of the old building. The pad had numerous cracks, holes,
and was very weathered after two decades of exposure to the elements.
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The inspectors surveyed the concrete pad along parallel lines 5 meters
apart, paying attention to drains, clean-outs, and holes in the pad. In
addition to measurements taken at drains and clean-outs, surface contact
readings were also taken at approximately 10 meter intervals. Numerous
sealed/filled in drains/clean-outs/penetrations/holes in the pad were
located. Although a few places were found where a hole in the pad had
been filled with concrete, it could not be determined if these were any
of the drains referred to in the closeout survey. Martin Marietta staff
stated that the rubble from the demolition of the building was the
responsibility of the contractor and was removed and believed to have
been disposed of in a landfill. No detectable radiation levels above
background (5pR/hr) were found. No development or other use of the site
is planned by Martin Marietta.

4.3 Building C

The Building C area where the old Environmental Test and Large Vacuum
Chamber Laboratories were located is now warehouse space and a large
empty room. With the exception of the support columns, no original
walls, floors, ceiling, or ducts are left. The inspectors surveyed the
area along parallel lines at 5 meter intervals with surface contact
measurements every 5 meters and at drains and original concrete support
columns. No radiation levels above background (5R//hr) were detected.

4.4 Building KC

Building KC is at the end of a dirt access road off Strawberry Point road
just east of the eastern most taxi way. The property was purchased in
toto by the State of Maryland in 1975 and although the building was used
in the past for storage, it has been abandoned and left open to the
elements for the past ten to fifteen years. The site was completely
abandoned, overgrown, exposed to the elements (of the three "test cells"
only the one where the LFBR had been housed still had it's outer doors).
The inspectors performed a walk-through survey of all three cells, the
entrance way and connecting halls. Surface contact measurements were
performed randomly throughout the building. The office/control room area
was not entered due to the cluttered condition of and the layer of
asbestos ceiling tiles covering the floor. No radiation levels above
background were detected. Although an attempt was made to locate the
underground dump/hold-up tank described by Mr. Brisson, the inspectors
were unable to locate the tank or any indication that it had been
removed. Based on discussion with Martin-Marietta and Martin State
Airport personnel, it is believed that the tank was abandoned in place
after the decontamination described in Section 2.5. The planning
representative of Maryland Aviation stated that the building had been
scheduled for demolition after remediation of the asbestos, but the plans
were delayed due to finances. He stated that the building would be razed
and the rubble disposed of as normal waste.

4.5 Building KJ

Building KJ is 300' S.W. of building KC along the dirt access road. The
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site was also completely abandoned, overgrown, exposed to the elements.
The doors into the laboratory and, mechanical equipment room and office
were ajar leaving the interior open to the outside. The inside was
littered with "junk", leaves, bird and animal droppings, and dirt. A
fair number of 100 lb. bags of "solidified' lime were present, as the
building had been use for storage by the State of Maryland in the past.
Rusted laboratory furniture and discarded fire extinguishers also
littered the floor. The stainless steel ventilation duct-work and the
laboratory hoods were still present less the duct-work section that had
contained the HEPA filters. The inspectors surveyed the remains as well
as possible given the state of the building. No radiation levels above
background were detected. The planning representative of Maryland
Aviation stated that the building, just like Building KC, had been
scheduled for demolition after remediation of the asbestos, but the
demolition was delayed due to finances. He stated that the building
would be razed and the rubble disposed of as normal waste.

5.0 Conclusions

No radiation levels above background were detected and no indication of
contamination was found in any of the buildings. Based on information
obtained from NRC files, Martin-Marietta and Raytheon (formerly EBASCO)
employees and former employees, statements from present owners, and the
inspectors' surveys, these facilities are suitable for unrestricted use.

6.0 Exit Interview

The inspector met with the Martin-Marietta and Maryland Department of the
Environment representatives listed in Section 1.0 of this report and
discussed the scope and findings of this inspection. They acknowledged
the inspection findings and the statements documented in this report.
Messrs. Flynn and Brisson were contacted by telephone and also confirmed
their statements in this report.
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License Nos. 19-01398-20 (Retired) Docket Nos. None
19-01398-32 (Retired) None
SNM-11 (Retired) 070-00014
SNM-53 (Retired) 070-00058
SNM-849 (Retired) 070-00908
SNM-907 (Retired) 070-00932
SNM-1192 (Retired) 070-00058
STB-187 (Retired) 040-03296

Joseph Alcarese, Esq.
Martin-Marietta Aero & Naval Systems
103 Chesapeake Park Plaza
Baltimore, Maryland 21220

SUBJECT: NRC REGION I INSPECTION NO. 94-001

Dear Mr. Alcarese:

As Stephen Holmes of my staff discussed with you by telephone on October 20,
1994, the Nuclear Regulatory Commission (NRC) has been reviewing records to
ensure that facilities, where activities were authorized by Atomic Energy
Commission (AEC) and NRC licenses that have been terminated, are suitable for
release for unrestricted use in accordance with current NRC guidelines. As
you may be aware, the NRC and its predecessor, the AEC, issue licenses that
authorize the use of various radioactive materials.

A contractor for the NRC, Oak Ridge National Laboratory (ORNL), initially
reviewed each terminated license file and scored it according to a system
designed to identify facilities that require additional review by the NRC
staff. In general, files that indicate that radioactive material may have
been used at particular facilities, but which do not include adequate final
survey records for those facilities, are identified for our additional review.
The review by ORNL identified License Nos. 19-01398-20, 19-01398-32, SNM-11,
SNM-53, SNM-849, SNM-907, SNM-1192 and STB-187 as files describing sites that
require additional review. These licenses were issued to Martin-Marietta,
Isotopes, Inc. and Ebasco and authorized activities at the Martin-Marietta
Middle River Facility and the Martin State Airport. The Region I staff
reviewed these files and determined that additional action was necessary since
the information in the files did not provide sufficient detail to conclude
that Buildings C, D, KJ and KC meet current guidelines for release for
unrestricted use.

On November 3, 1994, Mr. Holmes and Mr. Ray Manley of the Maryland Department
of the Environment conducted an inspection at the Martin-Marietta Middle River
Facility and Martin State Airport to determine whether radioactive
contamination remains at the facility as a result of activities 4zreviously
authorized bv these licensees to Martin-Marietta, Isoto es, Inc., and Ebasco.
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J. Alcarese, Esq.
Martin-Marietta Aero & Naval Systems
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The inspection report is enclosed with this letter.
inspection were discussed with your representative,
conclusion of the inspection.

The findings of this
Mr. Jeffrey Smith, at the

As described in the enclosed report, the inspectors conducted a survey of each
of the facilities and contacted and interviewed current and former employees
of the licensees note above. No radiation levels above background were
identified at any of the sites. Only one building (C), in which only sealed
sources were used, is presently being utilized. Another building (D) had been
demolished and now only a concrete pad remains. The two remaining buildings
(KJ and KC), on the Martin State Airport, have been abandoned and scheduled
for demolition pending remediation of asbestos and funding. Based on these
facts and the findings annotated in the enclosed report, we plan no further
actions on these sites. They are suitable for unrestricted use.

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 enclosed
report will be placed in the Public Document Room. We will also provide
copies to representatives of the State of Maryland.

No reply to
If you have
me at (610)

this letter is required. Your cooperation with us is appreciated.
any questions, please contact Stephen Holmes at (610) 337-5390 or
337-5252.

Sincerely,

Original Signed By:
John D. Kinneman

John D. Kinneman, Chief
Site Decommissioning Section
Division of Radiation Safety

and Safeguards

License Nos. 19-01398-20 (Retired)
19-01398-32 (Retired)
SNM-11 (Retired)
SNM-53 (Retired)
SNM-849 (Retired)
SNM-907 (Retired)
SNM-1192 (Retired)
STB-187 (Retired)

Docket Nos. None
None
070-00014
070-00058
070-00908
070-00932
070-00058
040-03296

Enclosure: NRC Region I Combined Inspection Report No. 94-001

cc w/encl:
Ray Manley, State of Maryland
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J. Alcarese, Esq.
Martin-Marietta Aero & Naval Systems
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cc w/encl: (cont'd)
Richard Brisson
12 Linwood Court
Baltimore, Maryland 20104

Thomas A. Flynn, Jr.
Raytheon Engineering Consultants
2 World Trade Center
New York, New York 10048

Distribution w/encl:
PUBLIC
Nuclear Safety Information Center (NSIC)
Region I Docket Room (w/concurrences)
P. Goldberg, NMSS
C. Gordon, RI

DOCUMENT NAME: S:\FRSSB\MID-RIVR.MM

To receive . copy of this document. Indicate In the box: "C" - Coqy without attachmentlenclosure 'E' - Copy with attachment/enclosure IN" = No copy
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U.S. NUCLEAR REGULATORY COMMISSION
REGION I

Report No.

Docket Nos.

License Nos.

Licensee:

94-001

None, None, 070-00014, 070-00058, 070-00908, 070-00932,
070-00058, 040-03296

19-01398-20, 19-01398-32, SNM-11, SNM-53, SNM-849. SNM-907,
SNM-1192, STB-00187

Martin-Marietta Aero & Naval Systems
103 Chesapeake Park Plaza
Baltimore, MD 21220

Facility Name: Middle River Facility and Martin State Airport

Inspection at: 2323 Eastern Blvd
Baltimore, MD
and
701 Wilson Point Road
Baltimore, MD

Inspection Conducted: November 3. 1994

Inspector:

Approved by:

Step en W. Holmes, Radiation Speci~alist

n h~. Kinneman, Chief
S teeconiissioning Section

1144-1?z 5-
I datL(

' ate

Inspection Summary: Closeout Verification Inspection No. 94-001.

Areas Inspected: Announced, inspection and survey of Buildings C and D at the
Martin-Marietta Middle River facility and Buildings KJ and KC at the Martin
State Airport.

Results: No radiation levels above background were detected and no indication
of contamination was found in any of the buildings. Based on information
obtained from NRC files, Martin-Marietta and Raytheon (formerly EBASCO)
employees and former employees, statements from the present owners, and the
inspectors' surveys, these facilities are suitable for unrestricted use.
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DETAILS

1.0 Persons Contacted

Joseph Alcarese, Esq.
Joanne Brooks, Environmental Specialist, Environmental Program Manager,

Maryland Aviation Administration
Richard Brisson, former Acting Program Administrator, Maryland Dept. of

the Environment, Radiological Health Program and former
Martin-Marietta/Isotopes,Inc. employee

Thomas Flynn, Jr., Engineer, Raytheon (formally Ebasco Services, Inc.)
* Ray Manley, Inspector, Maryland Department of the Environment

Glen Peregoy, Engineer, Martin State Airport
* Jeffrey G. Smith, Manager Environmental Affairs, Martin Marietta

Jake West, Manager, Martin State Airport

* denotes those present at exit interview

2.0 Background

2.1 General

As part of a program to ensure that facilities where activities
authorized by AEC and NRC licenses that have been terminated were
suitable for release for unrestricted use as specified in current NRC
criteria, the docket files for License Nos. 19-01398-20, 19-01398-32,
SNM-11, SNM-53, SNM-849, SNM-907, SNM-1192, and STB--187 were reviewed.
Based on information in the files, the radiological status of four
buildings could not be determined with certainty. These are Buildings C,
D, on the Martin Marietta Corporation Middle River Facility and KJ
(critical facility), and KC (radioisotope laboratory) on the Martin State
Airport. Therefore, an onsite inspection was conducted. Prior to the
on-site inspection, available records pertaining to the licensing,
operation, and decommissioning of the activities in and around these
buildings were reviewed by the inspector. Additionally, the inspector
contacted two persons who had direct contact with these sites during
actual operations or decommissioning: Mr. Thomas A. Flynn, Jr. the
Project Manager of the 1965 "dismantling" of the Liquid Fluidized Bed
Reactor (LFBR) at Building KC and Mr. Richard Brisson, a former employee
of both Martin-Marietta, and Isotopes, Inc. Information obtained from
these sources is documented in pertinent sections of this report.

2.2 Building D

Building D was located at the Martin-Marietta's Middle River, Maryland
facility which is also called Chesapeake Park. Under License Nos.
19-01398-32, SNM-11, SNM-53, SNM-1192 and STB-187 a wide range of
byproduct, source and special nuclear material were used in connection
with various research and development activities in addition to work
under government contracts. The facility was decontaminated in late 1970
under License No. SNM-1192, the license terminated, and the building
subsequently demolished, leaving only the concrete basement floor/pad.
An NRC inquiry regarding the site in June 1982 concluded that the site
met the then current criteria for unrestricted use (Report Nos. 040-
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03296/82-01 and 040-02308/82-011). However, there was no indication that
a verification of the licensee's commitment to seal five contaminated
drains with concrete was made.

2.3 Building C

Building C, also located at the Middle River site, was to have been used
under License No. SNM-849 for operations involving encapsulated Pu-238 in
conjunction with SNAP reactors and testing of fuel capsules and
radioisotope generators containing Pu-238. This was reported to have
occurred in the Environmental Test and Large Vacuum Chamber Laboratories.
The building, which was being used as a warehouse at the time of this
inspection, is a very large hanger type structure with a corresponding
large basement. No records were available regarding the location of the
laboratories within the building nor were any records of a termination or
confirmatory survey of the facility available. Mr. Brisson stated that,
to the best of his knowledge, only environmental and physical testing of
the fueled SNAP and other radioisotope generators was performed in
Building C and that no unsealed radioisotopes were used there.
Additionally, he stated that the laboratories were located in the
basement at the south west corner of the building and occupied an area no
larger than 100' x 150' or 5 support pillars by 6 support pillars.

2.4 Building KJ

License No. 19-01398-20 was issued to Martin-Marietta for processing of
Am-241 and Cm-242 in Building KJ which was designated the Radioisotope
Laboratory and is located on the Martin State Airport property referred
to as Strawberry Point, on a dirt access road off Strawberry Point Road,
330' S.W. of Building KC. This type of work had been previously
performed in Building "D". The license was transferred to Isotopes, Inc.
without a change in license number or location of work. In late 1969,
Isotopes, Inc. requested termination of the license, simply stating that
all radioactive material possessed under the license had been disposed of
in accordance with 10 CFR 20 by transfer to a company authorized to
receive the licensed material. The AEC terminated the license without
comment. No record of a termination or confirmatory survey is in the
docket file. Mr. Brisson stated that production processing did not occur
in Building KJ and that only small source (prCi amounts of Am-241, no Cm-
242) developmental operations to verify the chemistry were performed in
the building. He and one other member of the Isotopes, Inc. staff
performed the final cleanup and survey of the facility, including the
removal and disposal of the HEPA filters. According to his memory, the
survey demonstrating that the facility was ready for unconditional
release was sent to the AEC contracting office on Hudson St., N.Y., N.Y.
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2.5 Building KC

Building KC, the Critical Test Facility, was located 330' North East of
Building KJ. The Martin-Marietta LFBR was situated in one of the
building's three "test cells". Under License No. SNM-53 completed MH-IA
fuel assemblies were stored in the test cells. License No. SNM-907 was
issued to Ebasco Services, Inc. in 1965 for dismantling and removing the
LFBR. The license included a provision to provide records of a post
removal survey to the AEC's New York Operations Office and to Martin
Marietta. Although a pre-dismantling survey was performed, no records of
the required post removal survey could be found in the docket file.
However, it was noted in the file that the LFBR never achieved
criticality. Mr. Flynn stated that meticulous care was taken during the
dismantling to prevent the spread of any contamination. Further, he
stated that an AEC Inspector/Health Physicist from the New York Field
Office/Laboratory was on site, oversaw the final survey, and signed the
final report that asserted the dismantling of the LFBR had not added to
or increased the contamination from the levels measured before the
operation. Mr. Brisson confirmed that Ebasco's work produced no
contamination throughout the rest of the building. Mr. Brisson also
stated that his group decontaminated the underground LFBR water
dump/holding tank by sandblasting the insides and disposing of the
residue at a licensed burial site.

3.0 Instruments Used in Survey

During the survey three instruments were used, an Eberline PRM-6 with a
1" scintillator probe and a Ludlum Micro R meter Model 19 were used by
the state inspector while a Ludlum Micro R meter Model 12 was used by the
NRC inspector. The meters were calibrated, functional, and would detect
gamma emitters of low energy and with good sensitivity. Based on the
isotopes in question, these instrument were appropriate for this survey.

4.0 Survey Results

4.1 General

On November 3, 1994 surveys of each building/site were performed jointly
by the NRC and State of Maryland inspectors. The inspectors surveyed
each facility thoroughly and kept each other informed as to the results.
The surveys were performed with the Micro R meters held at 0.5 meters
above the surface with a forward movement of about 1.0 meters per second.
In addition to Mr. Smith, who accompanied the inspectors to each site,
Mr. Peregoy was present during the surveys of Buildings KC and KJ on the
Martin State Airport property.

4.2 Building D

The Building D site was being use to store trailers under contract with
the Army. The site consisted of a large concrete pad, the leftover
basement floor of the old building. The pad had numerous cracks, holes,
and was very weathered after two decades of exposure to the elements.
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The inspectors surveyed the concrete pad along parallel lines 5 meters
apart, paying attention to drains, clean-outs, and holes in the pad. In
addition to measurements taken at drains and clean-outs, surface contact
readings were also taken at approximately 10 meter intervals. Numerous
sealed/filled in drains/clean-outs/penetrations/holes in the pad were
located. Although a few places were found where a hole in the pad had
been filled with concrete, it could not be determined if these were any
of the drains referred to in the closeout survey. Martin Marietta staff
stated that the rubble from the demolition of the building was the
responsibility of the contractor and was removed and believed to have
been disposed of in a landfill. No detectable radiation levels above
background (5pR/hr) were found. No development or other use of the site
is planned by Martin Marietta.

4.3 Building C

The Building C area where the old Environmental Test and Large Vacuum
Chamber Laboratories were located is now warehouse space and a large
empty room. With the exception of the support columns, no original
walls, floors, ceiling, or ducts are left. The inspectors surveyed the
area along parallel lines at 5 meter intervals with surface contact
measurements every 5 meters and at drains and original concrete support
columns. No radiation levels above background (5pR/hr) were detected.

4.4 Building KC

Building KC is at the end of a dirt access road off Strawberry Point road
just east of the eastern most taxi way. The property was purchased in
toto by the State of Maryland in 1975 and although the building was used
in the past for storage, it has been abandoned and left open to the
elements for the past ten to fifteen years. The site was completely
abandoned, overgrown, exposed to the elements (of the three "test cells"
only the one where the LFBR had been housed still had it's outer doors).
The inspectors performed a walk-through survey of all three cells, the
entrance way and connecting halls. Surface contact measurements were
performed randomly throughout the building. The office/control room area
was not entered due to the cluttered condition of and the layer of
asbestos ceiling tiles covering the floor. No radiation levels above
background were detected. Although an attempt was made to locate the
underground dump/hold-up tank described by Mr. Brisson, the inspectors
were unable to locate the tank or any indication that it had been
removed. Based on discussion with Martin-Marietta and Martin State
Airport personnel, it is believed that the tank was abandoned in place
after the decontamination described in Section 2.5. The planning
representative of Maryland Aviation stated that the building had been
scheduled for demolition after remediation of the asbestos, but the plans
were delayed due to finances. He stated that the building would be razed
and the rubble disposed of as normal waste.

4.5 Building KJ

Building KJ is 300' S.W. of building KC along the dirt access road. The
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site was also completely abandoned, overgrown, exposed to the elements.
The doors into the laboratory and, mechanical equipment room and office
were ajar leaving the interior open to the outside. The inside was
littered with "junk", leaves, bird and animal droppings, and dirt. A
fair number of 100 lb. bags of "solidified" lime were present, as the
building had been use for storage by the State of Maryland in the past.
Rusted laboratory furniture and discarded fire extinguishers also
littered the floor. The stainless steel ventilation duct-work and the
laboratory hoods were still present less the duct-work section that had
contained the HEPA filters. The inspectors surveyed the remains as well
as possible given the state of the building. No radiation levels above
background were detected. The planning representative of Maryland
Aviation stated that the building, just like Building KC, had been
scheduled for demolition after remediation of the asbestos, but the
demolition was delayed due to finances. He stated that the building
would be razed and the rubble disposed of as normal waste.

5.0 Conclusions

No radiation levels above background were detected and no indication of
contamination was found in any of the buildings. Based on information
obtained from NRC files, Martin-Marietta and Raytheon (formerly EBASCO)
employees and former employees, statements from present owners, and the
inspectors' surveys, these facilities are suitable for unrestricted use.

6.0 Exit Interview

The inspector met with the Martin-Marietta and Maryland Department of the
Environment representatives listed in Section 1.0 of this report and
discussed the scope and findings of this inspection. They acknowledged
the inspection findings and the statements documented in this report.
Messrs. Flynn and Brisson were contacted by telephone and also confirmed
their statements in this report.
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ORNL SITES - SUMMARY

License No.:
Docket No.:
Licensee:

Site Address(es):
Site Contact:
Telephone No.:
SDMP Site:
Related License(s)

NRC Reviewer:
Review Abstract:

Recommendations:

19-01398-32 ORNL Score: 1,061
none
Martin-Marietta Review Status: Complete
Isotopes, Inc.
Middle River, Maryland
none
none
no
19-01398-20, SNM-00011, SNM-00053, SNM-00849, SNM-00907,
SNM-01150, SNM-01192, STB-00187
David F. Limroth, Stephen W. Holmes
License No. 19-01389-32 authorized research and development work
with unsealed byproduct material in Building D at Middle River,
Maryland. The report of a final survey of Building D in 1970 indicates
that some contamination remained in drains and on surfaces. The
building was demolished following that survey. In 1982 Region I staff
concluded that the site met the current criteria for release for unrestricted
use. The results of a NRC site visit and survey on November 3, 1994
indicate that the site is suitable for unrestricted use.
None.

Summary: License No. 19-01398-32 was issued on December 9, 1964 authorizing research
and development work with a variety of unsealed byproduct materials in
Building D at the Martin Company's Middle River, Maryland facility. On
September 4, 1968, License No. 19-01398-32 was transferred to Isotopes,
Incorporated. The license was terminated on March 20, 1969; however, no
record of a termination or confirmatory survey, transfer of material, etc., could
be located. It appears that Building D was returned to Martin-Marietta at that
time.

Information from various docket files indicates that a variety of activities with
large amounts of byproduct, source, and special nuclear material were authorized
at Building D at the Middle River facility. Activities with licensed material at
Building D ceased prior to 1970. License No. SNM-1192 was issued to Martin-
Marietta on May 22, 1970 and authorized the decontamination of the Martin-
Marietta, Middle River, Maryland facility. License No. SNM-1 192 has the same
Docket No. (70-58) as License No. SNM-53 and all records for License No.
SNM-1192 are contained in the docket file for License No. SNM-53. Apparently
only Building D was decontaminated under License No. SNM-1192. Building D
was decontaminated from June to September 1970 and a final survey report
provided to the AEC with a letter dated September 22, 1970. The final survey
report states that a total of 29 uCi of U-235 remained in five drains which were to

lanuary 23, 1995
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be were sealed with concrete; one small area of fixed Sr-90 contamination
(0.5 mrad/hr) also remained. The building was demolished after the survey,
leaving only the concrete pad. Region I staff reviewed the available
documentation in 1982 and concluded in Combined Inspection Report Nos.
40-3296/82-01 and 40-2308182-01 that the site met NRC criteria for unrestricted
use.

An NRC site visit and survey was performed on November 3, 1994 to assure that
the site meets current NRC guidelines for release for unrestricted use. Buildings
C and D at the Middle River facility and Buildings KJ -and KC at the Martin State
Airport were surveyed. The results of the surveys indicate no radiation or
contamination levels above background in any of the buildings surveyed, including
the concrete pad remaining from Building D. The contaminated drains discussed
in the final survey report regarding Building D were not located, although a
number of openings in the pad which had been filled with concrete were
identified. Therefore, it seems apparent that the drains identified as contaminated
during the final survey were plugged with concrete, as proposed by the licensee.
Based on the fact that no radiation or contamination levels above background were
detected, it seems unlikely that U-235 contamination in the drains, if present, is a
significant hazard. Therefore, the site is suitable for unrestricted use.

Reviewed by:

Approved by:

Date

Date _

q (

U ,
January 23, 1995



EXPERT SYSTEM LICENSE EVALUATION
EVALUATION REPORT FOR LICENSE 19-01398-32

Licensee: MARTIN-MARIETTA CORPORATION (ISOTOPES INC.IN 1968)
Site of operation: MIDDLE RIVER PLANT, MIDDLE RIVER,MD

I The final ranking for SITE CONTAMINATION is: 1061 1

-- Type and form of materials licensed--
Material--
ANY BYPRODUCT/1-83
AM-241
CS-137
EU-152
EU-154
PM-147
SR-90

-- Form--
Loose material
Loose material
Loose material
Loose material
Loose material
Loose material
Loose material

-- For evaluation purposes, amounts of the following materials were obtained-
Material-- --Form-- -- Amount-- -- Unit--

ANY BYPRODUCT/1-83 LOOSE 20.03 CI
AM-241 LOOSE .025 CI

CS-137 LOOSE 1. CI
EU-152 LOOSE .003 CI
EU-154 LOOSE .003 CI
PM-147 LOOSE 65.00 CI
SR-90 LOOSE 100.00 CI

Rank of the license based on the loose materials licensed: 282

DESCRIPTION OF SITE AT WHICH 19-01398-32 WAS USED

MIDDLE RIVER PLANT AT MIDDLE RIVER, MD.
WERE ALSO AUTHORIZED TO TRANSPORT THE 25 MILLICURIES OF BYPRODUCT
MATERIAL TO THE UNIVERSITY OF MARYLAND.

1. License was for loose materialsor materials handled loose

2. Use of 'any byproduct material' on this license was for a purpose
for which it is not possible to determine the actual materials possessed.

3. There was at least one loose material on this license for which

the amount remaining was reduced according to the 'Length of the half-life

4. There was one identifiable site with this license.
5. Some likelihood that activity could have generated significant

contamination. Rank=rank*1.0

Reviewer's comments concerning potential CONTAMINATION

LICENSEE WORKED WITH RADIOTOXIC MATERIALS. THE USE OF GLOVE TYPE
DRY BOXES WAS REFERED TO IN THIS FILE. THERE IS NO INSPECTION OF ANY

TYPE TO INDICATE THE QUALITY OF THE HEALTH PHYSICS PROGRAM FOR THE
WORK AREAS.



6. There was NO verifiable decontamination of the site at closeout.
Rank=rank*1.2

7. There was insufficient information in the file to determine
the likelihood of release to atmosphere or environment. Rank not changed.

8. Information insufficient to judge frequency of turnover for
operation Rank not changed

9. There was limited use of glove boxes, hoods, or protective
clothing

10. Possible inappropriate disposal or abandonment of contaminated
material from glove boxes,hoods,clothing. Rank=rank*l.l

11. There was limited use of contaminated waste material in the
operation. Rank=rank*l.2.

12. Possible inappropriate disposal or abandonment of contaminated
waste material. Rank=rank*l.l

13. No documentation of materials disposition,or very inadequate
Rank=rank*l.2

14. There was no information in file indicating burial or dumping
by licensee. Rank not changed

15. There was NO closeout survey for this license. Rank=rank*1.8
16. There was NOT an NRC FINAL INSPECTION of the facility. Rank

not changed.

CATEGORY FOR POTENTIAL SITE CONTAMINATION:
HIGHEST PRIORITY-Category 1A

I The final ranking for SITE CONTAMINATION is: 1061 I

Description of THE LICENSEE ACTIVITY AUTHORIZED by this license

STUDY CONVERSION OF KINETIC ENERGY TO ELECTRICAL ENERGY
TEST AND DEVELOP METHODS OF PURIFICATION
DEVELOP METHODS TO SEPARATE Cm-242 FROM Am-241
DEVELOPMENT OF CHEMICAL PROCESSES

Description of THE USE OF BYPRODUCT MATERIAL under this license

USE WAS ON THE APPLICATION FOR 19-01398-14 AND REFERENCED FOR THIS
LICENSE.

Reviewer's comments concerning license 19-01398-32

License 19-01398-32 was issued in December,64, to supercede license
19-01398-14 at the Middle River, Md. facility of Martin-Marietta.
Yttrium-90 which exists in equilibrium with Sr-90 was not entered as
a material and neither was Cm-242 as it has a short halflife and is
not available on the expert system. The license was terminated in
March,69, by amendment 03 which referenced a licensee letter of
2-3-69. This letter stated a form 314 was attached for disposition
of materials, but this form was not found in this file. Since no
closeout survey was conducted, the possibility of contamination at
the site has not been rule out.



EXPERT SYSTEM EVALUATION WAS BASED ON THE
INVENTORY RECORD IN JOB 0321, BOX 09

Docket
Licensee: MARTIN-MARIETTA CORPORATION (ISOTOPES INC.IN 1968)
Address: MIDDLE RIVER PLANT AT MIDDLE RIVER, MD Zip: 21220
State of operation: MD
Disposition information present: NO DISPOSITION INFORMATION GIVEN
This license was listed as terminated on 03/20/69
Remarks:FILE ALSO CONTAINS MATERIAL ON THE PRECEEDING LICENSE 19-01398-14

JOB NUMBER: 0321 BOX NUMBER: 09



EXPERT SYSTEM LICENSE EVALUATION
EVALUATION REPORT FOR LICENSE 19-01398-32

Licensee: MARTIN-MARIETTA CORPORATION (ISOTOPES INC.IN 1968)

Site of operation: MIDDLE RIVER PLANT, MIDDLE RIVER,MD

I The final ranking for SITE CONTAMINATION is: 1061 1

-- Type and form of materials licensed--

Material-- -- Form--
ANY BYPRODUCT/1-83 Loose material

AM-241 Loose material

CS-137 Loose material
EU-152 Loose material

EU-154 Loose material
PM-147 Loose material
SR-90 Loose material

-- For evaluation purposes, amounts of the following materials were obtained-

Material-- --Form-- -- Amount-- -- Unit--

ANY BYPRODUCT/1-83 LOOSE 20.03 CI

AM-241 LOOSE .025 CI

CS-137 LOOSE 1. CI

EU-152 LOOSE .003 CI

EU-154 LOOSE .003 CI

PM-147 LOOSE 65.00 CI

SR-90 LOOSE 100.00 CI

Rank of the license based on the loose materials licensed: 282

DESCRIPTION OF SITE AT WHICH 19-01398-32 WAS USED

MIDDLE RIVER PLANT AT MIDDLE RIVER, MD.
WERE ALSO AUTHORIZED TO TRANSPORT THE 25 MILLICURIES OF BYPRODUCT

MATERIAL TO THE UNIVERSITY OF MARYLAND.

1. License was for loose materials,or materials handled loose
2. Use of 'any byproduct material' on this license was for a purpose

for which it is not possible to determine the actual materials possessed.

3. There was at least one loose material on this license for which
the amount remaining was reduced according to the length of the half-life

4. There was one identifiable site with this license.
5. Some likelihood that activity could have generated significant

contamination. Rank=rank*1.0

Reviewer's comments concerning potential CONTAMINATION
LICENSEE WORKED WITH RADIOTOXIC MATERIALS. THE USE OF GLOVE TYPE
DRY BOXES WAS REFERED TO IN THIS FILE. THERE IS NO INSPECTION OF ANY
TYPE TO INDICATE THE QUALITY OF THE HEALTH PHYSICS PROGRAM FOR THE

WORK AREAS.



6. There was NO verifiable decontamination of the site at closeout.
Rank=rank*1.2

7. There was insufficient information in the file to determine
the likelihood of release to atmosphere or environment. Rank not changed.

8. Information insufficient to judge frequency of turnover for
operation Rank not changed

9. There was limited use of glove boxes, hoods, or protective
clothing

10. Possible inappropriate disposal or abandonment of contaminated
material from glove boxes,hoods,clothing. Rank=rank*l.l

11. There was limited use of contaminated waste material in the
operation. Rank=rank*1.2.

12. Possible inappropriate disposal or abandonment of contaminated
waste material. Rank=rank*l.l

13. No documentation of materials disposition,or very inadequate
Rank=rank*1.2

14. There was no information in file indicating burial or dumping
by licensee. Rank not changed

15. There was NO closeout survey for this license. Rank=rank*1.8
16. There was NOT an NRC FINAL INSPECTION of the facility. Rank

not changed.

CATEGORY FOR POTENTIAL SITE CONTAMINATION:
HIGHEST PRIORITY-Category 1A

I The final ranking for SITE CONTAMINATION is: 1061 I

Description of THE LICENSEE ACTIVITY AUTHORIZED by this license

STUDY CONVERSION OF KINETIC ENERGY TO ELECTRICAL ENERGY
TEST AND DEVELOP METHODS OF PURIFICATION
DEVELOP METHODS TO SEPARATE Cm-242 FROM Am-241
DEVELOPMENT OF CHEMICAL PROCESSES

Description of THE USE OF BYPRODUCT MATERIAL under this license

USE WAS ON THE APPLICATION FOR 19-01398-14 AND REFERENCED FOR THIS
LICENSE.

Reviewer's comments concerning license 19-01398-32

License 19-01398-32 was issued in December,64, to supercede license
19-01398-14 at the Middle River, Md. facility of Martin-Marietta.
Yttrium-90 which exists in equilibrium with Sr-90 was not entered as
a material and neither was Cm-242 as it has a short halflife and is
not available on the expert system. The license was terminated in
March,69, by amendment 03 which referenced a licensee letter of
2-3-69. This letter stated a form 314 was attached for disposition
of materials, but this form was not found in this file. Since no
closeout survey was conducted, the possibility of contamination at
the site has not been rule out.



EXPERT SYSTEM EVALUATION WAS BASED ON THE
INVENTORY RECORD IN JOB 0321, BOX 09

Docket
Licensee: MARTIN-MARIETTA CORPORATION (ISOTOPES INC.IN 1968)
Address: MIDDLE RIVER PLANT AT MIDDLE RIVER, MD Zip: 21220
State of operation: MD
Disposition information present: NO DISPOSITION INFORMATION GIVEN
This license was listed as terminated on 03/20/69
Remarks:FILE ALSO CONTAINS MATERIAL ON THE PRECEEDING LICENSE 19-01398-14

JOB NUMBER: 0321 BOX NUMBER: 09



U.S. NUCLEAR REGULATORY COMMISSION
REGION I

40-3296/82-01
Report No. 40-2308/82-01

40-3296
Docket No. 40-2308

STB-187
License No. C-3991

Licensee: Martin-Marietta Corporation

Baltimore, Maryland

Facility Name: Martin-Marietta Corporation (The Martin Company)
Middle River Facilities
Middle River, Maryland

Inquiry Condu d: March 5 - June 15, 1982

Inspector: ' - V/ /z-A

4ny M. J nseV Radiation Specialist date

Approved by:
hn , inneman, Chief, Materials date
Program Section No. 1

Inquiry Summary:

This inquiry consisted of telephone discussions and review of records
provided by Martin-Marietta Corporation and NMSS to determine whether the
facility at Middle River, Maryland formerly used for development and production
of thorium-magnesium alloys meets current criteria for unrestricted use.

Results: The Middle River (Chesapeake Park) facility meets current criteria
for release for unrestricted use.



DETAILS

1. Persons Contacted

A. Paul Guinn, MLB, NMSS, USNRC
B. Paul Majewski, Safety Coordinator

Martin-Marietta Laboratories
1450 S. Rolling Road
Baltimore, Maryland 21227 (301-247-0700)

C. Joseph P. Alcarese, Division Counsel
Mar,.in-Marietta Aerospace, Baltimore Division
103 Chesapeake Park Plaza
Baltimore, Maryland 21220 (301-338-5000)

D. Robert E. Corcoran, Chief
Division of Radiation Control
201 West Preston Street
Baltimore, Maryland 21201 (301-383-2744)

2. Background

Martin-Marietta Corporation, Baltimore Division, was authorized by
License Nos. C-3991 and STB-187 during the late 1950's and early 1960's
for the development and production of magnesium-thorium alloys and for
possessfon and use of small quantities of uranium and thorium metal in
connection with work under government contracts. License No. STB-187
expired on April 30, 1964. The authorized place of use was at Martin-
-Marietta's Middle River, Maryland facilities which are also called
Chesapeake Park.

3. Telephone Discussions with Individuals

Individual A in paragraph 1 was formerly employed as the Health Physics
Supervisor at Martin-Marietta and monitored the activities conducted
under License Nos. C-3991 and STB-187. He stated that all work autho-
rized by these licenses occurred in the basement of Building D at
Chesapeake Park, Middle River, Maryland. Individual 0 also stated that a
former Martin-Marietta employee had told him that Building D had been
torn down. and the site covered with grass after the building and the site
were decontaminated.

Individual C searched Martin-Marietta records and found a close-out
survey covering Building D and correspondence discussing the release of
this facility for unrestricted use. He provided the correspondence and
survey report in a letter dated June 1, 1982 (see Enclosure A) and
confirmed that Building D had been torn down and the area where it stood
is now covered with grass.

.1
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4. Review of Records

A letter from Martin-Marietta to the AEC dated September 21, 1970 (See
Enclosure A) states that AEC License No. SNM-1192 was issued to Martin-
-Marietta Corporation to allow decontamination of their laboratory
facilities and that a report of the decontamination was enclosed. The
"Comprehensive Radiation Survey Report for the Release of Decontaminated
Premises for Unrestricted Use," enclosed, provided the following points
of comparison to the licenses and Individual A's statement:

a. The decontamination effort involved Building 0 at Chesapeake Park.
Individual A stated that all work under License Nos. C-3991 and
STB-187 occurred in this building.

b. Special nuclear material processes took place in Building D nuclear
laboratories. The decontamination program consisted primarily of
removal of U-235 and U-238 residual oxide forms. License No. C-3991
authorized use of uranium metal under government contracts while
License No. STB-187 authorized the use of thorium.

Review of the close-out survey indicates that an extensive effort was
made to remove all contamination according to AEC criteria and to protect
the workers performing the decontamination. Contamination was removed
from surfaces by use of high vacuum systems. Fixed contamination found
on equipment such as hoods, ducts, glove boxes was allowed to remain
fixed and the equipment was removed, properly packaged and shipped to
Moorehead Kentucky for burial. Swipe tests were made and various kinds
of radiation detectors were used during the decontamination. The report
states that removable activities and radiation leWels met AEC criteria
for release for unrestricted use; however, no site diagram, showing where
the swipes and measurements were'taken, nor actual results of the
measurements are provided.

The report states the average fixed alpha emitter contamination was less
than 2000 dpm/lO0 cm2 , with no beta-gamma contamination, except for a
small area of fixed Sr-90 contamination reading 0.5 mrad/hr. Except for
the Sr-90 contamination, these results are within present NRC criteria of
5000 dpm/lOOcm2 (average U-nat, U-235, U-238 and associated decay
products) surface contamination. A fixed contamination level of 0.5
mrad/hr from Sr-90 does not meet the present NRC criteria; however, it is
within the 2 mrem/hr limit for an unrestricted area in 10 CFR 20.105(b),
and, since it was only a small spot, presented no hazard to personnel.

All water samples taken were stated to be less than or equal to 9.0 x
10-1 microcuries per ml compared to 10-5 microcuries per ml allowed for
U-235 and U-238 in 10 CFR 20, Appendix B, Table II, Column 2. All soil
samples were less than 10 pCI per gram U-238 or U-235 except for one
sample having 24 pCi per gram of U-238. These results are consistent
with the recent Uranium Fuel Licensing Branch position ondisposal of
uranium.
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Residual activity in drains consisted of a total of 29 microcuries of

U-235, which the licensee proposed to seal in place with cement.

5. Conclusion

Materials authorized by License Nos. C-3991 and STB-187 were used in

Building D at Martin-Marietta's Middle River facilities which are aiso
called Chesapeake Park. The Building D which was decontaminated and
released for unrestricted use when AEC License SNM-1192 was terminated is
the same facility where work authorized by License Nos. C-3991 and .

STB-187 wds conducted. If any material remained from operations under
these licenses it would have been detected and removed during that
effort. No determination could be made if the drains containing residual
U-235 activity were sealed with cement, however, since the building is
now demolished and the site covered with grass this activity is unlikely
to present a hazard.

Region I concludes the site meets current NRC criteria for release for
unrestricted use and that no site survey is necessary.

I
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MARTIN MARIETTA AEROSPACE BALTIMORE DIVISION
103 CHESAPEAKE PARK PLAZA
BALTIMORE. MARYLAND 21220
TELEPHONE (301) 338-500

June 1, 1982

Ms. Jenny Johansen
USNRC
Region 1
631 Park Avenue
King of Prussia, Pa. 19406

Dear Ms. Johansen:

In accordance with your request, I am enclosing, from the records
of the Martin Marietta Corporation, a copy of the "Comprehensive
Radioactive Survey Report For The Release of Decontaminated
Premises For Unrestricted Use", prepared in accordance with
U.S.A.E.C. Material License No. SNM-1192 issued to the Martin
Marietta Corporation for the decontamination of nuclear laboratories
at Baltimore, Maryland.

I am also enclosing a copy of correspondence showing that the
Survey Report was furnished to the AEC Division of Materials Licensing

at Washington, D.C. and the AEC Compliance Division at Newark,
New Jersey. Also, a copy of a letter to. the -AEC. Division of Materials
Licensing advising that the decontamination program was near complete
and requesting an inspection of the facility.

We are pleased to be able to assist you in this matter.

ýery truly yours,

MARTIN MARIETTA CORPORATION

Josep~hl. Al;car-e•'sstG '( Division Counsel

Martin Marietta Aerospace
"Baltimore Division

JPA:jd
enclosures
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Mr. Do- I e A. &Ls sbaumer, Chief
Tuel Fabrication IndT. •msportation Branch
Diision of Materiaes Licenszng
Uit•ed .States Atomic Energy Commisslon
warshington, D.C. 20545

Dear W.. Nussba=er:

Please be advised that the decontsmination progr= at the Yartiz
Xarietta Corporation Baltixre facilities is nearing completion and
it i .anticipated the program shial be cozpleted tertAtively on
August 5, 1970.

We request that an inzpectiom of the subject faclity be coniuctei
on August 6s 1970, by a representative of your office in conjunction
with the writer and a health physicist from the Therline Instrument
Corporatimo. If the above date ie not compatible with your assignee's
sche-inle and if there are questions regarding the above request and/or
prog , please esrise the writer.

I vish to express aq corporation's thanks e'd appreclation for the
excellent service provided by re.presentatives of your office toward
bringizg this program to a successful completion.

Siriearely yours,,

MUMfl )4AMIZA CORPMATICS

Inhkr IL Cbewul.t
Bealth Physicist

cc: V. Hi einemns~'
R. 0. MacaulAy
J. Stevart
F. F. ulnez
EL Petroccho
Y_. Geiger
I. T. Woolsey



P-1 September IWO0

Director of Divisl.o Compliance
Unitei States Atom:ic Energy Ccnd.sion
970 Brosd Street
r-evark., New Tere.ey 0ma07

Attention: )Mr. W. Lorenz

Oentleen:

Xnclosee is a coqprehensix.- radiation survey report deacribing the
succesiul. decoitamination of our :Lvat;ry facilities. The report
in one of the requirvments of the license (A..C. )aterial License
No. jTY-1192) issued to the Martin HarLetta Corporation, Baltimore
division, to allov decontrination of said facilities.

Sincerely,

M me IL Chenault
Sr. Health Thyu-icist

Encl.

cc: 0. W. Reinein•
R. 0. NgLUlv
.T. Stewart



22 September 1970

Directors Diizsion of Materials Ltoensing
United Btates Atoc Zmerý Cmazesion"
VaLhsngtoni, P. C.

Attention: Mr. R. T. Woolsey

Gentlemn:

Inclosed is a coaprehemueve xudiation survey report describing the

succesiful deonltamination of 0± laborator7 faeilties. The report

is one of the requirements of the license (A.I.C. Material Lcense

No. SM-1192) issued to the Hartin )arietta C=Porltions Paltiora

Division, to allm decontamination of said facilities.

Bincerely,

Zlmer IL Chenault
Sr. Health Physicist

cc: G. W. 31eineman
R. 0. W caulAt
J. Stewart

I
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CObMTFMENSIVE RADIATION SURVEY REPORT
FOR THE RLFEASE OF

DECONTAY2X1TED PRDEMSES FOR UNRESTRICMED USE

CHESAPEAKE PARX1 INC., BAIPIMCRE, MARYLA1W
MARTIN MARIEJlA CORPORATION

BALTIMORE, MARYLAND

Prepared by

E. M. Chenault
Sr. Health Physicist

Martin Marietta Corporation

and

Stanley J. Waligora, Jr.
Consultant Health Physicist

Eberline Instrument Corporation
Santa Fe, New Mexico
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I. IN- DUCTIONN

Purpose: This radiation sux-rey report is prepared as one of the

conditions provided for in U.S.A.E.C. Material License No. SNM-I192

issued to the Martin Marietta Corporation for the decontamination

of nuclear laboratories at Baltimore, -Maryland.

Since the subject nuclear laboratories are no longer used for

"radioisotopes operations and/or special nuclear =ateriel._processes

and have been decontaminated in accordance with U.S.A.E.C. guidelines,

it is requested the above named facilities be released for unrestricted

u5se.

On June 3, 1970, the decontamination program at the Martin Marietta

Corporation, Baltimore Division, commenced and it was completed on

September 2, 1970. The radioactive materials involved in the decon-

tamination program consisted primarily of U2 3 5 and U23 8 in'a

residual oxide form.

The work was performed by 'a crew consisting of 8 trained operators

from the Martin Marietta Corporation, tvo health physicists from

Eberline Instrument Corporation, and one health physicist from

Martin Marietta Corporation. The removal of the radioactive

material from equipment and facilities was achieved primarily through

the use of high vacuum systems, with the operators wearing U.S. Bureau

of Mines air supplied respirators. Full protective clothing and

footwear were provided the workers. 1
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Air samples were collected. throtughout the general area during the

decontamination program and were counted for gross alpha emitters.

The results of all air samples collected were below the MPC, with

the exception of 4 samples. One sample was collected in the

Radioisotopes laboratory while chipping SR9 0 from a concrete wall.

The result was reported as 2.4 x 10 -I0 uCI/CC. The gecond sample

was collected in the Spheroidizing Room while removing ventilation

ducts. The results of the air samples are given in Appendix C-I.

It should be noted that air supply respirators were worn by the

operators during the time the air dust concentrations were measured.

Urine. specimens were submitted by personnel assigned to the program

prior to working in the contaminated areas, in order to provide a

base line study. Nasal swipes of all men working in the contaminated

areas were performed twice daily. The results of all nasal swipes were

low to negligible and did show pr.oper use of resp.ratory protective

equipment.

Water samples were collected of all liquid effluent, analyzed prior

to release, and records of all sample analysis and personnel dosimetry

reports are maintained in the office of the Martin Maxietta Corporation' s

health physicist.
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II. LOCATION AND ID-T-FICATION OF FACILITIES

The subjectppucleai laboratories tbat vere decontaminated are located at

Chesapeake Park and are owned by Martin Marietta Corporation at

Baltimore, Maryland. The decontaminated laboratories encompass an

area of approximately 40,000 FT2, located in the basement area .of

building "D". The total area was subdivided into small separate

rooms where various types of nuclear activity were performed. Most

of the small rooms were of the laborator--type, and equipment included

ventilation hoods, glove boxes, filtration medias, laboratory benches

and laboratory glassware. False ceilings were also a part of some

laboratories, and each ceiling was surveyed and rembved, where necessary.

For the most part, the .radioactivity was confined to glove boxes,

ventilation hoods, ducts and filtration medias contained in *each

laboratory. The radioactive mat.erials removed vere in the form of

residual uranium oxides, with the exception of a minor amount of

SR90 found on a wall.

Some of the laboratories contained sinks, floor drains and sumps

used to control liquid effluent containing radioactive materials.

The floor drains. traps and sumps were carefully monitored to

determine the contamination level, if any, and the! termination

location of each drain line and sump line.
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I11. MAIMT PxfSICS TECHNICAL APFRbACH

The removal of residual contamination vas accomplished through the

direction and guidance of three health physicists, two from Eberline

Instrument Corporation and one from Martin Marietta Corporation.

The work crew consisted of eight qualified workers trained in the

radiologica31 health aspect of nuclear decontamination.

The contamination, for the most part, was not found to be tightly

bonded or sealed to the surfaces of the facilities and therefore

most of it was removed by the use of high vacuum systems with

absolute filters. One wall and several floor areas showed evidence

of banded alpha activity and, therefore, it became necessary to use

pneumatic tools to remove the contamination and reduce radiation

levels to acceptable levels. Contamination that was found to be

fixed on equipment, such as ventilation hoods, ducts and glove-boxes,

was allowed to remain fixed, and the equipmentwas properly packaged,

identified and shipped by truck carrier to burial grounds in Moorehead,

Kentucky. The transportation and burial of all coct.aminated equipment

was provided by the Nuclear Engineering Company, Moorehead.. Kentucky.
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IV. SCOFF OF SURVEY AND GEhJ-A •ROIEWOURES FO1W.TED

Radiation detection equipment used during the effort included several

gas proportional alpha counters,:.one floor alpha monitor, RM-15

(soft gamma measurement), one beta plus gamma counter, TLD badges and

film badge dosimetry.

Swipe samples by the use of whatman filter paper were collected frdm

all surface areas where it was thought to b'e neceBsary. The filter

paper samples were then counted for any gross alpha contamination.

All loose radioactive material was removed from the facilities.

Equipment that was heavily contmzinated, such as glove boxes and

ventilation hoods, wvre properly packaged and shipped by carrier

truck for burial.

There were no areas detected whereby radioactive materials had been

sealed by painting or by other means, and. theLre was no attempt to

seal any areas containing fixed radioactive materials.

The general procedure followed to accomplish the decontamination

effort is entitled "The Health and Safety Procedure for the

Decontamination of Building "D", Martin Marietta Corporation,

Baltimore, YAryland." The procedure is presently on file in

the office of the U.S.A.E.C. Division of Materials Licensing.

The procedure provided the basic guidelines fdr performing the

decontamination in a safe manner. "The Guidelines for Decontamination

of Facilities and Equipment Prior to Release for Unrestricted Use",
I

was closely adhered to by the Martin Marietta Corporation decontamination

work crew.

-5-



V. 123DINGS CF ME DECONTAMNATION SURIVEY

The floors, walls and ceilings of all laboratories where nuclear

activity was copducted wer monitored and recleaned. Some areas did

not show evidence of contamination. Those areas where contamination

was found were vacuumed and sprayed with a jet-x cleaning device to

remove any material that could not be vacuumed. The use of water-

was controlled and kept to a minimum to prevent .ater contamination

and pollution.

During the initial phase of the decontamination inspection survey,

six items or areas were found which required correction (letter to

E. M. Chenault from S. J. Waligorax, Jr., dated September 3, 1970)

and all, with the exception of the floor drains, were corrected.

All floor drains were monitored and decontaminated as much as possible.

Water samples were taken from the five drains-indicating residual

activity and all results showed low concentrations. (See Appendix C-2)

The residual activity remaining in the six drains was estimated through

the use of a 2" x 2" NaI(TR) crystal in conjunction vith a single

channel analyzer. With the detection system calibrated for 235 gasma

rays, the following estimates vere established:

Drain No. 2 3 5U(uCi)

39 1.0

46 1.0

52 15.0

55 6.0

56 6.0

Total 29.0
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Water samples taken from these drains showed very low concentrations.

As a further check, water.vas flushed continuously through these five

drains while a two liter water sample was taken from the sanitary

sewer sump servicing that pcrtion of the building. Samples were sub-

mitted for analysis and showed 0.003 pCi_/Pl (WC 30.0 pCi/ml).

All drains have been left open for inspection. With approval frod

the U.S. Atomic Energy CommIssioa, we propose to seal the five drains

with cement, thereby permanently inactivating the total of 29 uCi of

235U. This measure would appear to be a feasible alternative to tearing

out the concrete floor in order to remove the drains and associated pipe.

As a result of the final survey, all other areas were reduced to within

limits prescribed by the U.S. Atomic Energy Comission. All valls,

ceilings, and floors had been washed thoroughly or removed. . The

average alpha emitter contamination (2 3 5 U and/or 238U only) is much

less than 500 cm2. Areas with remaining fixed alpha emitter

contamination average less than 2,000 dpm/l0 cm? Beta-gA contamins-

tion is essentially nonexistentj 90Stay contamination which had been

present in the Radioisotopes laboratory baz been completely removed

vith the exception of one minute area with fixed contamination

measuring 0.5 .&

This area of Building "D" will soon be renovated by Chesapeake Park

and any remaining fixed contamination will be further enclosed with

replastering, retiling of floors, and repainting. Following the
I

renovation, any fixed residual contamination should be so well fixed

that there should-be no evidence of even trace quantities during the

remaining life of the stricture.
-7-



VI. PACKAGING, TRAUNSPORTATION AhI DISPOSAL OF COUTA1MATED EWEIP-7

All contaminated equipment, such as glove boxes, ventilation hoods

and duct work, were properly packaged and identified in accordance

with the Department of Transportation rales and regulations and

sent by track carrier to Moorehead-, Kentucky,. for buxial. A total

of nineteen (19) truckloads of equipment vere sent to the burial

grounds, with each trackload encompassing approx-Imately 1,920 cubic -feet.

- -- . -
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APPEIDIX B - SUMARY OF DECO.MfMOI10N 0PM2PAIONS

The following is a chronological task summary of decontamination

operations from June 1 through September 3, 1970, and represents

approximately 2400 man hours of labor.

1. Organization of people, equipment, supflies, and facilities;

establishmeat of procedures and policies.

2. Removal of exhaust ducts from furnace room.

3. Samples taken from areas with potential for tritium and for

cobalt 60 contamination.

4. Machinery and equipment removed from furnace roam.

5. Areas expected to be clean were monitored and any anomalies

entered to the ifork plan. -

6. Arrangements were made for special disposal of nonradioactive

but'hazardous wastes (acids, alkalis, solvents, nitrates, peroxides,

etc.)

7. Removed pa•rafin shielding from neutron generator area.-

8. Removed equipment from laundry arem. -.

9. Surveyed dehydrator rooms and segregated areas and equipment.

10. Cleaned nine rooms which required general decontamination, but

which posed no problems due to presence of contaminated equipment,

exhaust ducts, absolute filters, etc.

31. laundry area cleaned including removal of construction blocks and

floor tiles.

132. Cleaned powder room - highly contaminated.

13. Discovered ".contamiration" in heat plant boiler room which

analyses showed to be naturally occurring thorium.

14. Fire (primarily smoke) an the result of torches i•ed during duct

removal on outside of building by a local contractor. This duct

work was past the absolute filter bands and there was no attendant



15. General cleaning accomplished in five addititonal rooms.

16. Vault decontaminated-and bird cages removed.

17. _. Chipped concrete walls contaminated with 90Sr-Y in Radioisotopes

laboratory.

18. Ductwork removal and clean-up in two additional rooms.

19. Removed glove boxes and other contaminated equipment from

Spheroidizing Room; proceeded with remainder of clean-up.

20.. Removed installed casework in Inorganic Chemistry Laboratory.

21. Decontaminated restroom floors in supposedly clean area.

22. Cleaned contamination which res.alted from clean-up of

Spheroidization Room.

23.. Inspected Oil Farm Building (remote to Building ""D") and.

removed contaminated equipment that had beea stored. Survey

showed no further decontamination was necessary.

24. Proceeded with clean-up of Inorganic Chemistry laboratory.

25. Removed ducts and proceeded with clea.n-up. of Powder Metal Room.

26. Removed duct and proceeding with clean-up of three rooms.

27. Removed duct work and equipment in Ceramics laboratory and

Spheroidization laboratory.

28. Steamed Pellet Room in preparation to clean-up in order to reduce

airborne (resuspended) contamination. Proceeded with clean-up.

29. Powder Room was also steamed prior to clean-up.

30. Removed absolute filters associated with Pellet Room.

31. All drains monitored and cleaned. Five remain contaminated.

32. Removed vertical rolling mill (several tonfs) from Poyder Room.

Residual contamination forced removal of two wallUs, ceilings, and

floor 4.:les.

33. Ceiling ana floor tiles removed in Spheroidization Room.

34. Removed absolute filters associated with Vault Room.

-'An-
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35- Final blowers, filters and ducts removed at termination and

ventilato= -exhaust equipment.

36. Re-moved absolute filters and remainder of equipment associated

with the ?.~Adoisotopes laboratory.

37. Proceeded throughout entire facility with final monitoring and

removed any conta-"nated items including floor tile, miscellaneous

fixtures. Washed down all remaining ceilings, walls, and floors

several times. A detailed svipe survey was performed.

38. Sumps and chip tanks associated with Dehydrator, laundry Room, and

Clean-ing Room- were decontaminated.

39. Asphalt floor c6vering in Cleaning Room removed.

40. Final waste shipment (19th truckload) departed. Two additional

barrel's filled with remaining miscellany for future shipment.
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A-PlDfIX C - SPOMLE- ATKALYSIS RESUITS

I. Environmental Air Sailes -

Location

Radioisotopes

Radioisotopes

Spheroidizing

laboratory

Laboratory

Room

if

Dehydrator Room
(during fire)

Furnace Room

H H

H II

Date

7/9/70

7/9/70

7/14/7o

7/15/70

6/26/70

6/17/70

6/17/70

6/18/70

6/19/70

6/22/7o

6/23/70

6/23/70

6/23/7o

6/24/7o

6/24/70

6/24/70

6/25/70

6/25/70

6/26/70

6/26/7o

6/26/70

6/26170

6/26/70

*6/29/70

*6/29/70

-12-

Concentration (uCi/ec)

92. 3 j-O. 6x30-1 2

240. 01. ox1O- 1 2

68tZao-12

413t]OxiO -12

3.3xW-0 
1 2

1. 1710"1 3

8. 5xo01 3

2.7x]0- 1 3

1. 1Iooo3

5.36.0o-13

3.3XIo"13

2.6x.O"-
1 2

5- 53XcIO - 2

2.7x3.- 1 3

3. 5yx.o0 2

2.2xl3.0"
1 2

5.Wx0- 1 3

3.•

3. 5•,o- 1 2

2.7x10-1 3

3'3xI0-
1 2

3.5xIo"-2

2.7x1o-1 3

3. 5XIo"-12'

2.6xio-I 2

Break Room

Furnace Room

H

H H

H H

H H

H H

H H

H H



.1

Environmental Air Semples (Ci

location

Furnace Room

2t U

I: U

if

'I

if

it t

11 It

Spheroidizing Room

Flame Room #12

Inorganic Chemistry lab

Spheroidizing Room

Room" #i
* Spheroidizing Room

Room #11

* Spheroidizing Room

Room n o11

Spheroidizing Room

Spheroidizing Iloom

Furnace Room

Inorganic Chemistry lab

Inorganic Chemistry lab

* Spheroidizing Room

ontinuei)

Date

6/30/70

6/30/70

7/1/70

7/6/70

7/6/70

7/6/70

7/7/7P

7/8/7o

7/9/70

7/10/To

7/10/To

7/13/70

7/13/70

7/14/70.

7/llf/70

7/15/70

7/15/70

7/16/7o

7/16/70

7/17/70

7/20/To

7/21/70

7/21/70

7/21/70

Concentration (uCi /ec)

1.75XJo- 1 2

3.6x1O- 1 3

1.4x!O-12

5. 5xIO- 3

3.5x1O-'1
2

1. 75xlo- 1 2

6.6yio- 13

i. 6o-133.3x0

1. 6x10o1 3

2.7xlo-13

1.1x31O-l

2. &c1O" 1 2

2.5x10o- 1 2

6. x10"1 2

-12
-- 4.0OxlO-1

3. OxlO-1 2

6.8x1o"1°
1. 6xlO 12

4.13xlO"°

7. O-io-13

6.6xlO-II

7.9xlO"

* Jixi- 1 2

-12
4.6xo•0,

I. xO-10o
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Environmenta. Air Sa.I!es (Continued)

Location Date Concentration (u Ci/ec)

Furnace Room (Shipping Area) 7/22/70 3.9xlo"1 3

Inorganic Cheptistry lab T/22/70 8.6x10-1 3

7/22/70 1.7x1o"1 2

Room #32 .7/23/70 1.75xi0" 1I

Room #ý2 7/23/70 2.6xo-12

Room #57 7/23/70 7.Oxlo"1 2

Spheroidizing Room 7/24/70 3.ixlO"1 2

Room fi (Vault) 7/24/70 1.4xiO"32

Room #21 (Powder Metal) 7/24/70 6.3x1o 1 2

Spheroidizing Room 7/27/70 1.47Xlo"11

'727/70 2.2x.io"1 2

Room #i43 (Vault) 7/27/70 6.OxlO"12

Spheroidizing Room 7/28/70 9.9x1O-11

Room f~i (vault) 7/28/70 i.Axlo"1 2

Room #21 (Povder Metal) 7/29/70 1-.-97x30-3

" " 7/29/70 l.l8x1.0"!

Spheroidizing Room 7/29/70 2. Lxl"12

Ceramics lab "7/30/70 7.Ox10"12

7/30/70 2. 9x)o-12

Spheroidizing Room 7/30/70 l.OxlO-1 2

-12
Ceramics Lab 7/31/70 4 .2x0"

Dehydrator Room 7/31/70 7.ox10o12

Spheroidizing Room 7/31/70 4.4x10

Furnace Room (Mhipping Area) 8/3/70 3.5xiO3-1

Corrosion Test lab 8/3/70 1.6xi0"1 2 *

Spheroidizing lab 8/4/70 2.2xl0-11

Pellet Room 8/4/70 7.OxlO"12
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Environmental Air Samples (Oontinued)

Loc

Pe2

Fur

Pei

Sho

Fur

:ation - Date

.-aeRoom (Shi!pping Area) 8/4/70

.let Room 8/5/70

8/5/70

nace Room (Room #3-) 8/5/70

.let Room 8/6/70

mace Room (Shipping Area) 8/7/70

It it 36 8/7/70

--ce Boom (Room #11) 8/7/70

8/10/70

wer Room 6/10/70

nace Rooam (Shipping Area) 8/10/70

II ,, II 8/1.1/70

" " " 8./12/70

t " " "I 8/13/17o

" " " " 8/13/70

8/14/70

8/15/70

" " 8/16/70

"/" 817/70

" " ." .8/19/70

"" 8/19/70

*ydlrator Room 8/21/70

ck House (Mech.Equip.) 8/22/70

Lydrator Room 8/23/70

8/24/70

.ioinotopes 1IAb 8/241/70

Concentration (uCi/ec)

2. 4x10-
1 2

5.3xlO"
1 2

9.3xO -!2

1.6x101

9.5X10-1 3

7.7x1o"
1 2

8.8x10"
1 2

7. OxIO-1

. -11

3. Ox2-Y 1 2

2. Ix-I0-12-

i. JxlO -12". -12

I..qxO"1

i.Ix10-1 2

1.16xio"1 2

1. !x)o"1 2

4. 5xIO-
1 2

7.6xio"13

2.5xlO-12

4.9gxlO 1 3

1.9xlO"
1 2

3.8xIO"13

3.2x31.0-

2. 2..10"1 2

Deh

BIC

Deh

Rad

-15-



2. Invironmemt.&I Water ples

Location

60Co Shielding Pool

Dehydrator .Sump

Dehydrator Effluent

E. Tunnel Welding Shop (

Pellet -Room Sump

Plating Room Chip Tank

Dyn. Corr. Lab Chip Tank

Date

6/17/70

Cif58) 8/17/70 (

8/17/70 (

8/17/70 ((

8/17/70

9/1/70

.9/1/70

Concentration (pC i/1)

>5 1

15.612.0

2.8t1. 0

236±__o
113±18

3168-13
376t13

852•21916"t20

112*8
123±-7

Summary Sump

Summary Sump

3. Environmental Swipe and Soil Anys41is

aw Tritium Swipes (All in Neutron Generator Room)

Location Date uCi/lOOcm2

Wall Mount 6/4/70 - 5. o"5.

Target Box 6/4/70 1.910-5

Neutron Generator 6/4/7o 1.xo-5

lab Room 3 6/4/70 1. 6xlO-4

b. Soil SBamlez From South Area Outside Bldg. D

Location Date

#1201100

#2 0.48±0-08

#3 o. 56i0 . o7

#4 0. Ioio.06

#5o -o

#6 0.68±10.12

0. 1ý±o. 04

0.39+10-07

0. 27±10.05

0.48*0 .07

9. 4±o.87

0.•61o.o11
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b. Soil Sarples From South Area Outside Bldg. 1 (Continued)

Location Datee

#7

#8

23ou

o. 61+-o. 1o

1.13•0.014

•3U

0.33+10.07

5.2To0. 41

c. Firebrick from Boiler Room (Not associated with contaminated area)

Fire Box Residue 6/25/70

Fire Box Bricks 6/25/70

Boiler Fuel 6/25/70

4. Bioassay Sampling

a. Positive Nose %wipes

N•tm

Sandoval

EySav

Keyser

Sandoval

Per.ry

Craig

Libby

Perry

Petro~bko

Hallowel

E6ysav

Keyser

* Sandoval

Perry

Harvood

EolUoVGll

Total dpm
Date Both Nostrils

6/12/70 (AM) 200

6/15/70 (PM) 200-

6/16/70 (P4) 200

6/16/7o. (P4)_ 200

6/17/70 (AM) 0OO

6/17/70 (Pm) 100

6/17/70 (P•) 100

6/17/70 (PM) 100

6/17/70 (P14) POo

6/18/7o (F•) 100

6/18/70 (PM) 100

6/19/70 (PM) 2oo

6/19/7o (PM) 100

6/19/70 (PM) 200

6/19/7o (0) 100

6/22/7o (AM) 100
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a. Positive Nose Swipes (Continued)

Na•_e - Date

Cridlebaugh -6/22/7o (AM,)

Earwcod 6/22/70 (AM.)

Sandoval 6/22/70 (P1)

Eysaw 6/23/70 (P•)

Cridleba.ugh 6/29/70 (FM)

Hollowell 7/7/70 (AM)

Cridlebaugh 7/7/70 (AM)

Craig 7/7/70 (PM)

Libby 7/7/70 (P•)

Sandoval 7/10/70 (AM)

oSabd-va•. 7/10/70 (H)

Harwood 7/10/70 (Pm)

-Keyser 7/13/70 (AM)

Craig 7/13/70 (AM)

Craig 7113/70 (PM)

Sandoval 7/13/70 (PM)

Harwood 7/13/70 (PM)

Libby 7/1h/70 (AM)

Sandoval 7/14/70 (AM)

SPetrocbko 7/14,/70 (AM)

Mrc-ice 7/14/7o (AM)

Craig 7/28/70 (AN)

Libby 7/28/70 (AM)

Harwood 7/28/7o (Am)

White 7/28/70 (AM)

Hollowell 7/28/70 (PM)

Total dpm
Both Nostrils

100

100

100

100

300

100

100

100

100

100

100

100

100

100

100

200

100

100

100

100

100

200

200

100

200
I

100

01



a. Positive Nose Svipes (Cortinue!)

Name Date B

Keyser - 7/29/70 (AM)

Craig 7/29/70 (AM)

Eysav 7/29/70 (AM.)

Keyser 8/11/70 (AM)

'Keyser 8/15/70 (AM)

b. Urine Sample Results (24-hour sample)

Name Date

R. Sandoval 6/20/70

R. Cridlebaugh 7/4/70

H. Keyser 7/4/70

V. Hollowell '7/4/70

J. Craig 7/4/7o

J. Eýsaw 7/4/7o

G. Libby 7/A/7o

R. Sandoval *.7/4/70 -- -

H. Perry • 7/4/70

W. Harwood 7/4/70

R. Petrochko 7/4/70

D. Mericle 7/4/70

Line) D. Mericle 7/28/70

line) F. White 7/28/70

W. Harwood 7/30/70

Total dpm

3oth Nostrils

100

200

100

100

200

dpr/Sample 2 3 5 U

O. 00-0.05 dpm

0.00±1 0.03 dpm

0.0010o.03 dpm

0.000o.03 4pm

o.o6to.03 dpm

0.00-0.03 dpm

0.oo0.03 dPm

0.0010.03 4pm

0.00+10.03 dpm

0.00±1.003 4pm

0.000+.003 4pm

0.00+0.03 dpm

2.9±0.7 dpm

10±2 apm

0.00•-.05 dpm

* (Eber.

* (Eber'

I
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D

Results of Occuipational Padiation Exosure hM:prt,

Eadiation Exposure
Period

June 8-Sept. 2, 1910Film B&dEe No.

00055

00056

00057

ooo58

00059

ooo61

00062

ooo63

00o80

Participant' s Name

H. W. Keyser

W. -Hollowell

J. Craig

J. Hysaw

G. Libby

B. Sandoval

H. Perry

" R. Cridlebaugh

W. Earwood

E. M. Chenault

Beta Ga~ma
Neutron

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

--. _.&

I
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-uestion No. - Describe Purpose for Which 1product blatcrial ill Be Used.

iE. Includes:

1. Fission products present an impurity in SrgO-Tt90 when received.

2. Fisbicn products up to 100 millicuries used to develop methods
for separation of Cu-2 4 2 from Am-241 and fission products.

3. Irradizted semi-conductors and semi-conductor components.
To investigate novel principles for conversion of kinetic
energy of corpuscular nuclear radiation to electrical energy.

SUPPLiŽUTAL i,. 140. 1



Experience with Rad wion (Actual use of radioiso.-,es or equivalent experience)
41ýý - .~ .~-

Maximum
Amount

Where Experience
Was Gained

Duration of
ExperienceIsotope Type

I--:

A. C1 4

Be 1131

;Vurie- Quanl
* Brookhaven Vat'I.

Lab.

t! I,

1yr.

3 yrs.

4 yrs.
4 yrs.
2 yrs.

Research

Research & process dev.

x.nitlyvis of solutions
from L-FR

Ce; R.E. 6everal
xe, Po Curies

#1 it

EXPERIk24CE WITHr RADIJATIbN:
l i . 5 - 4 -

Work
of titaniul
titanium f
cluded. S

A, A onej

and C

B. A gre-1

device for

changed to

enables a

milking a

C. Vith tij

work was dc

elements ac

rare eartht

metal sampi

from reactb

were develo

from sample

for. Tota4

In add
Radioisoto;
Banks since

tas done on
formed in

ocm other f.
-veral curi

'e-ar researi

from BuS0.

a small research pr
fission. A procedu

Lssion products and
s of mixed fission

[h program on isotop

was also eucceasfu

)ject to deterr4ne maximum concentration

deal of w4rk wis done with io

"milking"

Te1 3 2. A

ser of shoz

hromotogra-

e advent oil

ne on corro

radioactiv

and Xenon.

es and anall

r irradiate

ped for remi

s in which I

activity p,

ition to th
e Laboratorý
January 19,

131 from Te 1 3 1 for

evice was developed

t lived 1132 to have

Kic coluin on which

the L14F? research

sion samples from tb

iodine, tellurium,

A procedure was de

sis of it s quantity

bismuth which cont

ving polonium from

ismuth interferred.

r sample was almost

above experience M
of The Martin Comp

9.

-e was develope-
;he Investigati
)roducts were ir

.c exchange bet]

ly undertaken

rine 131 during

ancer research.

and a patent ap

this material

is embedded Te1

ogram at Brook

radiation lao

cerium, cesiumi

veloped for the!

This work lal

ined much poloi

LU samples and

Uranium was a]

I curie.

S Bamos has coi
y under the &

een Co of the -atmosphere2sing tracer ,uantitieG.

the develo ment of a

This program later

plied for. This device

ponstantly available by
•2

Saven, extensive analytical

, analyzing for such

ruthenium, strontium,

separation of Xenon from

er was extended to samples

ium. Separation procedures

also for removing bismuthIso separated and analyzed

iducted the work in the
rection of Mrs, H. 0.

for decontamination of
n was auccessfully con-
volved.
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(LU28tiOR 1o0-10 - Radiation-Letection Instruments

No. Radiation
Awnil.. D~at•*

Sensitivity
~YDO of Instrumi~nt

Window
TT----

T-Yp ofInstumet Aail.Detnf-dickessuse

GM Survey, Nuclear
Chicago Md 2612

Gas Flow Proportienal
Counter NmC Md PC-lA

Gas Proportional Alpha
Counter Eberline Instr.
PAC-36

6 Beta,
gammA

S Alphat,
Beta-gamma

0-60,ooo c/M
0-20 mr/hr

0.5-1,000,000
d/m| 100-1,000,
P00 d/m.

0-100,000 cir

35 rg* Monitoring
Surveying

Measuring
chamber

2 Alpha 0.85 v/c 2 Monitoring
Surveying

MeasuringAlpha Scintillation I
NRD Md-CS-5 + Hd S5-A
Basic Scintillation Unit

Alpha

Alpha, Beta, Gamma
Air Particulate
Monitor RlC Model
AM 33

1 Alha
Beta
Gamma

10"12 uc/cc
Alpha or
Beta Gamma

Sas prop.
detector

Monitoring
measuring

SUPPLEHSINzL SHE' NO. 3



Question.No. 11 - Method, Frequency, and Standards Used In Calibrating

Instruments Listed Above (question 10)

Calibration of Health Physics survey instruments is performed in

the Calibration Facility located in the Waste storage Room outside the

Nuclear Manufacturing and Engineering Laboratories at Plant No. 1.

Each instrument is calibrated once a month. Repaired instruments are

calibrated when they are returned to Health Physics.

The sources are located in one corner of the Waste Room behind a

four foot high, eight-inch thick, cement block wall. A one curie Co-60

source contained in a lead-steel shielded container is used for cali-

brating "Cutie-Pie" and similar type instruments.

The source is calibrated so that at given distances the dose rate

in mr/hr is known. The instrument can be remotely placed at a given

distance from the source and calibrated to read the field of radiation

at that distance. Where possible, each instrument is calibrated on each

scale or range setting. -

Smaller &ources include an eight millicurie Co-60 source and a one

millicurie Ra-226 source. These are also stored behind the shielding

wall and used to calibrate low range (up to 20 mr/hr) instruments.

Neutron survey instruments are calibrated by using a five curie

Po-Be neutron source of known flux (determined by foil activation) and

setting the instrument to read the correct level.

Counting room instruments are calibrated by using standard cali-

brated sources of uranium alpha and beta-gamma. The first step is

construction of a "plateau" to determine correct operating voltages.

The counter efficiency is then determined by comparing the counter

countrate with that of the standard source.

The NX1C Model AN 33 Alpha-Beta-Gamma Air Particulate Monitor Ie

calibrated by placing a source of known disintegration rate in view of

the detector. The source used is the isotope in process at that time.

The monitor Is calibrated according to the disintegration rate and air

flow necessary to match the calibration source.

The Zberline PAC-36• Gas Proportional Alpha Counter is calibrated

by placing alpha sources of known disintegration rate in front of the

probe face. Check sources and counting plateaus are provided for high

voltage adjustments which are necessary with altitude changes,

SUPPL1I•M1"AL SHET NO. 4



Auestion Vo. 12 - 1-.d• Badges, Dosimeters, and Bio-Assay Procedures Used.

A., Generalt

All personnel working with radioactive materials permanently or
temporarily, are required to wear a film badge and two pocket chambers
sensitive to beta-gamma radiation,

Personnel working in areas where fast and/or thermal neutron radi-
ation is prevalent are required to wear a film badge sensitive to beta,
gamma and fast neutrons and pocket chambers sensitive to thermal neutrons.

Film badges are changed either weekly, biweekly, or each 13 weeks
depending upon the radiation levels in the work areas. Pocket chambers
are changed and read daily, Self-reading dosimeters are also available
and used under the discretion of Health Physics.

A film badge service is contracted on a yearly basis to supply and
process film and badges for the program. The preaent supplier is Health
Physics Zervices, Baltimore* Maryland

B. Dosimetry Information:

Special film badge changes are made by Health Physics when any of
the following conditions exist:

(1) Both pocket chambers off scale.

(2) Exposure in excess of 10• mr/wk is recorded from daily pocket

chamber readings.

(3) Inexplicable exposure in excess of 50 mr per day is recorded.

Permanent records are maintained of all film badge and pocket
chamber results.

The upper limit of do6imetry response is as followa:

FILM BADGES UPPE LIMIT
(rem)

Ga=&ma 1000

Beta 500

Neutrons 100

POCKET CHA0imBZs

Gamma 200 mr

Neutrons 200 =rem

SUPL`.gi;TAL SH&I3T NO. 5



(0uestien No. 12 - Cont'd.)

C. flioaossm

All facility personnel are required to submit bioaasay samples
at periodic intervals. In the case of unusual incidents, including
exposure to airborne concentrations of radioactive materials exceed-
ing the maximum permissible concentrations for personnel without
respiratory protection, or other suspected ingestion of radioactive
material, special samples are collected from all personnel involved.

All urinalysis results are filed as permanent records in the
Health Physics office and are available to responsible persons upon
request.

Page 2 of ZUPPLVZiT SLET NO. .



Question No. 14 - Radiation Protection Pro&rKa

A. Health PEysics Reesoneibilities:

1. Plans and administers the radiation protection program to provide
adequate protection to Company and to personnel from ionizing radiation.

2. The inspection and monitoring, with the aid of various detection
instruments, of personnel, machinery, furniture, ventilating equipment,
gamma and neutron irradiation test facilities, radioisotopic labora-
tories, etc., to detect and prevent spread of radioactivity, measure
levels of radiation or concentrations of rAdioactive materials pre4ent.

3. The review and approval of all working areas and facilities.

4. The evaluation of r&diation hazard control methode for adequacy and
compliance with recommendations of the National Committee on Radiation
Hazards and pertinent government regulations.

5. The promotion of the Health Physics program through the proper in-
doctrination and training of personnel engaged in handling or working
with materials or equipment that emit ionizing radiaticn.

6. Determines radiation monitoring equipment requirements in all areas.

7. The internal control and enforcement of licensing regulations per-
taiing to receivine, po essitn, use, transfer and disposal of nuclear
source, special nuclear, or by-product materials.

8. The inventigation of accidents and personnel radiation exppsures to
determine the cause and recommend corrective action to be taken to
eliminate future occurrences.

9. The continual monitoring of personnel engaged in handling or work-
ing with radioactive materials and x-ray equipment for compliance with
recommended procedures and regulations of good housekeepi-ng- nd work
habitso

10. The issuance of appropriate personnel ronitoring devices (film
badges, pocket chambera, etc.), scheduling of pre-exposure and follow-
up physical examinationO and the establishment and maintenance of de-
tailed employee records of cumulative doses of radilitin exposure, bio-
logical astayz, laboratory reports, etc., to form the basis of permanent
Company records and to conform to Attomic £nergy Commission regulations.

11. The conducting of laboratory teste of environmental sample analyses
and biological assays to determine the quantity of radioactivity dis-
charged to the environs and the quantity received by the individual
through inhalation, ingestion, wounds, etc.

SUPPiYWT.L _SEZ.-T WO. 6



_ýuevtion 14 - Contod.

12. Collaborates with repreaentatives of the various divisions and

departnents concerned on reactor site surveys, design of facilities,

power reactors and associated control systems for hazard evaluation

and control to assure protection of personnel and facilities.

13. Maintains liaison with representatives of the Atomic Energy

Commiasion, Ntiz•na ICommittee on Radiation Hazards, Federal, itate

and Local government health and welfare agencies, and various divisions

and departments, to rezolve areas of common health physics interest.

14. Prepares and revises as necessary Health Physics bulletins outlin-

ing procedures to be followed to assure compliance with all pertinent

National Committee or radiation hazards recommendations and government

regulations*.

15. The calibration of all Health Physics monitoring instruments where

radiation sources must be used to perform the calibration.

B.LaTestiz&

Leak tests are performed on all sealed sources when they are re-

ceived and at leaot once every three months thereafter. The source,

or source shield, depending upon the strength of the source, ia wiped
with a filter paper disc. The diac is then counted in the proper radi-

ation counter to detect and measure any leakage of alpha or beta-gamma

contamInation.

Radium sources are leak tested by wrapping the source in cotton

for approximately three days, removing the cotton and counting it with

a beta-gamma detector.

Leak teats are performed by Health Physics technicians who have

had three years of on-the-job Health Physics training itth The Martin

Company.

$ainteaance, service and repairs to all sources a-re performed by

the source supplier.

C. 5ee allo supvlementary report WID 2109,

Page 2 of SUPPLnMZRTAL ý-ii&•T N~o. 6



Question No. 15 - ý';te IDispofsal

Solid waste is currently stored in 55 gallon steel drums awaiting
disposal through an fiEC approved, licensed waste disposal service. A
record is zaintained by Health Physics concerning the contents, radi-
ation and number of each drum.

Liquid waste is monitored to assure that the levels of radio-
activity are below the tolerances eetablished in Title 10, Part 20
Code of Feder4l Regulations for disposal into unitary sewers. All
liquid waste with activity above those levels is evaporated and con-
centrated for eventual solid waste disposal through ASC approved and
licensed waste disposal services.

ZUPPLEE'W4TAL SHA$'T No. 7



.. iaezt.on no. 13 - Facilities and Esuipment

The Radioisotopes Laboratory consists of 3 sections - a small
office areal a general lab for doing cold chemistry and tracer level
chemistry, and a large room 22 ft. square which is being set up as a
wsarm chemistry lab.

The general lab has a main lab bench, several tables, counting
equipment and a hood. The air flow through the hood, with the door
half way down is 100 l.f.m. An absolute type filter is in the line
to absorb all particulate matter. The interior of the hood is of
stainless steell top, sides and bottom. Work involving use of trace
quamntities of isotopes is done in the hood. The floor of the hood is
covered with "kimpak", an absorbent paper, and this is covered with
polyethylene sheeting to facilitate decontamination, if a spill should
occur. Liquid radioactive waste is kept in a 5 gallon polyethylene
bottle. Metal pails with polyethylene bag linam are used for solid
waste. A bench monitor is used to survey glassware, bands and cloth-
ing for(B3Y'contamination. Portable gas flow proportional counters
will be used for-.< monitoring.

The large area, a room approximately 22' X 22' is currently
being prepared for alpha chemistry work. The room has 2 foot thick
concrete walls. A fiber glass polyester resin floor has been laid
over the existing concrete floor to facilitate decontamination should
a spill occur. A 6" thick steel door, on rollere, is located in the
outside wall of the room to enable large pieces of equipment to be
brought into the room. This room has been used for gamma radiography
and the heavy steel door served as a radiation shield. The doorway
will be altered so that two regular doors can be installed. The
steel door will then be left normally open unless the radiation level
will be ouch'as to make closing necessary.

Americium, curium and plutonium chemistry will be done in glove
type dry boxes. Each box is 27" deep, 26" long and 30" high with
sloping safety glass fronts incorporating 8" fiberglass gloves. The
box will be made of plastic sandwich honeycomb with coved corners,
1/80 thick stainless steel floor, and safety plate glass mounted in
interlock rubber retainer. Filters are two replaceable Pf 105 inlet
and one combination pro-filter Cambridge absolute type filter rated
for 5O cfm, at li H . A fluorescent light fixture and four liquid
line fittings are aigo provided. All plastic materials are fire and
ohemical resistant. The box has 7" X S" access ports at*each end of
the box which open inward and lock shut against neoprene gaskets to
seal the chamber.

S1UPPLEMKUAL -SI{E T NO.8
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FORM AEC-S74 U.S. ATOMIC ENERGY COMMISSION
(12.57) UPage 1 ofL3 Pages

BYPRODUCT MATERIAL LIC. 3E

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulaticns, Chapter
1, Part 30, Licensing of Byproduct Material, and in reliance on statements and representations here-
tofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire,
own, possess, transfer and import byproduct material listed below; and to use such byproduct ma-
terial for the purpose(s) and at the place(s) designated below. This license shall be deemed to con-
tain the conditions specified in Section 183 of the Atomic Energy Act of 1954, and is subject to all
applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in effect
and to any conditions specified below.

Licensee

1. Name Hertin riatu1e C arpora~ton 3. License number 19-1398-32
tfuc Iear Divis ion (L.i6)

2. Address at.jiWore 3, Mryland 4. Expiration date
Deceaber 31, 1966

5. Reference No.
19-1398-14

6. Byproduct material 7. Chemical and/or physical 8. Maximum amount of radioac-
(element and mass number) form tivity which licensee may pos-

sess at any one time
A~ - tontiua 9)-utcrhm 90 A. .4 ny f_. 100 cu&iries
S. Cesium 137 S. Any B. I corie
C. Americium 241see Uai- ) C. Amy C. 25 millicuries

9. Authorized use
1,. To bW• sed to develop mwtkhods of purification ow-, to test corrosion of fuel fova capoand.
I. and F. To be wisd to nves 4pgte novel principles for conversion of kinetic energy of

carpu•cuLar nuclear radiation to eleetricl energy.
C., 0. and K. To be used to develop me;thods for separatiou of Curium 242 from Amxricium 241

and f easta Croa js' tn#4 aapru... ... .. . . ... .. CO N DITIO N•S

10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item
2 above:

11. byproduct moterial my only be used at )Mirtinu-Hnriettv Corporation, Kiddle River Plant,
Kiddle River, haryland.

12. Ihe licensee shall comply with the provisions of Title 10, Part 20, Code of Federal ?eW,
lctions, Chvpter 1, "Standards for Protection A*&Uast &mdintion".

13. Byproduct wterial shall be 'sed by, or under the supervision of, Georga Sam•a, James C
fetsce, or John ti. Gray.

14. t. Each sealed source acquired from another person and cxstiUin byprodUCt Maerial
vith a hnlf-life greeter than thirty days end in any form other tbau gas, shall be
tested for contamination and/or leakage prior to use. In the absence of e certifi-
"eto from a transferor indicating chat a test has been made within six months prior
to the transfer, the s"aled source shall noc be put into use until tested.
(see page two)



FrRM AEC-374B
(IO-61)

U. S. ATOMIC ENERGY COMMISST'ON

MATERIAL LICENSE

Supplementary Sheet

Page 2 ofL3o ages

Continued From PageI License Number 19"1398-32
(L66)

6. Byproduct material
(element and mass number)

7. Chemical and/or physical form 8. Maximum amount of radioactivity whic]
licensee may possess at any one time

D. 20 sillieuries
5. 20 euriea

I.

F.

S.

Curius 242
Any byproduct material
betveea Atom los. 3 &
83, isr~iustvc

Precrbium 147
[urcpitw 352
Europlum 154
Any byproduct wcernil
bavtin Atauic Nwii.
b*etbtn 3 t. 3,
Luc. lus Lvt

V.
La

r.
C.
tie

1.

Any
Irradits " staicoMan~vorr.,

and/or mixed fission
products
Any

Any
Any
Aay

F,
C.
II.

I.

'5
S
'3
23

atlcut Losma I icur t
millicurivs
a ill L v enta

9. Autbotijred thC (Coattoa~ed)

G. and f#. To be ,ostd in cvwelcoptnc of cbmincAl processes for p"rfificatioa of rare earths.

I. Tuznspertatiorn of material b*,cmrpec faciltties oi the Alicen~trc At Ntdtle ttrer, Maryland
*ad the Univarsity ot MAryland tar Oto vwonrvtawr of tracer amounts of radiisotopes

in irradiated material.

Coad~to*a 14cotiud

A. E6sch setiled so~aat fabrkateG b~y tec li.ewxrfte schal be rested for itatauimwtion
sad/or kcckagt iwe.diteely aftcr fabtriceton. It Owe test reveals Owt presentce
of OA.0)3 sicrecurte: oa more of rtcw'sble contsination Uw- itceu ta shell repair
end/or (WOstmn wtae retest the soAice. $"I. lesUrces fabricated for die-
trib~arion And coau~Ai~iaS; byjxodscr.. aarX:r8ai (With the, ereptton of solid wersilic
Iridizm 152, typrojet wterial wirih a half-life nor. twzedtng t.irty days, and

byproduc-t matvrial in the form of gas) shiaib in addition to an initial test. 14po
tabriestica. be swarw4d for a period of seovrw tvys *and retest-ed prior to beitj
distributed.

C. Ech sealwA sPuree contetnit byproduc-t material with a half-life greate thoS

zhirry Oays and in atny forzu other that gps shall be retedLr for Ilnekage and/or
cottttvina Lie a t Intervals, not to 02C4004 SiA skantbst txcept that solirces dew igaed
-to an alpho taitting £otsrvu shmll be tested at intcrvals wtn ercecding tkrev months
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Supplementary Sheet
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License m 19- 1301 -32c nse u er--( )

k 14 Cottmined:

The test shall be tapable of det~etiag the PTesence of .0,0Z nicrocurts of rea.vabli
onutaimant ioo on the ut st ample. The, Lost saaple shall be taken f rm the #"aled

source or frm tie approprlar* sce~seible surfaces of the device, La *hidh the sea 1e4
source to perussotly or semiptrnuatly mwa~ted or stored. Record* of leak teat
results shall be kept in units of wicrocuries sod wintolnnd for isspwctiou by the
comlalssioia

tf the cast required to A or C sabve reveal* the presence of 0.00* microzarte or
more of rmova~bl*e ontos canto, the liceopee shiall isawmdtstely' vithdraw the sealed
source from use and shall cause it to be decocastsmnteg *ad repaired or to be
disposed of ia accordance with Ownsssion mgiilecioas. A report shall be filed
within five day* of tbe test with the Virvect Division of Houiterls Liceusta.,
9, 8 AMmtc Eer~y tQMisatoa. Ilesht0&toa, V. C., 20%45, destribixg the equ&ijsat
Involved, the itest r~sualtso wad the c~rxetive action takea. A cem of such repott
shall be seat to the Dlirector, sgioil 1. Diviiono o~f Ctplience. MUAI, 376 Ru~dsou
Street. Now Tork, Saw York, 10014.

kpt as preVied otherwise by rbls licenseo the lic.0nsee $bell Possess and ".e
rnduct watoriel describod In Items 6, 1 *ad 8 of this ltcense in &4,zordavc, with
tementtv ropreserntations, and proceduires ceuzdised in the application for licenow,

*nadmaent thereto if ovy , subitth~ed by the licensee'sa proedoevasar the ~Isrtio
panyi application ttwm the M~art~in Xairttta Corporatiou dated September 18, 1962;

mr romthe )Msrtin Company dated October 10, 1%16 letter froum Martin a Nrietta
poration dated October 17, 1961; lettear Irow Richard 5. Bo~atu1Re dat"d Oky 3 I962
letter from C W 01ller dsate Wowembr 25 1964.

ý, i:

For the U. S. Atomic Energy Commission
Original 0"gnd by

sI"ots B• sc Ir h Robert E. Brinkman

bybiisii"ouno•kMtt!iers LLcenszaU4

Washington 25, D+ C.
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(J"

*wmdwmt u sbri It

Ruttleer. 3. tderyAe

ittntt@* Go"; "an
SAUSS C. go*"
Jobs a. Ony

wu su tAn vftt Ustte etaf 9,4"b
Ioe0tll. cndittof 13 of U404e met
follow..a

4,# InS, a sin' W"4b Rt41wd 1.
tS-14*#s t, Isde omit vo ren

13. Iypodeet ntnwsl Awnf te and by* or =&wea tin ~rperv atn.,
60"V $"doe lass C. fleece, or J014 1 frt".

For the U. S. Atomic Energy Commission

lsigned by
1-.
ALI V -a

Division of Licensing and Regulation
Washington 25, D. C.
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064)

nmcnrieni~o.10

tar tvirsiora
Wtort. 3', narryland

atton- ceortjy ws~ cvr*I -ole r trvnald ;r

eordanee with aplicatiod dated ietrer 20, 1962, Liceuse NO. 19-1393-14
nonded as folloua:

yaibot under the license atraiber is changed to 064).

a 1, 2 awl 4 a are aw ded to readt:

Nahe --wsrtin Oarietta horpratin•,

dxaress '-4fclefir &ivtstion
t 1, Maryland

DiioLirnnteaidate

shtoor 31, 1964

itiontr 141- on-3 15 Oro aaadoad to r*ead:.

-. If the, test reqraired in A;t or above zwwes~s the pranence of 0.005 aicrocuric
or smrc of reuw-wble cantemidmzit to the licensee stal Lswiedistcly withdraw
txe vieale4 source I fra use "md shtall eause it to be. decotatdnated Snd repoired
or Wto h disposed of in seccotdavea with. QC4saisloaw rntpltioas. et report shmll
bý tiled wit'hin five- days of the teut with tw Lbs 4 tttor, 1-vivistoo of LLxfie atn-'
and Ue.ltin Li. *t~tocý.#ic 'i r4y Cocntssl, t,'Ss11ia4too 25, V.* C., * scribiag
the equiprnAt imvolved, the test results end the cor;-ective action takes.A
icopy of stuch report shall be sent to the !4toctoz, Legtou 3, Division of
(kwpli&-tsmeUf , 376 A.4ideca ý'4'reeto X-et York 14, flwyost.

.;ýxcept as provided otbewmise4 by this licenms, the licensee shall po~sess and use
ryproduct rnattada1 described in 1tst- 6, 7 and 8 oft this 11cense Lin accondienc with
*tateuetftS, representAtions sad pzucedu rws. contined in the AppliCation for license0,
ine inma&cteata thereto it a=V,0 sutitteA, by the licenwee 'a predecessor, the3 fertin

Xxpany; application f row the Martin flarietta Co rporatitoa dated September 23, 1962;
Letter firon tia iairtin Company dot~ed, October 10, 1961; letter iraon VArtin darietta
Zorporetioun dated t-)ctober 17,, 1961; and 1*tttar from 1Richard 11. r-outelle dated Heay
3, 1962.

For the U. S. Atomic Energy Commission

by- Isotopes itraach
Division of Licensing and Regulation
Washington 25, D. C.
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BYPRODUCT MATERIAL LIc._a1SEkI 1-L--1-4 fu3" == .1
(JU)

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Part 30,
Licensing of Byproduct Material, and in reliance on statements and representations heretofore made by the licensee,
a license is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct
material listed below; and to use such byproduct material for the purpose(s) and at the place(s) designated below.

This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954,
and is subject to all applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in
effect and to any conditions specified below.

Licensee

1. Name wt• bLtt C msttmt 3. License number Ls t is
ZaotV14kotar Uanlovsa its ecitrozy 10to" sad a 611am:

2. Address Dm*srct Of RCIWX tVw"st 4. Expiration date
lairiogs . bbetuadOctobe 31, 19*4

5. Reference No.

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity
(element and mass number) which licensee may posses at any

one time
A. stroat~ta *-'Xttcrta st) A. Ay A.. iwCo U
1. CesIum 1$) S. my S ul

9. Authorized use
A. 'To be %wed to *anlvp no~bdwd Of purtftstlia *ad to test caf-rosin of Evie tonsi

I - and r . To We and to twnststiss **"I princ44s tam crnntnm of kisotto asemx
of coitacultr vtlwn tar*rdAtUA to MocwtricaL snorts.

CONDITIONS
10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item 2 above.

IIbyproduct satarle my 0"ty bo tamE at b~rttvWbri*rLtsA Cerpozat , RWi* dle t r flat,
ftd1e Liver', Rorylatd.

L2. the Licenses shell anwls with the prowltaaa of WAti IQ.* flfl 21, Code of Federal
taaalsfliaW Chapter 1, --$tndt"ar Par flnecsats Aatast X40Satic"w

L3. flprodoct nsatlaX stal bo wood tq, wt wdin t~he drcwt praoanl srqervistoc of,
""46 MAmes, Id-Ar Fouler W Asnld 4 tee.

KA. A. Etaci aske toutte acquired hre vaotber wnno and evtWu1*M b~probit owmtril4
via a holf-Uf. grnt than thirty days and in toy Locu otbe thea 0jw shal
be teetat tor caazatt - mlr 1ska&e Vrior to um. * I tht abinc of a
cartIAfkers1 ftm £ treesteAr lditcstfta that a test WWe -aw ad.4 vithia e
sostha PrIor to tin tratfer tdo nam" eV=ca *Aul so be put fate a"e stal
tested.

(Sn 2)
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License Number .19-13-14
0*62)

onttwed flat ?w I 'wandmnr )h~ter 8

6. typrotuct ntntaI
(ln0amt and na&"aa

C. lritctu. 241
V. Cvrim 242
1. Any typro4ct

a 8, i-.ltnaive

V. fzlctMhia 147
0. K'wo~t wm 5
ji. Zuroptns 154.

7. * Omat ad/ier physt.
fam

S. ha t of vndt-
aitrivity Itz Ucimsee my
psm•ss at any m tim

b.

F.
0.
IU.

Any

Irradlated esctondwUtws,
wentcoat*to cagponats
gawd/r MIXed fieutat
ptecta
ANY
hAfy
"4~

C.,25
0. 2'0
Z. If)

s*rutewl

curios
mlt~tuto~s

4v&imcrle
wutlicvwl

V.+

tCo 3

C., V. amd X. To be us"d " deveLop attend for ve~p'rattue atf Cttem 242 ira Aaertctwa
264& dud fln14te protta*t.

C.. andt!U. to be and Is tcvetonunt of chaatcat proteusees lot vurtftcatoc Of rare*

L4. 1. to *"ak oLed awatts £ebv*tcate by a*tt"atlie e shall he tatard f=r coramiawntiu
=Vole 144ta" tuwdiAwely aft= tebrtcatiten. If the "*at rereafli the prSsrmn

cC UOS tasxou or a" of rsmswebts eovatniattnm, Oti Llzmn shall
repair .m4/or Asodta an' %CtflL thes smirce. UeAW *our*"s Lubricted
fmr ttestrtLwnlva ad cantstntin krypro4=t astor tat (witkt tme eAceoptim of
ealid etuli Ind~ia Ii)2, kyprwzd=ttatrtfl with,* half-We sot acoadiztE
thirty days4 an4 tqprabstn sxterial AA the Lto= of gas) sinall, Ir adik~tio to
At tattial teat upon farctoto stored for a pwartd oftnvo Says s6 Ad
r~atesnedw ptos ts*tnj ditrabtnate

C. tact seated souLce cabtsltia-ma byprocttt materisl with * bal-i-toe jweater then
thirty days aud La any form other thm ao, ab~sell he tamedta lmI*koakj avd/cr
-ontaa(uattoc at Ittr*znt not to osceed *xatcmthsj, ncept that *aur4cn d*r

OL2 a 0 OR s1ptu eQLtcctq nttC shall lw Uteste At LrtterVate 0ot neeali.&
thriw atcbs.

(See ?~aE ))
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Fro IValpa 2 algmNV r

Eacht saled nsarce cmataivAir bypxodiwt vstarnd vistk u Wi- life ptatsr
tinw tbtrty "ays a"J 10 hAfy Lot ocer thwan Zass *hall be tested for )64a.
nod/or concninattio at tnta'vcls *ot to nccsed six mC)itbs, *=npt; that **=teen
deai~wgao t au *tiht fL~it41 e#wrce stsaf be twtM at ltutasl*s not mnsditn

The %*testtAalt 1be c~p4*e of date~ctls& the p-ne*wca of 0.Sr45 sdcrocurte of
rnnovbts comtaads~tent an the tat 0a%*ts. The tnt *epto Owfl be tan=
trew Owe "a&le genre oz ra ae z*rpriate acsI&l wrtacwof the dev-ice
It *trtt the mi~edst mrte La Mnnzw~tly or eeipermuwanly onn~ýd or scanTe
S'tords of )*sh teat WWsutLR sball be keptn li unics of atcroc--wi"sv aidsti-
tajn3ia lve1pectt= bly the Cuu.AsLen.

U cbe test re--Arnd i" A or C above VwMAd thes prec of 0.005 aicroecnie
or wre of ronny*lecntiata the ltea'iselesalt Lwandionly wtttdrnrw
thes seetW futcco ean ute ed shali *Awwn It to be dwwtnxrafracd and repaired
or to be Aspsed*fi *ccortace vitk C~cwAuino regptrtiot. A npr~rt sall
be file wttbittn days4o~ of "n test vth the #lrec- tarI btvtnzim of Ueeaaiuwj
and hrcut4zto, U. t.* Atomic Rnaw& Ccsadm,~w ViA*4Anp,te% 23, V. C. tndb$cg"
the aamft Lwwoiwe4, the toa: nettles nd4 the corra~tLve* actis tskaa. #A
CpY' 'Of i*dt)C wqnt "11l be seat tv theVA&O of tut nearwit AMC operations

tffic* 1U4*Je ir. A-ppmndi;P 0 of Title 10, Code.of Vednerl Mepsulattes, k~wt 20.

apt. as provided ottazou by dds liens., timleww "1mos shallw 404 WK
ralocu ana~rial describeld tn 1teas 46, 7 avA 8 of this Ltcewee it accordance
bhe: a rspremetadicc sod pztcedoxre cftstue1d im the *ppltcattoe for
wan. aid aw wte themae i fl say.subitted by the tksssns'w pre&*aomn,
:Martin 7~pm, lette I~an the MartLa tasjay dated Qctctnwr 100 114 "md
teram Ita *urr~a-Unetta Corporadaz dated (keobe 17, 1*91-

For the U. S. Atomic Energy Commission

by Cbtef,. iotope £rsanch
Division of Licensing and Regulation
Washington 25, D. C.
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S ,.....,.

Air
4 -< 7- 4 4. .-- N'

SA. 4W

For the U. S. Atomic Energy Commission

Original Signed By
James R, Mason

DbVision of Licensing and Regulation
Washington 25. D. C.
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BYPRODUCT MATERIAL LIC 4SE D. W1"-144 a N

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Part 30,
Licensing of Byproduct Material, and in reliance on statements and representations heretofore made by the licensee,
a license is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct
material listed below; and to use such byproduct material for the purpose(s) and at the place(s) designated below.
This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954,
and is subject to all applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in
effect and to any conditions specified below.

licensee af t4i m

1. Name U4 lstA Oainy 3. License number 194-1 14 t h=I4 it itsIWWAVC ftm Vwu t Obtt t* e•• o •

2. Address 9 " Ot RI4 4. Expiration date

5. Reference No.

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity
(element and mass number) which licensee may posses at any

one time
A. Stanttn5$- A. Mny I w

3. e7stf p o p ? S. M y O ft tNN. I c (See P a o )

9. Authorized use

U, to isa ad tO dstroiap 0W1ded Of paWitttcettA aid W tntt wzMTnte Of fuel Zft

(Oft ftfl 2)
CONDITIONS

10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item 2 above.

U. Sypret Unnia w amy ly be good at Umnn flat, WAdIS tint. taryland.

12. tVW tsU e.* tail OWpty with OWe OW9nZOf title 10s Pat 20s Coad of
ft&"*' UftVAtiV" 0AVW 1-*uS flotation ARtnst tG&taUa.r

13.t Spw00ut muriel Stal be atW by, or mAr tta tirect opr at of. Cmaqp
Se&,. Sde~d fovir or Arnold Abelee

14. A DR* OM"e ecmwni aequizd ton ether pmaui cmstaftabog It
etetftl uttt A befltftf grcnn thee t&ttty (30) sy. $ad In sty tam
ether 0Ma gsa. Shel be taste) for teOas cdal/r caas"tsste. -ne
toot. SWel be porenad =u the naiadA maiO watafn, at an the acoenlbU
mienoo of' tdm 4evie tovM *toak atci savo ta porewutaly or out.e

,nauctiy * The tnt t1ail be pVfsammd tomt reeipt gtow *nother!
pnni, &*alw lbs Ucawnrewt crtittintian taf "l peuwa *Odom&
et* tVraWerea th e nata nucW $GU* !W bta tested Wifthi thrty (30) dept pr1Ar
to t~rawdr sit fiend itee of to rricectkw a tw~i. 0Sn t~eis 2)
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Supplementary Sheet

License Number

-a-----
lmuSprductl watta4
(e10awt end nrn
ftintr)

C. Aesricftw 241
4). Cent0 $4-2
Z. Any byproduvct

statist batvuee
SA&LcU Yos. 3 OW.
ea. rLot Waive

Y. Irmettuu 14-7

7. liical, ald/c)

tmho""tI, east-

ponm'ts and/or
atnX4 ListoWe
PrOC"ct

ts. lstfa aaotmt Of rsditiv-uvty
itt'c Uic~naoe my 00MW4 at
Omy atet time

C.
25 vL Iit1z=vie
20 mitlltcsurio
20 ncies

7. 0t curite

$ c~ ~To be uee4 to iavntttAt. tWnl princApiass for caunricon of kinetic
energy of carpncnlar unclear redaiofta te oecrtvricl wanrr.

C, D> sad r. to " utsad to derelo mmtko6& for sopanutiw of Cortim 242 from Aeedcita
241 and Lisata produc-ts.

14. cmttlzaed

tZaa ssa-. a 0"10d cW" 4taiftL tp6e ISWW~tli i tish fa ltiatad Ivy the
ticweef shell be tasted f"i ndkswr iotontsstnyat luattot-f
febriztnon. If the toot nvnUe say isavh redimazttw stacrIAt, the
Liens.. ab"I repfir n/o~r 4oecflatmioto and re~tea 4we sowi prtoz to
,plsar~w it In va.

C ?o114Rcts5 ca~Aelutm*t the test pnr~aet~ In~ A or So oma ebsWa anteo
cgctalrds4 kbpsdvtt statist vith ak MitlWe groeter thm thirty (30)
d*ways MWAn City tb=r the tin g$.,o OlCAt awccee dotgnd as CIpM
atitttog eoazrcas shsUl be tnvta4 1o- set/a*m~r vantaize
lutonsti web to a=edO (6) =mumk. EAt& mitio BSfAtV tttth Is
desttnad s" ai 414ai$. kttitt sat"* shall we tested at utaneval wt to
anceed Ltres* (3) wathu.

(fee ?av- 3)
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I

Page oLf__ages

License Number (462>

fl&*nM-1T M.i 6
D -

Cozn0xz

Ltinu)Od

The taxt pecfonAbd pwuroast to A, 5, or tC ostall beo eiflzJ~tly smnstcin
to dstzcr 0.05 mtcrocwrLeof retwnabl bats nd/cr gpai nittiw ta41o'-
octi* natoalw *ad 0.005 sicrwow" of VCzV~2 rc&rofs 1a ntottir-C rda41naivc
matvwSIa * teconis ofIn test sns'4ret stitll be nlratsiOd by the lttcanc.

If the ton- pcntocfi paremtr to 0. or C reveals reavsl* redtoac-tive
Voterial, the Uzaten eKaU take lsw$Xatas action to iptsvst sprced
of cAftaoxnztrn. W4 $ball tot-ify the t0tp"raicti, bivitston vl- uceAsizk
and V.t1e~t Vb . Amcc 1Afty CcalisfLon, '4etisst,cn 1$:p V. C.
tith~u thirty (ZC)) dayo aftr -caitatiai *-I the tnzt.

*Pt as pnrtlddd ockerutee by W&h1ts noato the Ucewnse shall posop=* &Ad
tbyprcdtt ate~rial inu"O fLew 6, 7 ndi 6 of this licasf 1z
n~rdaice itit ti t4W t, PrsVmtattone, a0 ptrocadurS wotniftat hinsi
.1icsrions dated rEstrnry !#, IS"9, Earch It, 156.3 ad £eaeta~er 27, 1960.

"Wut it OMe Aticnk tZtiry Act of IVY+ Adm Title 10, Code of F*4ctl 1?agvl1ttats
lper 1, k'art n, ý:~$ fpa ludnir """-ntel U" t~4aycare*704" further
MWed to recoin 0=4 U"w cPeiel ucalsrUtk 8mAteial VOrwita-tt, fun= the
my of Awarituti 41 &04 Curt's 24Z. VAis lCetas Shal be 40wdto cortsix

ccnftto~e j~ct~e LaEectm&7O.I ()of said, rsw1tuLat".

For the U. S. Atomic Energy Commission

uai4':~~ drn
by.

Division of Licensing and Regulation
Washington 25, D. C.
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Supplementary Sheet 19e Numb 14(

License Number WO6)

AfllfMfTA ". I

toper DmtsJn~wt

It of £flrytad*10

d""vitt app litlatifo dtd rVaoary
wftd* to &44*

So 15-91 S4toaf Ve. 11-1"6-1 is

#4vct materwa 7. cbwxtal sodtor 0. %&ULU=auament of
mat &r4 mast physical taor raloat-tivtty Mbittb
Or) ltonez Wy poSum"

Ast any ire 0=0

#taud~n mztLW oI ptzryiati StrootimeG caW to towsUt~tm tMt
teehlity of fuolatwm4Q Lot use it it. tewlo lpmit of battery
orua, traftwi"ntuai h**zbnfre, dad other ailitty low, lank

cwaizlu't

ticit ull d41 ponWn aUt sebyprodoet gmteial danvrad Lft Its= 6, 7
4$ Of tWO UseMn iO &0ciracs# with atataWImis, rVrnstettan..a s.Oro*ea atti d ir. k"t pmueatinu 44.4 Ptuwry 56 193.4 awet a;a7=

k. sttatesto nprosatatins &ad pwo~rcoatict ttl* ptwsione"of title
on*&* the tUace* prwtslas ohti~l tfle praw~c4&m*.

For the U. S. Atomic Energy Commission
-t• •{ .' , • t A .

FrnI&%try 14, 100 £tat*f, laatspm Zratch
by

Division of Licensing and Regulation
Washington 25, D. C.
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Page_1. of I Pages

License Number 0J60)

to C.pany
ftowr i"*nflPmitt

wu of WVclnr DtvLinl
*k 3. flarytw4i

a: Nsm4n 0. *aks, Jr.

L&cA with uppltcatioc 4044
touted to &U- &

?i*naerr 5, 1%39j, Liemes te. lt-1f9#-14 S.

Mutt materiel 7. Chemical sade so )taxtAwa IF1leeIt of
mt and mnoa physical tam radL*ttivty %&Leh

or) liesee may possess
at Say 0" tme,

atnA . Mny S. WO cart"

attauivn etlws of pwsrifylu ttrnttielG9 #ad to, iuweniaet the
Leabtitty of Strfltte-941 for use Le the Arn1mopact .f b"teswtr
orss, Ltmr~uOdsiO oil bttaere, And other military lam levelt~attoo.

tlonsos sheli poans OW ow. byptrdut matfe1l tescribed wLA Iete , 7
8 of this Ito*s"* eo ccmtme with stf mustes, rnprestafLns, atd pro*

lit" cnAtW nJ bLuis appitostia date4 Fabrury So l39$9# escat that there
k statasmtt, npremnatioa. and prmcedurat c4nflict wi~tU prawlatoas of dthis
gas&, the Ucavuc prowtsioa* skell t4&. precnmowe.

For the U. S. Atomic Ene ryCommission

Iftbrusry 14, 1139 thieff, Iznap. bSet=h
by

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



4A U. S. ATOMIC ENERGY COMMISSION
BYPRODUCT MATERIAL LICEI

Supplementary Sheet

Page-_I of 1 Pages

License Number 19-lit-It

iartin t~o ' -%
ýpie t'*wer Zen 1o*,pn.nt
Ittoritat ofi-.uclear tvhizrio

LCro~r.e Witt arylae4Ttdr .0. Litlk

xwasgit itca4 9s. to rea~d U&t

it~~r~odanw

* 0orrotIoa, ;t~iOt1ity, &adi ta 1IA.boratorj st-AzAiaw te) Ee~rw.1ns th intagrity
of cen~imts (cntAnm r*ýzrtiun iý;i as a iwarct of bsiat aut6 p4nr*

For the U. S. Atomic Energy Commission

by Chlit, . )top.•s ýSrxnh
Division of Licensing and Regulation
Washington 25, D. C.

Ž~ove~ter ?O, 1958



'4A U. S. ATOMIC ENERGY COMMISSION
BYPRODUCT MATERIAL LICE. L

Page___ofLIPages

Supplementary Sheet

License Number 19-11"&-fl
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ant to the Atomic Energy Act of 1954 andTitle 10, Code of Federal Regulations, Chapter 1, Part 30,
f Byproduct Material, and in reliance on statements and representations heretofore made by the
icense is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and im-
Luct material listed below; and to use such byproduct material for the purpose(s) and at the place(s)
below. This license shall be deemed to contain the conditions specified in Section 183 of the Atomic
of 1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Corn-

i or hereafter in effect and to any conditions specified below.

Licensee

Itoe aar",A• C,,•.y 3. License number 19I-13• 1,

sltia tI*•1 4. Expiration date

5. Reference No.

ct material
and mass number)

7. Chemical and/or physical form

4., AiW

8. Maximum amount of radioactivity
which licensee may posses at any
one time

*ý 1Wi si~lieutri~eMMtJ1A:AF. #CW

ad use

,ru(cot~niv ztront~ira F0 a~ #isrcp. ot boa ul o"M

CONDITIONS
otherwise specified, the authorized place of use is the licensee's address stated in Item 2 above.

kact *a&t;rUl %& only4 t* use At ;rtiz- 4&td~t, 1~4-~ ZarMrfrIMd
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For the U. S. Atomic Energy Commission

C)ctobwr 31, YV flýt*46 uowpos prwvhby.
Division of Licensing and Regulation
Washington 25, D. C.
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License Number 19-01398-3

Amendment No. 03

pes, Incorporated
ar Systems Division
Box 4937

rn Boulevard at Martin
alevard, N. E.
e River, Maryland 21220

cordance with letter dated February 3, 1969, License Number
398-32 is hereby terminated, effective on the date below.

MAP, 01969

For the U. S. Atomic Energy Co7WM•nOrigna! S•o •"
ffcberI E. •r~nkknan

by1Saotopeflranch ~
Division of Materials Licensing
Washington, D. C. 20545
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License Number 19-01398-32

Amendment No. 02

is Incorporated
" Systems Division
iox 4937
i Boulevard at Martin
Levard, N. E.
River, Maryland 21220

)rdance with letter dated August 6# 1968, License Number

?8-32 is amended as follows:

1. and 2. are amended to read:

:opes& Incorporated
Lear Systems Division

). Box 4937
:ern Boulevard at Martin
loulevard, N. E.
Ile River, Maryland 21220

;P4 1968

For the U. S. Atomic Energy Commission

by IsotOes Branch
Division of Materials Licensing
Washington, D. C. 20545

.17 /--7x1 /I - ,1"
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License Number 19-01 3 9 8- 3 2

Amendment No. 01

-Marietta Corporation
r Division
ore, Maryland 21203

ordance with letter dated November 30, 1966, signed by C. W. Keller,

e Number 19-01398-32 is amended as follows:

piration date in Item 4 is changed to December 31, 1968.

A

DFr. 7 1966

For the U. S Atomisfnergy CommissionQrigina! Signeo -

fobert E. Brinkman
by Isotopes Branch

Division of Materials Licensing
Washington, D. C. 20545

A1er0



RM AEC-374 U. S. ATOMIC ENERGY COMMISSIONATOIC.OMISSONPage 1 of 3PagesBYPRODUCT MATERIAL LICENFP

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter
1, Part 30, Licensing of Byproduct Material, and in reliance on statements and representations here-
tofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire,
own, possess, transfer and import byproduct material listed below, and to use such byproduct ma-
terial for the purpose(s) and at the place(s) designated below. This license shall be deemed to con-
tain the conditions specified in Section 183 of the Atomic Energy Act of 1954, and is subject to all
applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in effect
and to any conditions specified below.

Licensee

1. Name Martin-Marietta Corporation 3. License number 19-1398-32
Nuclear Division (166)

2. Address Baltimore 3, Maryland 4. Expiration date
December 31, 1966

5. Reference No.
19-1398-14

6. Byproduct material 7. Chemical and/or physical 8. Maximum amount of radioac
(element and mass number) form fivity which licensee may pos

sess at any one time
A. Strontium 90-Yttrium 90 A. Any A. 100 curies
B. Cesium 137 B. Any B. 1 curie
C. Americium 241 C. Any C. 25 millicuri~s

9. Authorized use -

A. To be used to develop methods of purification and to test corrosion of fuel form compound
B. and F. To be used to investigate novel principles for conversion of kinetic energy of

corpuscular nuclear radiation to electrical energy.
D., D. and E. To be used to develop methods for separation of Curium 242 from Americium 241

and fission produeris. CONDITPagIONS......... ...... CONDITIONS "
10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item

2 above:

11. Byproduct material may only be used at Martin-Marietta Corporation, Middle River Plant,
Middle River, Maryland.

12. The licensee shall comply with the provisions of Title 10, Part 20, Code of Federal Reg
lations, Chapter 1, "Standards for Protection Against Radiation".

13. Byproduct material shall be used by, or under the supervision of, George Samoa, James C
Neace, or John H. Gray.

14. A. Each sealed source acquired from another person and containing byproduct
with a half-life greater than thirty days and in any form other than gas
tested for contamination and/or leakage prior to use. In the absence of
cate from a transferor indicating that a test has been made within six mo o
to the transfer, the sealed source shall not be put into use until tested.
(see page two)
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Continued From Page-1 License Number 19-1398-32
(L66)

6. Byproduct material
(element and mass number)

7. Chemical and/or physical form 8. Maximum amount of radioactivity whic
licensee may possess at any one time

D.
E.

F.
G.
H.

-1.

Curium 242
Any byproduct material
between Atom Nos. 3 &
83, inclusive

Promethium 147
Europium 152
Europium 154
Any byproduct material
having Atomic Nos.
between 3 & 83,
inclusive

D.
E.

F.
G.
H.
I.

Any
Irradiated semiconductors,
semiconductor components
and/or mixed fission
products
Any
Any
Any
Any

D.
E.

F.
G.
H.
I.

20 millicuries
20 curies

65
3
3
25

curies
millicuries
millicuries
millicuries

9. Authotized Use (Continued)

G. and H. To be used in development of chemical processes for purification of rare earths.

I. Transportation of material between facilities of the licensee at Middle River, Maryland
and the University of Maryland for the measurement of tracer amounts of radioisotopes

in irradiated material.

Condition 14 continued:

B. Each sealed source fabricated by the licensee shall be tested for contamination

and/or leakage immediately after fabrication. If the test reveals the presence
of 0.005 microcurie or more of removable contamination, the licensee shall repair

and/or decontaminate and retest the source. Sealed sources fabricated for dis-
tribution and containing byproduct material (with the exception of solid metallic

Iridium 192, byproduct material with a half-life not exceeding thirty days, and

byproduct material in the form of gas) shall, in addition to an initial test upon
fabrication, be stored for a period of seven days and retested prior to being
distributed.

C. Each sealed source containing byproduct material with a half-life greater than

thirty days and in any form other than gas, shall be tested for leakage and/or

contamination at intervals not to exceed six months, except that sources designed
as an alpha emitting source shall be tested at intervals not exceeding three months

(see page three)



74A U. S. ATOMIC ENERGY COMMISSION

YPRODUCT MATERIAL LICENS
Supplementary Sheet

Page 1 of__3_Pages

License Number__l9 1398-32
(L66)

1 14 continued:

The test shall be capable of detecting the presence of 0.005 microcurie of removabi
contamination on the test sample. The test sample shall be taken from the sealed
source or from the appropriate accessible surfaces of the device in which the sealef
source is permanently or semipermanently mounted or stored. Records of leek test
results shall be kept in units of microcuries and maintained for inspection by the
Commission,

If the test required in A or C above reveals the presence of 0.005 microcurie or
more of removable contamination, the licensee shall immediately withdraw the sealed
source from use and shall cause it to be decontaminated and repaired or to be
disposed of in accordance with Commission regiletions. A report shall be filed
within five days of the test with the Director Division of Materials Licensing,
U. S Atomic Energy Commission, Washington, D. C., 20545, describing the equipment
involved, the test results, and the corrective action taken. A copy of such repott
shall be sent to the Director, Region I, Division of Compliance, USAEC, 376 Hudson
Street, New York, New York, 10014.

apt an provided otherwise by this license, the licensee shall possess and use
roduct material described in Items 6, 7 and 8 of this license in accordance with
tements, representations, and procedures conadined in.the application for license,
amendments thereto if any, submitted by the licensee's predecessor, the Martin

pany; application fern the Martin Marietta Corporation dated September 28, 1962;
ter from the Martin Company dated October 10, 1961; letter from Martin Marietta
poration dated October 17, 1961; letter from Richard H. Boutelle dated May 3, 1962;
letter from C. W. Keller dated November 25; 1964.

49

For the U. S. Atomic Energy Commission
Original "" '••}

Isotopes Branch Rclart E, Ern1ma,
by- o•-•Mariols T_.icensing
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February U, 1969 03G

to: , t vy-
PJK- 1210-094

Isotcpes Branch
l~i\-)1, o of ¶Taterials Licensing
t'. S. A\tomic Energy Commission
W\Vshington, D. C. 20545

A\ttention: Mr. Robert E. Brinkman

S uohject: Byproduct Material License
Nos. 19-01398-01 and 19-01398-32

fIh•e no: A PC Correspondence DIAL: IB:RJD dated 1/7 /69

We h_'e recently compLeted a review con-ernSin' our need for "he

su1-)je.i. licenses. As a result of this review, we a.re rcq..esting the 'ollowinmx

U 01

(I) T'rmination of BPMI. No. 19-01398-32
AEC Form 314 attached.

(2t Renewal and amendment of BPjIL No. 19-01398-01
AEC Form 313 and Supplemental Data to support. our riquest

•tlnehiod. The supplemental data was prepared to eonl'or n

with t he request contained in referenced corresims)nf!ence.

This new information is being furnished :o u-u)port our amended

eoluetst. Except for those specific references ccxa-n s( 'ierein, it is
inten,-ed that this information supersede a llev'y:. u').iittals made in

connection with BPMI., No. 19-01398-11.

n C~ o '3

( e r " "

v'xr !r 1-!,!

} 1," :'D ( :li'"& +,, : .lt t .i i!I ~, W
•t .r "C:)+:•] -
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JAN ? 1969

DML:IB:RJD
(06763) .
(07139)

Isotopes, Incorporated
Nuclear Systems Division
P. 0. Box 4937
Eastern Blvd. at Martin Blvd. N. E.
l-iddle River, Maryland 21220

Attention: Mr. Peter J. Knapp
Licensing and Accountability

Representative

Gentlemen:

This will confirm your telephone conversation of January 3, 1969,

with Mr. Robert J. Dube.

In support of your application for renewal of License Nos.

19-01398-32 and 19-01398-01, please complete items 10 through
15 of Form AEC-313. You should include an updated comprehensive
description of the administrative and operational aspects of
your radiation safety program. Information previously submitted
describing your facilities and equipment may be incorporated in

your application by specific reference including date of the
letter or application containing the information.

Sincerely,

original signed by
R-ober.t E. Brinkls"a

Robert E. Brinkman
Isotopes Branch
Division of Materials Licensing

bcc: St.
Co,
DML

Br. Dist.
Region I

OFFICEP D1,--------

SURNAME 1 0 --

DATE 0240

Form AEC-318 (Rev. 9-53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE : 1968 0-296-617



Form AEC-313
-(8-64)

10 CFR 30

4ITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
form approved.
Budget Bureau No. 38-R027

O

NSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application or an application for renewal of a license. Information contained in

previous applications filed with the Commission with respect to Items 8 through 15 may be incorporated by reference provided references are clear and

specific. Use supplemental sheets where necessary. Item 16 must be completed on all applications. Mail two copies to: U.S. Atomic Energy Com-

mission, Washington, D.C., 20545, Attention: Isotopes Branch, Division of Materials Licensing. Upon approval of this application, the applicant will

receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in accordance with the general requirements contained in

Title 10, Code of Federal Regulations, Part 30, and the Licensee is subject to Title 10, Code of Federal Regulations, Part 20.

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospital (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If

person, etc. Include ZIP Code.) different from 1(a). Include ZIP Code.)

Isotopes, a Teledyne Company
Nuclear Systems Division
P. 0. Box 4937 Same
Eastern Blvd. at Martin Blvd. N.E.
Middle River, Maryland 21220

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a license,
please indicate and give number.)

Nuclear Systems Division 19-01398-32

4. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER. (Name of person designated as radiation protec-

supervise use of byproduct material. Give training and experience in Items 8 and 9.) tion oftcer if other than individual user. Attach resume of his training and experience
as in Items 8 and 9.)

John H. Gray Richard Brisson

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-

and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model number,

number of sources and maximum activity per source.)

A. Strontium 90-Yttriut 90 A. Any A. 100 curies
B. Cesium 137 B. Any B. 1 curie
C. Americium 241 C. Any C. 25 millicuries
D. Curium 242 D. Any D. 20 millicuries

E. Any byproduct E. Irradiated semiconductors E. 20 curies

material between semiconductor components

Atomic Nos. 3&83 in lusive and/or mixed fission
I product s •

F. Promethium 147 F. Any F. 65 curies
G. Europium 152 G. Any G. 3 millicuries

H. Europium 154 H. Any H. 3 millicuries
I. Any byproduct mat'l I. Any I. 25 millicuries

having Atomic Nos.
between 3& 83 Inclu Iive

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for "human use," supplement A (Form AEC-313a) must be completed

in lieu of this item. If byproduct material is in the form of a sealed source, include the makle and model number of the storage container and/or device in which the source will

be stored and/or used.)

A. To be used to develop methods of purification and to test corrosion of fuel form
compounds

B. and F. To be used to investigate novel principles for conversion of kinetic energy

of corpuscular nuclear radiation to electric energy.
C., D. & E. To be used to develop methods for separation of Curium 242 from

Americium 241 and fission products.
G. and H. To be used in development of chemical processes for purification of rare

earths.

I. Transportation of material between facilities of the licensee at Middle River,
Maryland and the University of Maryland for the measurement of tracer amounts
of radioisotopes in irradiated material. G G 7 3

(Continued on reverse side)



Page Two

WAINU~JC~ ANfl FYPFRIFNS F OF FACH INflIVIflIJAI NAAAFfl IN ITFM A film. sunnlemental shee~s it neressnrvl

8. TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSEWHERE TRAINED TRAINING (Circle answer) (Circle answer)

a, Principles and practices of radiation yes No Yes No

protecti ............................ See last previous application

b, Radioactivity measurement standardiza-

tion and monitoring techniques and in- Yes No Yes No

strum ents .. ... . ... .. . .... ... . .. .

c. Mathematics and calculations basic to the Yes No Yes No

use and measurement of radioactivity

d, Biological effects of radiation ...... Yes -No Yes No

9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

See last previous application

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE
(Include make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cmw,) (Monitoring, surveying, measuring)

See last previous application

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE,

See last previous application

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.)

See last previous application

INFORMATION .TO BE SUBMIT"ED0ON ADDITIONAL SHEETS IN DUPLICATE
13. FACILITIES AND EQUIPMENT. Describe laboratory tacilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch

of facility is attached. (Circle onswer) Yes No See last previous application

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leok
testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, ser-
icing, maintenance and repair of the source.

. See last previous application , , ,
15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. Otherwise, submit detailed description of methods which will

be used for disposing of radioactive wastes and estimates of the type and amount of activity involved. eeeelast orevious anolication

CERTIFICATE (This item must be completed by applicant)
+

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS E; ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE '0, CODE -L E NS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE A CR•+- B.S OUR KNOWLEDGE AND BELIEF.

-> ;•\\1 •Isotopes, A Teledyne Company

Licensing and Accountability Represeni

62,Stat. 749; makes it a criminal offenIse to make a willfully false statement or
5Sny matter within its ,urisdiction.

*v U.S. GOVERNMEN4T PRINTINGu OFFICEc 1964 0-745-38Z



ISOTOPES
NUCLEAR SYSTEMS DIVISION

EASTERN BLVD AT MARTIN BLVD N. E.

P. 0. BOX 4937
MIDDLE RIVER, MARYLAND 21220

(301) 682-5800TWX (710) 239-9037

A TELEDYNE COMPANY

21 November 1968

Refer to: 00641-11-21-68
PJK:1210-10

Isotopes Branch
Division of Materials Licensing
U. S. Atomic Energy Commission
Washington, D. C. 20545

Attention:

Subject:

Gentlemen:

Mr. Richard E. Cunningham

Renewal Request, License Number 19-01398-32

Isotopes, a Teledyne Company, hereby requests renewal
of Byproduct Material License Number 19-01398-32. A completed form
AEC-313 is enclosed.

Sincerely yours,

Peter J. Knapp
Licensing and Accountability

Representative

Enclosure AEC 313 (2 copies)

[ .;

0C.G7 63
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ISOTOPES
NUCLEAR SYSTEMS DIVISION

t:A3 EA" l . t; .6 MAr i I
.k [. V 1., 0 1.,t ,1 C V I")

A TELEDYNE COMPANY

August 6, 1968

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C.

Attention: Mr. John McBride, Director

Subject: Transfer of Byproduct License Responsibility

Reference: (a) Title 10 Code of Federal Regulations, Part 30.34b

Gentlemen:

Effective August 4, 1968, Isotopes, Inc., A Teledyne Company,
50 Van Buren Place, Westwood, New Jersey 07675 assumed responsibility
for the Nuclear Division of the Martin Marietta Corporation located in
Middle River, Maryland. In compliance with reference (a), Isotopes, Inc.
hereby requests the consent of the USAEC for the transfer to Isotopes, Inc.
of the Martin Marietta Corporation Byproduct Licenses listed on the attach-
ment to this letter.

Until further notice, Isotopes, Inc. will continue to operate in the
same facilities in Middle River, Maryland as the Nuclear Systems Division
of Isotopes, Inc.

Isotopes, Inc. affirms that in accepting the transfer of these licenses
we adopt the statements, representations, and procedures contained in the
applications and correspondence filed by the Martin Marietta Corporation and
identified in the licenses and any amendments thereof listed in the attach-
ment to this letter.

Very truly yours,

ISOTOPES, INC.

L. F. Cremona
Assistant Secretary

LFC:ls ' " --"

Attachment
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LQi~ £~ ~ri~i £~~i~a ;zrir~ CO i~' £~O £~A3 270 c~J
NUCLEAR DIVISION
Baltimore, Maryland

21203

Refer to: 00389-08-O2-68 August 2, 1966

U. S. Atomic Energy Commission
Division of Material Licensing
Washington, D. C.

Attention:

Su'ject:

Reference:

Mr. John McBride, Director

Transfer of Byproduct License-Responsibility

(a) Title 10 Code of Federal Regulations Part 30.34b

Gentlemen:

Isotopes, Inc., A Teledyne Company, has acquired the Martin
Marietta Corporation Nuclear Division effective August 4, 1968. We
are aware that Isotopes, Inc. is in the process of filing an applica-
tion for the transfer of Byproducts Licenses as enumerated on the
attached enclosure, which request will be submitted during the week
of August 5, 1968.

The Martin Marietta Corporation consents to the transfer of the
above mentioned licenses and joins Isotopes, Inc. in its request for
said transfer.

Very truly yours,

MARTIN MARIETTA CORPORATION

William H. Alper
Director - Management Operations
Nuclear Division

Enclosure

4r
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TRANSFE•R OF BYPRODUCT LCEINSES,

LICENSE NO.

19-01398-1

19-01398-3

19-01398-9

19-01398-19

19-01398-20

19-01398-21

19-01398-23

19-01398-25

19- 01398- 31

19-01398-32

19-01398-33

19-01398-34

19-01398-36

I SOTO PER

Po-210, Co-60, H-3

Co-6O

C0-60, Qr-90, Cs-1.37,
Po-21o Atornmc No. 1-6h

.ridium-192, Co-60

Curium 244, Po-210
Atomic No. 3-83

Sr-90 Heat Sources

H-3

Cs-137

Sr-90

Atomic No. 3-83

Promethium- 147

Sr-90

H- 3



Form AEC-31
3

(5-58)

I I I I I •1 Is I I

ATOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
I Form approved

Budget Bureau No. 38-R027A

INSTRUCTIONS.-ComPlete Items 1 through 16 if this is on initial application. If application is for renewal of a license, com-
plete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 through 15. Use
supplemental sheets where necessary. Item 16 must be completed on all applications. Mail three copies to: U. S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation.4Jpon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in

accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part.20.

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (lnstitution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If

person, etc* different from 1 (a).)

The Martin Company Middle River Plant

Nuclear Division Middle River, Maryland

Baltimore 3, Md.

2. DEPARTMENT TO USE BYPRODUCT MATERtAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a

Auxilliary Power Systems Department license, please indicate and give number.)

(Formerly Isotopic Power Development Amendment to 19-1398-14

Deoartment
4. INDIVIDUAL USER(S). (Name and title of individuals) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro-

supervise use of byproduct material. Give fraining and experience in Htems 8 and fection officer if other than individual user. Attach resume of his training and ex.

9.) perience as in Items 8 and 9.)

George Samos
Edward Fowler Richard H. Boutelle

Arnold Abross

6. (a) BYPRODUCT MATERIAL. (Elements
and mass number of each.)

Eu 152-154

(b) CHEMICAL AND/OR PHYSICA.L FORM AND MAXIMUM NUMBER OF MILLICURIES OF" EAC.H C.HEIMICAL AND/UR PHttYS-
ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (if sealed source(s), also state name of manufacturer, model

number, number of sources and maximum activity per source.)

Any chemical form 3 mc maximum

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (if byproduct material is for "human use," supplement A (Form AEC-3 13o) must be com-

pleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in

which the source will be stored and/or used.)

To be used as a tracer in the laboratory development of chemical pr6cesses

for purification oIf rare earths.

FOR DIV. OF COMPLIANCE
.31 417

(Continued on reverse side)



'arm AEC-313 (5-58) arm AEC-313 (5.58) Po~e IwoPage Two

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN

. TYPE Of TRAINING

ITEM 4 (Use supplemental sheets if necessary)

DURATION OF ON THE JOB
TRAINING (Circle answer)WHERE TRAINED

FORMAL COURSE
(Circle answer)

Principles and practices of radiatioo Previously submitted
protection .........................

Yes No

Yes No

Yes No

Yes No
b. Radioactivity measurement standardiza-

tion and monitoring techniques and in-

strum ents . ............... .....

c. Mathematics and calculations basic to the

use and measurement of radioactivity..

d. Biological effects of radiation ........

I + I

Yes No Yes No

Yes No Yes No

9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE Of USE

Previously submitted.

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE 'WINDOW THICKNESS USE
(Include make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cmi) (Monitoring, surveying, measuring)

Previously submitted

I. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.

Previously submitted.

12. FILM BADGES, DOSIMETERS, AND BID-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.)

'Previously submitted

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13, FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch

of facility is attached. (Circle answer) Yes , No Previously submitted

14. RADIATION PROTECTION PROGRAM, Describe the radiation protection program including control measures. If application covers sealed sources, submit leak
testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv-
icing, maintenance and repair of the source. Previously submitted

15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. Otherwise, submit detailed description of methods which will
be used for disposing of radioactih wastes ind es?;mates of the type and amount of activity involved. Previously submitted

CERTIFICATE (This item-must be completed by applicant)
16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS-CERTIFICATE ON/BEH'ALF OF THE APPLICANT NAMED IN ITEM I, CERTIFY THAT THIS APPLICATION IS

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF, FEDERAL-REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO THESBEST•OF OUR'KNOWLEDGE AND BELIEF.

he artn omany, _uclear Divisior

December 22 1960 ,..• i2plat dn "
Date 2~IB

.V. ppert
,~ T~~l ~ / ceri i g Officer

~ ,,. ,~, & \1v Titl certifying official

WARNING.-18~ ~ ~ ~ ~ ~ ~~z U.- SC.Seto10;Acofun25.ll8.,t74;mksIto crmnlof netomk ilul flesaeeto

WA RNING.--18 U. S. C., Section 100 1; Act of June 2 5;._19488• *'Stdt. 74 9; makes it a cri mi nal offense to make a wi Ilfu11y falIse statement or

representation to any department or agency of the United States as to any matter within its jurisdiction.

SPO - 87 407 S
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NUCLEAR
DIVISION
Baltimore,
Maryland

MA1RTIN C OMPA N Vr 21203

November 25, 1964

Refer to: ACC-349
Internal Mail 845

U. S. Atomic Energy Commission
Division of Material Licensing
Washington, D. C. 20545

Attention: Mr. Lyall Johnson, Director

Subject: Renewal of Martin Marietta Byproduct
Material License No. 19-1398-14

Gentlemen:

In our September 28, 1964 letter, a copy of which
is attached, we requested renewal of Martin Marietta
byproduct material license No. 19-1398-14. Since a
check of AEC records indicates that the letter has not
been received by AEC, we have evidently misplaced it
here.

Accordingly, we are resubmitting our request for
renewal of byproduct license No. 19-1398-14. Procedures
which were approved on November 1, 1961 as Amendment No.
8 to byproduct license No. 19-1398-14 and as detailed in
subsequently approved amendments number 9, 10 and 11
shall apply.

Thank you for your effort in this matter.

Very truly yours,

C. W. Keller, Nuclear
Accountability &
Licensing Representative

CWK/plm

,- Wv z/ £964: Z

A DIVISION OF

/- MAR5? TINU
, /. MA...... E7-<TA
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Wuahingwn, D. C. 20545
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Refer to; AtZX-349
Xsnter;aal 'Mall 8S15

&Z Atomcsz Enreyv miso
flrhlon of Vte~ra2l Licensing

At teicW: -' Lu 2 Y . ~ c Ciresta-3?

Ha-riai ~ LtAens®e No. 138c1

keatcetw e-ne eea of Marin aritt

by:rcuc natr- i at licez No. 19-198-44.~ Sincea.

ch ck M AC rccorQi3 indiae ia~t the latter has no
bee rvvi4v by Ahcv we have~ evidenrtly WI SPiEact At.

Awcdnlt w re& reabitn ca reCLquest fo
renzafl2 of. "'prodt Ksns wo 2090. reeu

Thank ou er~ yotur- Inoa A th!gLý~ t

Very truly yetwrnv

Cs9

&cenlat! zB.nrtScntativn



a' /'~,..

VI7 rlj , A -.



MA R TIN COMPANY
Baltimore,
Maryland
21203

November 30, 1 966

Refer to: ACC-5Z2
CWK:845

U. S. Atomic Energy Commission
Division of Material Licensing

Washington, D. C.

Attention: Mr. Robert E. Brinkman, Isotopes Branch

Subject: Renewal of Byproduct Material License No. 19-1398-32

Gentlemen:

The Martin Marietta Corporation hereby requests that Byproduct Material
License be renewed. The following previously submitted applications and
letters shall apply.

(a) Application from the Martin Marietta Corporation
dated September 28, 1962.

(b) Letter from the Martin Marietta Corporation dated

October 10, 1961.

(c) Letter from Martin Marietta Corporation dated

October 17, 1961.

(d) Letter from Richard H. Boutelle dated May 3, 1962.

(e) Letter from C. W. Keller dated November 25, 1964.

Thank you for your effort in renewing this license.

Very truly yours,

Martin Company
MARTIN-MARIETTA CORPORATION
Baltimore, Maryland

C. W. Keller

Nuclear Accountability &

CWK:mal Licensing Representative
A DIVISION OF
M-4ARTI Nk

MA RE U7'A W



Norrnb~a 33 i966

Refier to: ACC-5?2
C WK:845

U. S. Atomic £ner-gy Cornrrrssion
Dlviz-oaa Of Material Licensing
Washing~t-, D. C.

Attention: Mr. Robert E. Brinkzman-, isotopea Brallnch

Subject: Renewal of Byproduct MAterial la-eese Nio 19-1398-3Z

Oew~tlernea:

The, Mfartin Marietta ZCflorporationý hereby re qietC:; thtBypoduct Mratevitl
Licenze be renewed. The following previously eubmn.rtted applications ared
lettoro shal apply.

(a) Application -from the Martin Mariett,-; CCroporati'a
dated September ZG, 196Z.

(b) Letter from the Martin Marietta Cporrat:on dated
October 1O0 1961-.

(d) Letter from Martin Marietta Corporation- daated
October 417. 1961.

(d) Letter from %ichard H•. Boutelle dated May 3, 196Z.

(e) Letter from C. ff. Keller dated November 25, 1964.

TMh yots for your effort in reneving this licenoc.

Very trn!.y yours,

Martiný Comnpamny
MAARflrM-azAPJErTA COaPMrATION

Ba~twor~ Mryland

C. Wi. Eeller
C cl R Ac. • £•l"

90685



UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

IN REPLY REFER TO.

DML:KEL
70-58
40-577

Martin Company
Nuclear Division
Baltimore, Maryland 21203

Attention: Mr. William H. Alper
Manager, Contracts Department

Gentlemen:

Thank you for your letter dated April 14, 1964, advising
us that you have appointed Mr. Charles W. Keller as Nuclear
Accountability and Licensing Representative for the-Nuclear
Division, Martin Company. This information has been made a
part of our records on your Source, Special Nuclear and
Byproduct Material Licenses.

Sincerely yours,

isleLJ~no

Copies provided for
Byproduct Licenses:

Lyall Johnson
Acting Director
Division of Materials LIi4nsing0 -

19-1398-l,-3,-9,-I-,-15s,-17
19-1398-19,-20,-21,-22,-23,-24,-25
19-1398-26 ,-27,-28,-29 ,-30,-31
19-6870-1
19-1243-3



NUCLEAR
DIVISION
Baltimore.
Maryland

~A1~~IF~~ ~ 7 ~21203

Mail No. 805
April 14, 1964

United States Atomic Energy Commission
Division of Licensing & Regulation
Ilashington, D. C. 20545

Attn: tr. Lyall Johnson, Acting Director for
i..aterials Licensing

Dear Mr. Johnson:

Martin Company has centralized all Radioactive
.:aterials IManagement within the Contracts Department.
This includes coordination oz all licensing activities
within the Nuclear Division. The By-product Material
Licensing ehich was previously handled by Mr. Richard J.
BriEon, Supervisor of Health Physics, will now be the
resp onsibility of Nuclear Accountability and Licensing
Rep; •sentative, Mr. Charles "W. Keller. 1.r. Brisson will
contInue to be responsible for radiological safety at the
Martin Company. All correspondence should be addressed
as follows:

.r '^harles U. Keller
Nuclear Acct. & Lic. Representative
Mail No. 807
Martin Company
Baltimore, Md. 21203

Phone: 687-3800, Ext. 513
(Area Code 301)

Very truly yours,

'17illiam H. Alper
MIanager, Contracts

rDepartment

'17

THE AEROSPACE
DIVISION OF



MA AR TIN COMIPA N Y Baltimore 3,
Maryland

Mail No. 729

March 26, 1963

United States Atomic Energy Commission
Division of Licensing and Regulation
Washington 25, D. C.

Gentlemen:

Re: Byproduct Material License
No. 19-139Q-14

It is requested that Byproduct Material License

No. 19-1398-14 be amended to include James C. Neace and John H.

Gray as users. Three (3) copies of answers to Questions 8 and

9, Form AEC-313 are enclosed.

Edward Fowler and Arnold Abriss can be dropped from

the list as they are no longer employed by Martin Company.

Yours very truly,

Richard H. Boutelle, Chief

Health Physics Section

RHB:ebc

Enclosures

r--- ]iiir•!• •,it• t tt/ •THE AEROSPACE
il•.'•i'tT L- "'•U ? "\ '0 4 !I '-\•lDIVISION OF

....... . .• • • ,iC' ..... l 0ic v
"'r ., ,{)'" 0 ;; '•r•- ........ >/A•ST•R • r



USER:

A.

B.

C.

D.

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

John H. Gray

Principles and practices of radiation protection.

Radioactivity measurement standardization and monitoring techniques and instruments.

Mathematics and calculations basic to the use and measurement of radioactivity.

Biological effects of radiation.

Duration On For7mal

Type of Training Where Trained of Training the Job Course

(See A above) Carnegie Institute of Technology 6/58 - 4/62 4 years 1 yrs.

"Principles of Radiochemistry"

"Radiochemical Technology"

"Advanced Nuclear Theory"

(See B above)
Carnegie Institute of Technology 6/58 - 4/62 4 years l yrS

"same as above"

(See C above) Haverford College - Pennsylvania 9/56 - 6/57 1 yr

"Radiocheyistry"

Carnegie Instute of Technology 6/58 - 4/62 4 years j1 yrs.

"same as above"

(See D above)

NONE



John H. Gray
9.. Experience with Radi'

Maximum
Isoto~e Amount

on (Actual use o"f r;d'-o• .OPe. requiva.ient experience)

Where Experience
Was Gained

Duration of
Experience Type

I d I

n general
contact with
all isotopes
between
Ltomic No. 3

and
Atomaic No.79

The general
range for
all productE
was 1.0 -
20 milli-

curies

Carnegie Institute of
Technology

6/58 - 4/62

I

Became familiar with safety
standards involved with a
high energy (440 mev) proton
cyclotron.

All isotopes were produced
by proton bombardment on the
appropriate target foils.

The various isotopes were
produced, monitored, trans-
ported, purified, separated,
shielded with the necessary
calculations and monitoring
equipment.

pecific
uclides con-
isted of:

Be
7

F18

Na22,24

p32,33

B38

Mn 2 52,5456

Fe52,59

Agl07,109

Au1 97

1131

Sr 88

ah,76,77,75

All spalla-
tion and
fission
products
from

Aluminum
Cobalt
Silver
Gold

Targets



TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

USER:

A*

B.

C.

D.

James C. Neace

Principles and practices of radiation protection.

Radioactivity measurement standardization and monitoring techniques and instruxnents.

Mathematics and calculations basic to the use and measurement of radioactivity.

Biological effects of radiation.

Duration On Fonmo'-"
Type of Training Where Trained of Training the Job Ccur•

CSee A above) GE-ANP, Evendale, Ohio 4 years x

Martin Nuclear, Middle River, Md 6 years x

University of Maryland,
Graduate School, College Park, Md. 5 months x

(See B above) GE-ANP, Evendale, Ohio 4 years x

Martin Nuclear, Middle River, Md. 6 years x

University of Maryland,
Graduate School, College Park, Md. 5 months X

(See C above) Same as above

kSee D above)

Same as above



- Jame• C. Neace

"9 Experience with Radiation (Actuai ut ox radioisotopes or equivalent experience)

Maximum Where Exoerience 'Duration of
Isotope Amount Wa- Gained Experience Tyoe

500 g
(as oxide)

5 mc

5 mc

5 mc
Mixed
Fission
Products

Sr9 0

Ce I1) .

RulO6

Zr-Nb
9 5

Cs 137

2 mc

2 mc

2 mc

2 mc

2 mc

2 mc ~5

GE -A NP

Mart i n Company
Nuclear Division

Martin Company
Nuclear Division

21 11

Martin Company
Nuclear Division

Martin Company
Nuclear Division

FOR DIV.

)4 years

4 years

I year

I year

12 years

1± years

OF C0 MLI;NCE

it

Conducted purification
studies

Conducted purification
studies

Conducted separations and
radiochemical analysis.

Conducts'research and
development on fuel forms.

Performed sa Ivage operat iot

1I It



Form AEC-313
(5-58)

ATOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE 7 Form approved.
Budget Bureau No. 38-R027.4.

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application. If application is for renewal of a license, com-
plete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 through 15. Use
supplemental sheets where necessary. Item 16 must be completed on cll applications. Mail three copies to: U. S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation. Upon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20.

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If

person, etc) different from I (a).)

Martin Marietta Corporation Middle River Plant

Nuclear Division Middle River, Maryland

Baltimore 3, Maryland

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal .of a

Nuclear Components Department license, please indicate and give number.)

(Formerly Auxilliary Power Systems Dept ) Renew Byproduct 'iatprial License-19-1390-14

4. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro-
supervise use of byproduct material. Give training and experience in Items 8 and tection officer if other than individual user. Attach resume of his training and ex-
9.) perience as in Items 8 and 9.)

George Samos Richard H. Boutelle

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model

number, number of sources and maximum activity per source.)
. Sr-Y 9 0  A. Any form 100 curiez maximum

B. Cesium 137 B. Any 1 curie

C. Americium 241 C. Any 25 millicuries

D. Curium 242 D. Any 20 millicuries

E. Any pyproduct E. Irradiated semiconductors, 20 curies
material between semiconductor components,
Atomic Nos. 3 and and/or mixed fission products
83 inclusive

F. Promethium 147 F. Any 65 curies
G. Europium 152 G. Any 3 millicuries

H. Europium 154 H. Any 3 millicuries

(See supplemental She t No. 1)

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for "human use," supplement A (Form AEC-313a) must be com-
pleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in
which the source will be stored and/or used.)

A. To be used to develop methods of purification and to test corrosion of fuel form
compounds.

B. and F. To be used to investigate novel principles for conversion of kinetic

C. D.and E.
energy of corpuscular nuclear radiation to electrical energy.

To be used to develop methods for separation .of Curium 242 from Axnericiun

r-.i dIU ,IC .Is fln oruuu-bui .

G. and H. To be used in development of chemical processes for ourification of
rare earths.

1. Transportation of material between facilities of licensee athdl•tv-erJid. &
University o a• A ln rhUniversiaty d of r for the measurement of tracer amounts of radioisotopes



Form AEC-313 (5-58) t'acge Iwo

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary)

8. TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSE

WHERE TRAINED TRAINING (Circle answer) (Circle answer)

a. Principles arid practices of radiation ,, 2 / Yes No Yes No

protectio ........................ PRVIOU$ LY- Bi•IITTED <-PPLiGT ON

b. Radioactivity measurement standardiza- IN 0071 H TIONI "1WTH 14T3EZSE, NO. 19-1398-14
tion and monitoring techniques and in- Yes No Yes No

struments ..... .............. .....

c. Mathematics and calculations basic to the - - Yes No Yes No

use and measurement of radioactivity.

d. Biological effects of radiation . Yes No Yes No

9. EXPERIENCE WITH RADIATION. (Actual use of rodioisotopesý or/e~quivalent experience.)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

PREVIOUSLY S6UBITTED IN APPLECATION IN CONNECT• ONWIJ-TH LICENISE NO. 19-1398-1]4

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE
(Include make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cm

5
) (Monitoring, surveying, measuring)

PREVIOUSLY SUBYITTED EN APPLIC TION IN 3OITWECTION Wi TH LICENSE ND. 119-1398-14

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.

PREVIOUSLY SUBBITTED

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.)

PREViOUSLY SUBMI-TTED

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch

of facility is attached. (Circle answver) Yes No PREVIOUSLY SUBMI1TTED

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak
testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv-
icing, maintenance and repair of the source. PPIVIOUSLY SUB!M1TTED

15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. %hnerwise, subnit detai e descriptio of method, whichwill
be used tar disposing of radioactive wastes and estimates af the type and amountof activity involved. - ee appLi(ation datbe1 3/1 1/60 n

Connection 1ith Thi'ngp No_ (91Q9.-nl.
CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

Martin Marietta Corooration

Date September 28, 1962
Applican name in ite V I /"f/ 07 _R.T ,X,...
Achard H. '9outelle, Chief
Health Physics Section

Title of certifying official

WARNING.-1 8 U. S. C., Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it a criminal offense to make a willfully false statement or
representation to any department or agency of the United States as to any matter within its -urisdiction.

I.S. GOVEfRNMENcT PRININGui OFFICE :i161 0-615963
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SUPLEN1ENTAL SHEET NO. 1

Part 6 (a) Part 6 (b)

I. Any FormI. Any byproduct material
between Atomic Nos. 3
and 83, inclusive.

25 millicuries



MAR TIN 4COMPPA NY Baltimore 3,
Maryland

REfER TO:
RHB :729

September 28, 1962

United States Atomic Energy Commission
Division of Licensing and Regulation
Washington 25, D. C.

Gentlemen:

Enclosed are three (3) copies of AEC Form 313 in

which we request the renewal of Byproduct Xaterial License N~o.

19-1398 -14. While the program is at the moment the same as

it has previously been, certain changes in the facility are

contemplated and we expect to apply for additional amendments

in the near future.

Should you have any questions regarding this

application, please call me at 687-3800 extension 9517.

Yours very truly,

Richard H. Boutelle, Chief
Health Physics Section

RI-iB:ebc

Enclosure

THE AEROSPACE
DIVISION OF

MARJ'WIE7'TA
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May 3, 1962 D/V/S/oNv

REFER TO: Baltimore 3.

RHB:729 Maryland

United States Atomic Energy Commission
Division of Licensing and Regulation
Washington 25, D. C.

Attention: Mr. James R. Mason, Chief
Isotopes Branch

Gentlemen:

It is requested that Byproduct Material License No. 19-1398-14
be amended to permit the possession of twenty-five millicuries (25 mc)
of Byproduct Material, Atomic Number 3 - 83 inclusive, in any form, to
measure tracer amounts of various radioisoto-oes in irradiated materials.

It is also requested that this license be amended to permit
the transportation of up to twenty-five millicuries (25 mc) of material,
Atomic Number 3 - 83 inclusive, under the following conditions:

1. Material will be transported between University Park,
Maryland and the Martin Plant at Middle River, in
either direction.

2. The packaging and shielding of the licensed materials
in transit will be done in accordance with the specifica-
tions contained in I. C. C. Regulation, Paragraph 73.393,
any exemptions allowed therein notwithstanding.

3. Labeling of materials in transit will be in accordance
with specifications contained in I. C. C. Regulations,
Paragraph 73.394, exemptions notwithstanding and in
conformance with 10 CFR 20.205.

4. The licensed material will be transported in a Martin
Company vehicle which will be marked in accordance with
I. C. C. Regulations, Paragraph 77.823, in all cases,
exemptions notwithstanding.

5. The licensed user will accompany the shipment.

6. Each transfer will be scheduled and will be supervised
by the Health Physics Section.

Should any additional information be required, please contact
me at 687-3800, extension 9517.

Yours very truly,

Richard H. Boutelle, Chief

Fi ; ,,r• rl- -- Health Physics Section
LtHB:ebci-- ." .. .
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C 321 1:T 1 7 19W6
Refer to:

U. S. Atomic Energy Commission
Germantown, Maryland

Attention: Mr. R. L. Lowenstein

Subj: Martin Company Byproduct Licenses

Gentlemen:

Reference is made to The Martin Company's letter of
October 10, 1961 requesting your consent to the transfer of the
licenses described above from The Martin Company to Martin-
Marietta Corporation.

You are advised that the consolidation described in the
above referenced letter has been accomplished and your assent to
the previously requested transfer is now requested in the name of
Martin-Marietta Corporation.

Very truly yours,

W. L. Lucas
Secretary and Treasurer

JTE /ab

FOR DIV. OF COMPLIANCU
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MB.0 79 ? 00!110}1961
Refer to:

U. S. Atomic Energy Commission
Germantown, Maryland

Attention: Mr. R. L. Lowenstein

Subj: Martin Company Byproduct Licenses

Gentlemen:

The Martin Company is in the late stages of concluding arrangements

for consolidation with the American-Marietta Company to form a new corpor-

ation to be known as Martin-Marietta Corporation. The new corporation will

be incorporated under the laws of the State of Maryland and its address will

be Box 988, Baltimore 3, Maryland. We are attaching hereto a list of

licenses with the location and brief description of each, with the request

that you grant authority for transfer of these licenses to the Martin-Marietta
Corporation.

The stock of the new company will be listed on the New York Stock

Exchange and the predominant ownership and control will be by American
citizens.

It is expected that the consolidation will be effective on October 10,

shortly after which time you will receive the request from the new corpor-

ation to receive the licenses. The existing operations will continue unchanged

in the name of the new corporation. The health and safety requirements, the

nature of the operations, and the general management of the programs for

which the licenses were issued will be in no way effected by the consolidation.

I am enclosing herewith, three copies of the Proxy Statement which has been

issued to all stockholders which, in effect, confirms this fact. I refer you

to pages 20 through 22 for information as to the officers and directors and

advise you that they are all citizens of the United States. I also refer you

to page 13 and succeeding pages for the proforma combined summary

FOR Mj OF COMiAG
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Refer to: 1 7 0 ez9 OCT I1 0r 1961 Page 2

balance sheet giving effect of the consolidation and other financial inform-
ation.

We shall appreciate your prompt consideration of this request for
permission to transfer the licenses.

Very truly yours,

JTE/ab
Encl.

W. L, Lucas
Secretary

MI• IT IvF' t d. . tj)



October 6, 1961

THE MARTIN COMPANY

BYPRODUCT MATERIAL

License No.

9-7729-1

5-3010-3

5-3010-4

Loc ation

The Martin Company
Sand Lake Road
Orlando, Florida

The Martin Company
Denver Division
Littleton Plant
Denver, Colorado

The Martin Company
Denver Division
Littleton Plant
Denver, Colorado

The Martin Company
Denver Division
Waterton Plant

Description

Sealed Source - Stronium 90
Gas Chromatogriaph Gauge

Cobalt 60
Strontium 90
Thulium 170

Cesium 137

C alibration
sources for Test
Laboratory

Sealed source
for gauge

5-3010-5 Tritium Source for
ionizing air -
animal study
in Space Medicine
Lab.

Sealed source
for calibration

5-3010-6

19-1243-2

The Martin Company
Denver Division
Waterton Plant

RIAS, Inc.
Department of Physics
7212 Bellona Avenue
Baltimore, Maryland

RIAS, Inc.
Biochemistry Dept.
7212 Bellona Avenue
Baltimore, Maryland

Any Atomic Numbers between 3 - 83
Irradiated Metal Wire
100 milicuries each - 1 curie total

Basic Research Lab

Cesium 137

19-1243-3 Carbon 14
Iron 59
Arsenic 76
Sulphur 35
Phosphorous

100
20
10

100
32 250

millicurie s
it

it

It

Research

19-1398-1 The Martin Company
Nuclear Division
Baltimore 3, Maryland

Critical Experiment Facility

Sealed Sources for Calibration

01



Page 2

License No.

19-1398-3

19-1398 -9

19-1398-12

19-1398-14

19-1398-15

19-1398 -17

19-1398-18

19-1398-19

19-1398-20

19-1398-21

19-1398-22

19-1398 -23

19-1398 -24

19-1398-25

19-1398-26

- A,. ýf

Location

Middle

Middle

River

River

Plant

Plant

Middle River Plant

Middle River Plant

Middle River Plant

Middle River Plant

Middle River Plant

Middle River Plant
PM-1 Reactor Site
Sundance, Wyoming

Middle River Plant

Middle River Plant

Quehanna Nuclear Facility
Quehanna, Pennsylvania

Middle River Plant

Quehanna Nuclear Facility

Middle River Plant
(Baltimore Division)

PM-i Power Plant
Sundance, Wyoming

ctober 6, 1961

Description

Sealed Cobalt Sources

Sealed Sources for Instrument
Calibration

Sealed Sources Krypton 85
(Light Source)

Research & Development

Radioisotopic Heat Sources

Sealed Strontium Sources
Calibration

Sealed Source for Density Gauge

Sealed Sources for Radiography

For preparation of sealed
source for irradiation

Thermoelectric Converters

Decontamination

Sealed H3 Standard Light Source

Assembly of Thermoelectric
Converters

Sealed Source Density Gauge

Sealed Sources for Calibration

lfl L~1 (1
~ '~ ~

N
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THE MARTIN COMPANY

Baltimore 3, Maryland

December 27, 1960

.qE,' ER TO:
RFB:W-729

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

Attention: 1r. James R. Mason, Chief

Isotopes Branch

Gentlemen:

Submitted herewith are three (3) copies of an Application

for Amendment of Byproduct I4aterial License 1Eo. 19-1397-14,

to include the possession and use of europium 32-154.

If there are any further questions, please call me or

Mr. Richard H. Boutelle, MUrdock 7-3`00.

RHB: ebc

Enclosures

Yours very truly,

THE ,1ARTIH COMPANY

J 4ýVp e r t
LL' ensi Officer

;C DEC59Q 0  '1/" \ \ *... ... '. -1 /+

o i , 1 -17
/ :- f+ - ~t ",&

! - 93141-7!



THE MARTIN COMPANY

Baltimore 3, Maryland

September 28, 1960
Mail No. W-756
Nuclear Division

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

Attnetion: Mr. James R. Mason, Chief
Isotopes Branch

Gentlemen:

Application is hereby made for amendment to Byproduct Material
License 19-1398-14 to extend the expiration date and to add
the name of Arnold Abriss as user. Three copies of Form
AEC-313 and supplemental sheets are enclosed in support of this
application.

Should you require any further information contact me or Mr.
Richard H. Boutelle, X9517-8.

Very truly yours,

THE MARTIN COMPANY

Ji V. nospert

L! ens* Officer

Encl:

QQA CV)
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Foarn.AEC-313
(5-58)

ATOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
Form approved.
Budget Bureau No. 38-R027.3.

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application. If application is for renewal of a license, com-
plete only Items 1 through 7 and indicate new informationor changes in the program as requested in Items 8 through 15. Use
supplemental sheets where necessary. Item 16 must be completed on all applications. Mail three copies to: U. S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation.4Jpon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20.

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (if

person, etc) different from I (a).)

The Martin Company Radioisotope Lab
Nuclear Division "ID" Building
Baltimore 3, Maryland Middle River, Maryland

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a

license, please indicate and give number.)

Radioisotope Unit
Nuclear Components Department To Amend 19-1398-14 (RENEWAL)

4. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro-
supervise use of byproduct material. Give training and experience in Items 8 and tection officer if other than individual user. Attach resume of his training and ex.
9.) perience as in Items 8 and 9.)

George Samos - Edward Fowler Richard H. Boutelle
Arnold Abriss (request application (Resume previously submitted)

be amended to include this new user
at this time)

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model

number, number of sources and maximum activity per source.)

A. Sr 90 - y 90 Any - 100 curies maximum

B. Cs 1 3 7  Any - 1 curie maximum

C. Am2 4 1 Any - 25 millicuries maximum

.D. Cm2 4 2 Any - 20 millicuries maximum

E. At Nos. 3-83 Any - Mixed - 20 curies maximum
F. Pml47 & Daughter Any - 65 curies maximum

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (if byproduct material is for "human use," supplement A (Form AEC-313a) must be com-
pleted in lieu of this item. If byproduct material is in the farm of a sealed source, include the make and model number of the storage container and/or device in
whih the source will be stored and/ar used.)

A. To develop methods of purification and to test corrosion of fuel form
compounds such as strontium titanite.

B. & F. To investigate novel principles for conversion of kinetic energy of
corpuscular nuclear radiation to electrical energy.

C. & D. To develop methods for separation of Cm242 from Am 24 and fission
products.

(CONTINUED ON SUPPLEMENTAL SHEET NO. 1)

,,>a / Cr -

~" FOR DIV. Of LN'SP. (Continued on reverse side)

-I" FOR. DIV. Of INWP' (Continued on reverse side)



Form AEC-313 (5-58) Ooge'rw•p 1,
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary)

8. TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSEWHERE TRAINED TRAINING (Circle answer) (Circle answer)

a. Principles and practices of radiation

protection ...................... See Supplemental Sheet No. 2 Yes No Yes No

b. Radioactivity measurement standardiza-

tion and monitoring techniques and in- for new user., being added on Yes No Yes No

struments ........................... Arnold Abriss
c. Mathematics and calculations basic to the Yes No Yes No

use and measurement of radioactivity.

d. Biological effects of radiation ........ Yes No Yes No

9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.)

ISOTOPE MAXIMUM.AMOUNT WHERE EXPERIENCE WAS GAINED • DURATION OF EXPERIENCE. TYPE OF USE

See Supplemental Sheet No. 3

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE
(Include make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cma) (Monitoring, surveying, measuring)

NO CHANGE

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.,

NO CHANGE

1 2. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.)

NO CHANGE

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch

of facility is attached. (Circle answer) Yes No NO CHANGE I

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak
testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv-
icing, maintenance and *repair of the source.

NO CHANGE
15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. Otherwise, submit detailed description of methods which will

be used for disposing of radioactive wastes and estimates of the type and amount of activity involved. See Supplemental Sheet No. 4
CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING'THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 0, 'CODE OF FEDERAL REGULATIoNýS-PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECTjTOjTHE BEST OF OUR KNOWLEDGE AND BELIEF.

b/ j, ' '\. :he 1artin Company

I Date Sentm lber 27. 1960. \A~plicnt d19o I tem
• IJ -- •

(V .J-,
i.I~

A-'
.Ti.tje

~ xx',

pert
Officer

WARIN.-8 US...Setion 100 1; Act of .u),51 ". \ /.
WARNING.-18 U. S. C., Secon 1n 94

8
;i6

2 
Stot:-749- makes it a criminal offense to make a willfully false statement or

representation to any department or agency of the United Staoes as/to anyimotter._tidn its , rsdiction.

U. S. • aM =TO~T • f~• 99o-9••. "



Question No. 7 - Describe Purposes for which Byproduct Material Will Be Used.

E. Includes:

1. Fission products present as impurity is Sr 9 0

received.

- y 90 when

2. Fission products up to 100 millicuries used to develop
methods for separation of Cm-242 from Am-241 and fission
products.

3. Irradiated semi-conductors and semi-conductor components.
To investigate novel principles for conversion of kinetic
energy of corpuscular nuclear radiation to electrical energy.

FQz -i ca . ,

SUPPLEMENTAL SHEET NO. 1

2 q , 2



Arnold Abriss OlJ hr±.r-wig "-.~ -JjaaJh

iostly Experience

Brookhaven National
Lab Safety Manual

Brookhaven National Lab 536 yrs. X

Beta-Gamma counting, Brookhaven National Lab
techniques using
GM, proportional,
and scintillation
counters and
analyzers, monitor-
equipment, Nuclear-Physics.- Brookhaven National-Lab.

Experience - calcu- Brookhaven National Lab
lation of efficiencies,

geometries, plateaus,
standarizations of
various isotopes
and instruments

National Bureau of ý-Brookhaven National Lab.
Standards Handbooks

5i yrs

6 months.

5½ yrs.

5% yrs.

X

X

x

x

6O~2



Arnold Abriss rUPPLEMENTAL SHEET NO. 3

Sr
9 0

y9 0

2 curies
per
experiment

2 curies

Ce144

Rulo
6

95Zr.I

Fe 5 9

jpre. Earth

50 mc

25 mc

25 mc

10 mc

25 mc

50 mc

Brookhaven Nat'l.
Lab.

Brookhaven Nat'l.
'Lab.

Brookhaven Nat'l.
Lab.

Brookhaven Nat'l.
Lab.

Brookhaven Nat'l.
Lab.

Brookhaven Nat'l.
Lab.

Brookhaven Nat'l.
Lab.

Brookhaven Nat'l.
Lab.

516 yrs.

5!6 yrs.

5% yrs.

5'h yrs.

5% yrs.

516 yrs.

554 yrs.

554 yrs.

Sr 9 0 in liquid solution and
conversion to solids, ion
exchange, separation analysis,
beta absorbtion, leaching from
solids

cs 1 3 7 or Cs134 in liquid, solid
and gaseous states, ion ex-
change, seperation analysis,
gamma spectra conversion to
solid for ultimate disposal,
leaching from solids

'Beta, gamma, counting, gamma
spectra, ion exchange, leaching
from solids

Beta, gamma counting, gamma
spectra, ion exchange, prepar-
ation of nitrosyl nitrate, leach
ing from solids

Beta, gamma counting, gamma
spectra, ion exchange, leaching
from solids

Beta, gamma counting, ion exchan
leadhing from solids

Beta, gamma counting, Pr, Y
ion exhhange

Beta, gamma counting, ion
exchange, leaching from solids

M. F. P.

The applicant was supervisor of the laboratory in
experiments were conducted.

which these

99462
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Question No. 15 - Waste Disposal

Solid waste is currently stored in 55 gallon steel drums awaiting
disposal through an AEC approved, licensed waste disposal service. A
record is maintained by Health Physics concerning the contents, radi-
ation and number of each drum.

Liquid waste is monitored to assure that the levels of radio-
activity are below the tolerances established in Title 10, Part 20
Code of Federal Regulations for disposal into sanitary sewers. All
liquid waste with activity above these levels is evaporated and con-
centrated for eventual solid waste disposal through AEC approved and
licensed waste disposal services.

SUPPLEMENTAL SHEET NO. 4
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THE MARTIN COMPANY

Baltimore 3, Maryland

Refer to:
JVL:W756 June 28, 1960

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

Attention: Mr. James R. Mason, Chief
Isotopes Branch

Gentlemen:

It is requested that Byproduct Material License No.
19-1398-14 be amended to permit the storage of 350 curies of
Am2  (oxide, dry) in the shipping containers as received from
Oak Ridge National Laboratories. The storage would be in a
dry box as previously described in application dated March 11,
1960. The dry box atmosphere will be monitored and any material
removed from the dry box will be checked prior to removal.
The material stored in this manner would eventually be transferred
to the Americium Processing Facility as described in the appli-
cation submitted for license 19-1398-20.

Should you require any further information please
contact the writer or Mr. Richard H. Boutelle, MUrdock 7-3800.

Very truly yours,

THE MARTIN COMPANY

cinV. Lo peit

Ikcensin5 0 ficer

JVL:mnh

el~*
cv



THE MARTIN COMPANY

Baltimore 3, Maryland

May 10, 1960
Mail No. W-756
Nuclear Division

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

Attention:

Gentlemen:

Mr. James R. Mason, Chief
Isotopes Branch

It is requested that Byproduct Material License
as follows:

Item 4 - Change users from H. 0. Banks and
George Samos and Edward E. Fowler

19-1398-14 be amended

George Samos to

We are enclosing herewith completed Sections 8 and 9 covering Mr.

Fowler's training and experience with radiation.

Should you require any further information contact me or Mr. Richard

H. Boutelle, X9517-8.

Very truly yours,

THE MARTIN OMPANY

SiV. opert
Ucens r Officer

Encl:

L\0

/" 5?J.-/

P U.t C al /'- 1 ,



May 1o, 1960
Mail No. W-756
Nuclear Division

U. S. Atomic Energy Commistion
Division oi Licensing and Regulation
Washington 25, D. G.
Attention: Mr. Jamec R. Mason, Chief

Isotopes Branch

Gentlemen:

It is requested that Byproduct Material License 19-1398-14 be amended
as follows:

Item 4 - Change users from H. o. Banks and George -amos to
George Samoa and Edward '. Fowler

te are enclosing herewith completed Sections 8 and 9 covering Mr.
Fowler's training and experience with radiation.

Should you require any further information contact me or Mr. Richard
H. Boutelle, X9517-8.

Very truly yours,

T"E MARTIN COM ky

ppert
Ce ns sng Officer

Encl:



A. Pz- a L~Ip and practices of,7 radEiation rz-tec-G

E, 2 Radioactiv-ity measureMent standardization and ii onitoring techniques and in-tr'unonts,

C I ath-euaticE an- calculations basic to the use and measurenzin' o' radioactivity,

D. Biological effects of radiation.

TyDe of Training*
Duration

nf-

On t L
Job !.CourseWhere~ Trained

Where Trained of Train*
Job !Course

(See i &bove)

Working under the
supervision of
Health Physics

Westinghouse Electric Co., Bettis
Site, Pittsburgh, Penna.

2 months x

(Sea B above)

Working under the Westinghouse Electric Co., Bettis 2 weeks

supervision of Site, Pittsburgh, Penna.
Health Physics

(Sce C above)

Working under the
supervision of
Health Physics

Westinghouse Electric Co., Bettis
Site, Pittsburgh, Penna.

2 weeks x

(See D above)

Under the supervisior
of Health Physics

Westinghouse Electric Co., Bettis
Site, Pittsburgh, Penna.

2 weeks x



100

-9,• i~ "ith --ýdiat`Lon (Actual use of radicimotopes o,: e' i

MaximumAmount Where Experience
Wa& Gained

Duration of
ExperienceIsotope

Cs1 37

i1131

u23
8

U2 3 3

Np2 3 9

1 AQ

1000 kilo-i
curie

I e

I,

10 curie

Westinghouse Electr
Co., Bettis Site,
Pittsburgh, Penna.

it

I,

I1it

Lc 41 yrs.

!!

It

l!

Ba-" 11000 curie "

Br 8 , ,, ,,

144
Ce ,, I, ,t

Co 6 o If if ,,

Fe 5 9

Sr89 ,, i,

90 °Sr" " "

Z95 - !
Zr I II

I I

*Participkted in the chemical separation

performedlon the above mentioned isotopei
obtainingI samples, preparing them and pei
analyses.o Another p'ase of the work was
disposal f radioactive waste.

II
I

it

I,

II

II

II

II

from mixed fiss
•. This work co
~forming chemica
to assist with

Lon products
isisted of
L and radiation
;he storage and

I
I



THE MARTIN COMPANY

Baltimore 3, Maryland

March 16, 1960
Mail No. W-756
Nuclear Division

U. S. Atomic 'nergy Commission
Division of Licensing and Pegulation
Washington 25, D. C.

Attention:

Gentlemen:

Mr. James R. Mason, Chief
Isotones Branch

It is requested that Byproduct Material License No.
be amended as shown in the attached Application For
Material License. In summary the changes requested

19-1398-14
Byproduct
are:

1. idd George Samos as user.

2. Add the following isotopes to the Strontium 90 previous
listed in Part 0: Cesium 137, Americium 241, Curium 242,
Promethium 147 and isotopes of -tomic Nos. 3-83 inclusive.

3. Revise authorized use to include programs currently contem-
plated.

Should any further information be required olease contact me at

MUrdock 7-3800, X9668 or Mr. Richard H. Boutelle, 2-9517.

Very truly yours,

THE MLPTIN COMPANY

e t- opper i' ...

cen n Office .

/l. / ," j '•, .ASI.-cc: R. Boutelle

FOR DIV. OF INSP.

/ L
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Fa• AEC-313 I
(5-58) 1

m fOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
Fonm approved.
Budget Bureau No. 38-R027.3.

INSTRUCTIONS. -Complete Items I through 16 if this is an initial application. If application is for renewal of a license, com-
plete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 through 15. Use
supplemental sheets where necessary. Item 16 must-be completed on ell applications. Mail three copies to: U. S.- Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regul ation.-4pon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20.

I. Ia) NAME AND STREET ADDRESS OF APPLICANT. (insttitution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED, (If

person, etc) different from I (o).)

The Martin Company Radioisotope Lab
Nuclear Division "D" Building
Baltimore 3, Maryland Middle River, Maryland

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a

license, please indicate and give number.)

Radioisotope Unit
Nuclear Components Department To -Mend 19-1398-14

4. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Nome of person designated as radiation pro-

supervise usebf byproduct material. Give training and experience in Items 8 and tection officer if other than individual user. Attach resume of his training and ex.

9.) perience as in Items 8 and 9.)

George Samos Richard H. Boutelle
(Resume previously submitted)

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-

and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model

number, number of sources and maximum activity per source.)

A. Sr90 -Yt 9 0  Any - 100 curies maximum.

B. Cs 1 3 7  I ny - 1 curie maximum

c. Am241 Any - 25 millicuries maximum

D. Cu2A 2 Any - 20 millicuries maximum

E. At Nos. 3-83 Any - Mixed - 20 curies maximum

147F. PM (X Daughter Any - 6.5 curies maximum

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for."humon use," supplement A (Form AEC-313a) must be com-
pleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in

which the source will be stored and/or used.)

A. To develop methods of purification and to test corrosion of fuel form

compounds such as strontium titanate.

B. & F. To investigate novel principles for conversion of kinetic energy of

corpuscular nuclear radiation to electrical energy.
242 241

C. & D. To develop methods for separation of Cu from Am
products.

and fission

(CONTINUED ON SUPPLEMEN4TAL SHEET NO. 1)

)IrT' 1TTUT~ Tf(t-;o' A v1hjry-- I) J-
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For'm AEC-313 (5-58) PageLTwo

FormAEC-313 
(5-58)

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary)
-4

8. TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSEWHERE TRAINED TRAINING (Circle answer) (Circle answer)

a. Principles and practices of radiation

protection.. ...................... Brookhaven National Lab. 8 yrs.

b. Radioactivity measurement standardiza-

tion and monitoring techniques and in- Y No Yes

struments ............................ Brookhaven National Lab 8 yrs.

c. Mathematics and calculations basic to the Brookhaven National Lab 8 yrs. fYes No Yes
use and measurement of radioactivity.. Polytechnic Inst. of' Brl'n. b roDS. - ,

BrookhavenNaýtional Lab.• >-

d. Biological effects of radiation .......... h i L Periodic e No Yes No'

______________________x___ eaDth__Ph-tsics__indoct.__________________
9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

SEr SUPIPLEMEN-AL SHEET .tO. 2

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE
(Include make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cm(M) (Monitoring, surveying, measuring)

ion Chamber, Victoreen 4 Gamma 0-1 000. Encased Monitorn_

Model 592 mr/hr Measuring

2
Ion Chamber, Victore.n 3 Beta- 0-10,000 0.9 mg/cm Measuring
Model 7-40 gamma mr/hr Monitoring
oO hpmbe, NPD 2 Beta- 0-29,000 75 mg/cm Monitoring

S "rel •.ma mr/hr Measuring
(ce ~ ~ ~ ~ j qTP~LT~ T-~' rn ', rh

]I. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.

(See SUPPLEMPIENTAL SHEET NO. 4)
12. FILM BADGES, DOSIMETERS, AND BID-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or nome of supplier.)

(See SUPPLEMENTAL SHE.IT No. 5)

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe laboratory focilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch

of fciitiy is attached. (Circle answer) Yes No (See SUPPLEMENTAL S0E.T NO 8)
(Se SUPEMNA SHETN

]A. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak
testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv-
icng, maintenance and repair of the source.inee SUPPLEIE{i4TAL SHEEIT No. 6)

15. WASTE DISPOSAL. If a commercial waste disposal service is employed,- specify name of company. Otherwise, submit detailed description of methods which will
be usdforls•o f radioactive wstes qnd~estirat~f thete and amount of activity involved.(S E S •P1L E l-,'ITI.,"i ;SIE•i• 1,O .1.....;.....6..

CERTIFICATE l-Thisifem'mu6st be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS.CER TIFICATE ON BEHALF OF- THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10 CODE OF 'EDERAL REGULATIONSS mPART 30 :A•iD THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORREC•T TO THE•BEST OF OUR KNOWtE"GE AND BELIEF.

4 ~A '-

- , :..? •. eA)I ~ o~d .( .tern m

Date _ .' -.-r ," r ! h I O I "• o B.; "<. - .. / Y/:j -/a v - v r -
Date "160 \, B,- , IAT3"..--. ~ ~ 4 -o.> ... V }ert"

'" ./" -,censi2 Of ficer

./"'Title o~lcertifying official

WARNING.-18 U. S. C., Section 100I ; Act of June 25, 1948; 62 Slot. 749; makes it a criminal offense to make a willfully false statement r,
representation to any department or agency of the United States as to any matter within its ,urisdiction.



Question No. 7 - Describe Purpose for Which Byproduct Material Will Be Used.

E. Includes:

1. Fission products present as impurity in Sr 9 0 -yt 9 0 when received.

2. Fission products up to 100 millicuries used to develop methods

for separation of Cu-242 from Am-241 and fission products.

3. Irradiated semi-conductors and semi-conductor components.
To investigate novel principles for conversion of kinetic

energy of corpuscular nuclear radiation to electrical energy.

SUPPLEMENTAL SHEET NO. 1
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Radiat A (Actual use of radioisatop
9.- Experience with or equ~valent exlprience)

9. E,~perience with Radiat A (Actual ~se o~ radioiBotop cr equi~a1e31t experience)
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Question No. 10 - Radiation Detection Instruments

No. Radiationt Sensitivity
Avail. Detected Range

Window
ThicknessType of Instrument Use

GM Survey, Nuclear
Chicago Md 2612

Gas Flow Proportional
Counter NMC Md PC-lA

6 Beta,
gamma

0-60,000 c/m
0-20 mr/hr

2 Alpha, 0.5-1,000,000
Beta-gamma d/m; 100-1,000,

000 d/m

35 mg/cm
2

gas
chamber

0.85 mg/cm
2

Monitoring
Surveying

Measuring

Gas Proportional Alpha 2
Counter Eberline Instr.
PAC-56

Alpha 0-100,000 c/m Monitoring
Surveying

MeasuringAlpha Scintillation 1 Alpha
NRD Md-CS-5 + Md S5-A
Basic Scintillation Unit

Alpha, Beta, Gamma
Air Particulate
Monitor NMC Model
AM 33

Alpha
Beta
Gamma

-12
10 uc/cc
Alpha or
Beta Gamma

gas prop.
detector

Monitoring
measuring

SUPPLEMENTAL SHEET NO. 3
f-~ ,
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Question No. 11 - Method, Frequency, and Standards Used In Calibrating
Instruments Listed Above (Question 10)

Calibration of Health Physics survey instruments is performed in
the Calibration Facility located in the Waste Storage Room outside the
Nuclear Manufacturing and Engineering Laboratories at Plant No. 1.
Each instrument is calibrated once a month. Repaired instruments are
calibrated when they are returned to Health Physics.

The sources are located in one corner of the Waste Room behind a
four foot high, eight-inch thick, cement block wall. A one curie Co-60
source contained in a lead-steel shielded container is used for cali-
brating "Cutie-Pie" and similar type instruments.

The source is calibrated so that at given distances the dose rate
in mr/hr is known. The instrument can be remotely placed at a given
distance from the source and calibrated to read the field of radiation
at that distance. Where possible, each instrument is calibrated on each
scale or range setting.

Smaller Sources include an eight millicurie Co-60 source and a one
millicurie Ra-226 source. These are also stored behind the shielding
wall and used to calibrate low range (up to 20 mr/hr) instruments.

Neutron survey instruments are calibrated by using a five curie
Po-Be neutron source of known flux (determined by foil activation) and
setting the instrument to read the correct level.

Counting room instruments are calibrated by using standard cali-
brated sources of uranium alpha and beta-gamma. The first step is
construction of a "plateau" to determine correct operating voltages.
The counter efficiency is then determined by comparing the counter
countrate with that of the standard source.

The NMC Model AM 33 Alpha-Beta-Gamma Air Particulate Monitor is
calibrated by placing a source of known disintegration rate in view of
the detector. The source used is the isotope in process at that time.
The monitor is calibrated according to the disintegration rate and air
flow necessary to match the calibration source.

The Eberline PAC-36 Gas Proportional Alpha Counter is calibrated
by placing alpha sources of known disintegration rate in front of the
probe face. Check sources and counting plateaus are provided for high
voltage adjustments which are necessary with altitude changes.

SUPPLEMENTAL SHEET NO. 4



Question No. 12 - Film Badges, Dosimeters, and Bio-Assay Procedures Used.

A. General:

All personnel working with radioactive materials permanently or

temporarily, are required to wear a film badge and two pocket chambers

sensitive to beta-gamma radiation.

Personnel working in areas where fast and/or thermal neutron radi-
ation is prevalent are required to wear a film badge sensitive to beta,

gamma and fast neutrons and pocket chambers sensitive to thermal neutrons.

Film badges are changed either weekly, biweekly, or each 13 weeks
depending upon the radiation levels in the work areas. Pocket chambers

are changed and read daily. Self-reading dosimeters are also available

and used under the discretion of Health Physics.

A film badge service is contracted on a yearly basis to supply and

process film and badges for the program. The present supplier is Health

Physics Services, Baltimore, Maryland

B. Dosimetry Information:

Special film badge changes are made by Health Physics when any of

the following conditions exist:

(1) Both pocket chambers off scale.

(2) Exposure in excess of 10C mr/wk is recorded from daily pocket

chamber readings.

(3) Inexplicable exposure in excess of 50 mr per day is recorded.

Permanent records are maintained of all film badge and pocket

chamber results.

The upper limit of dosimetry response is as follows:

FILM BADGES

Gamma

Beta

Neutrons

UPPER TLIMIT

(rem)

1000

500

100

POCKET CHAMBERS

Gamma 200 mr

Neutrons 200 mrem

SUPPLEMENTAL SHEET NO. 5

'• 4 •



(Question No. 12 - Cont'd.)

C. Bioassay

All facility personnel are required to submit bioassay samples

at periodic intervals. In the case of unusual incidents, including

exposure to airborne concentrations of radioactive materials exceed-

ing the maximum permissible concentrations for personnel without

respiratory protection, or other suspected ingestion of radioactive

material, special samples are collected from all personnel involved.

All urinalysis results are filed as permanent records in the
Health Physics office and are available to resoonsible persons upon

request.

Page 2 of SUPPLEMIENT SHEET NO. 5
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Question No. 14 - Radiation Protection Program

A. Health Physics Responsibilities:

1. Plans and administers the radiation protection program to provide

adequate protection to Company and to personnel from ionizing radiation.

2. The inspection and monitoring, with the aid of various detection

instruments, of personnel, machinery, furniture, ventilating equipment,

gamma and neutron irradiation test facilities, radioisotopic labora-
tories, etc., to detect and prevent spread of radioactivity, measure

levels of radiation or concentrations of radioactive materials present.

3. The review and approval of all working areas and facilities.

4. The evaluation of radiation hazard control methods for adequacy and
compliance with recommendations of the National Committee on Radiation

Hazards and pertinent government regulations.

5. The promotion of the Health Physics program through the proper in-
doctrination and training of personnel engaged in handling or working

with materials or equipment that emit ionizing radiation.

6. Determines radiation monitoring equipment requirements in all areas.

7. The internal control and enforcement of licensing regulations per-
taining to receiving, possession, use, transfer and disposal of nuclear

source, special nuclear, or by-product materials.

8. The investigation of accidents and personnel radiation exposures to
determine the cause and recommend corrective action to be taken to

eliminate future occurrences.

9. The continual monitoring of personnel engaged in handling or work-
ing with radioactive materials and x-ray equipment for compliance with

recommended procedures and regulations of good housekeeping and work

habits.

10. The issuance of appropriate personnel monitoring devices (film
badges, pocket chambers, etc.), scheduling of pre-exposure and follow-

up physical examination, and the establishment and maintenance of de-
tailed employee records of cumulative doses of radiation exposure, bio-

logical assays, laboratory reports, etc., to form the basis of permanent

Company records and to conform to Atomic Energy Commission regulations.

11. The conducting of laboratory tests of environmental sample analyses
and biological assays to determine the quantity of radioactivity dis-
charged to the environs and the quantity received by the individual
through inhalation, ingestion, wounds, etc.

SUPPLEMENTAL SHEET NO. 6
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Question 14 - Cont'd.

12. Collaborates with representatives of the various divisions and

departments concerned on reactor site surveys, design of facilities,

power reactors and associated control systems for hazard evaluation

and control to assure protection of personnel and facilities.

13. Maintains liaison with representatives of the Atomic Energy

Commission, Naticnal Committee on Radiation Hazards, Federal, State

and Local government health and welfare agencies, and various divisions

and departments, to resolve areas of common health physics interest.

14. Prepares and revises as necessary Health Physics bulletins outlin-
ing procedures to be followed to assure compliance with all pertinent

National Committee or radiation hazards recommendations and government

regulations.

15. The calibration of all Health Physics monitoring instruments where

radiation sources must be used to perform the calibration.

B. Leak Testing

Leak tests are performed on all sealed sources when they are re-

ceived and at least once every three months thereafter. The source,
or source shield, depending upon the strength of the source, is wiped
with a filter paper disc. The disc is then counted in the proper radi-

ation counter to detect and measure any leakage of alpha or beta-gamma

contamination.

Radium sources are leak tested by wrapping the source in cotton

for approximately three days, removing the cotton and counting it with

a beta-gamma detector.

Leak tests are performed by Health Physics technicians who have

had three years of on-the-job Health Physics training with The Martin
Company.

Maintenance, service and repairs to all sources are performed by
the source supplier.

C. See also supplementary report MEND 2109.

Page 2 of SUPPLEMENTAL SHEET No. 6
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Question No. 15 - Wiaste Disposal

Solid waste is currently stored in 55 gallon steel drums awaiting

disposal through an AEC approved, licensed waste disposal service. A
record is maintained by Health Physics concerning the contents, radi-
ation and number of each drum.

Liquid waste is monitored to assure that the levels of radio-
activity are below the tolerances established in Title 10, Part 20
Code of Federal Regulations for disposal into sanitary sewers. All
liquid waste with activity above those levels is evaporated and con-
centrated for eventual solid waste disposal through AEC approved and
licensed waste disposal services.

SUPPLEMENTAL SHEET No. 7
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Question No. 13 - Facilities and Equipment

The Radioisotopes Laboratory consists of 3 sections - a small
office area, a general lab for doing cold chemistry and tracer level

chemistry, and a large room 22 ft. square which is being set up as a

warm chemistry lab.

The general lab has a main lab bench, several tables, counting

equipment and a hood. The air flow through the hood, with the door

half way down is 100 l.f.m. An absolute type filter is in the line

to absorb all particulate matter. The interior of the hood is of

stainless steel, top, sides and bottom. Work involving use of trace

quantities of isotopes is done in the hood. The floor of the hood is

covered with "kimpak", an absorbent paper, and this is covered with

polyethylene sheeting to facilitate decontamination, if a spill should

occur. Liquid radioactive waste is kept in a 5 gallon polyethylene

bottle. Metal pails with polyethylene bag liners are used for solid

waste. A bench monitor is used to survey glassware, hands and cloth-

ing for 3 9-contamination. Portable gas flow proportional counters

will be used for- monitoring.

The large area, a room approximately 22' X 22' is currently

being prepared for alpha chemistry work. The room has 2 foot thick

concrete walls. A fiber glass polyester resin floor has been laid

over the existing concrete floor to facilitate decontamination should

a spill occur. A 6" thick steel door, on rollers, is located in the

outside wall of the room to enable large pieces of equipment to be

brought into the room. This room has been used for gamma radiography

and the heavy steel door served as a radiation shield. The doorway

will. be altered so that two regular doors can be installed. The

steel door will then be left normally open unless the radiation level

will be such as to make closing necessary.

Americium, curium and plutonium chemistry will be done in glove

type dry boxes. Each box is 27" deep, 26" long and 30" high with

sloping safety glass fronts incorporating 811 fiberglass gloves. The
box will be made of plastic sandwich honeycomb with coved corners,

1/8" thick stainless steel floor, and safety plate glass mounted in

interlock rubber retainer. Filters are two replaceable Pf 105 inlet

and one combination pre-filter Cambridge absolute type filter rated

for 50 cfm, at 1" H' i A fluorescent light fixture and four liquid

line fittings are agso provided. All plastic materials are fire and

chemical resistant. The box has 7" X 8" access ports at each end of

the box which open inward and lock shut against neoprene gaskets to

seal the chamber.

SUPPLENECTAL SHEET NO. 8
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Form AEC-313
(.5-8) 1

ATOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
VI

Form approved.
Budget Bureau No. 38-R027.3.

I

INSTRUCTIONS.-Complete Items I through 16 if this is an initial application. If application is for renewal of a license, com-
plete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 through 15. Use
supplemental sheets where necessary. Item 16 must be completed on all applicat'i'. Mail three copies to: U. S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of LJ04~ iing'.pnd Regul9ationdtipon approval of this
application, the applicant will receive an AEC Byproduct Material License. IAEC E,ý,ýilduct Material License is issued in
accordance with the general requirements contained in Title 10, Code of Federa-Te•'tios'jPart30.and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20. - /'4 1

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (Institution. firm, hospital. (b) STREET ADDRESS(ES) AT WHICH 1 (if
person, etc different from I (a).) R

The Martin Company
Baltimore 3, Maryland Martin Plant

Middle River, Maryland
Attn: Mr. R. G. Macaulay

Licensing Officer
2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a

Isotopic PoTer Development Dept. license, please indicate and give number.)

of Nuclear Division Eight Byproduct Material Licenses are
currently in effect.

A. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro-
supervise use of byproduct material. Give training and experience in Items 8 and tection officer if other than individual user. Attach resume of his training and ex-
9.) perience as in Items 8 and 9.)

Hampden 0. Banks,, Jr. Paul Re Guinn - See Resume Submitted WithAssistant 0. oject Banr JMartin Application Dated Dec. 13, 1957-
Assistant Project EngineerRe LineNo 19 38-

Re: License No. 19-1398-9

Amendment No. 2

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model

number, number of sources and maximum activity per source.)

Strontium-90 A maximum of 100 curies of strontium-90 to be procured in
the oxide or nitrate form.

Note: It is anticipated that 10 curies will be procured
immediately upon the issuance of the Byproduct
Material License, the balance from time to time
during the progress of the work identified below.

7. DES.CRIB PUIRPOS FOR.WHICH BYPKODU(CT MATERIAL WILL BE USED. (it byproduct material is tar 'human use, supplement A (Form At:C-313a) must be com-
pleted in lieu of Ibis item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in
which the source will be stored and/or used.)

1. For experimental work punder ntract AT(30-1)-2281 between Martin and the ABC,
to determine methco~s•_ , / strontium-90.

2. To investigate/ th ap, liebdit,-of strontium-90 for use in the development
of battery heat.4, t samsib•n Vil heaters, and other military low-level

--:I, f

applictions

A r)~

(Continued on reverse side)



Form AEC-313 (5-58) '. Poýje Iwo
Eom AEC-313 (5-58) -Y Pa~je 'Iwo
Form AEC-313 (5-58) "

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use suanlemental sheets if necessorvl Parle Two

8. TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSE
WHERE TRAINED TRAINING (Circle answer) (Circle answer)

a. Principles and' practices of radiation Yes No Yes No
protection ........ ..... ..... See resume submitted with Licens e

b. Radioactivity measurement standardiza- Application dated September 30, 1958.
tion and monitoring techniques and in- Re: License No. 2,9-1398-13J Yes No Yes No

strum ents .. .. . . . . . . . . .. .. . . . . .. .

c. Mathematics and calculations basic to the Yes No Yes No

use and measurement of radioactivity.

d. Biological effects of radiation ........ Yes No Yes No

9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

See aforementioned License Application dated
September 30, 1958.

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS' NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE
(Inctlde make and model number of each) AVAILABLE DETECTED (mr/hr) ' (mg/cm") (Monitoring, surveying, measuring)

"'See list, subi.tted wit' License Ap lication dated
September 22, 1958.

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.

See statement submitted with License Application dated
September 22, 1958.

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.)

See statement submitted with License Application dated
September 22, 1958.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, sh;elding, fume hoods, etc. Explanatory sketch

of facility is attached. (Circle answer) Yes , No See statement submitted with Application dtd.Sept. 30, 15 3
14. RADIATION PROTECTION PROGRAM. Describe the radiation, protection program including control measures. If application covers sealed sources, submit leak

testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv-
icing, maintenance and repair of the source.See statement submitted with License Application dtd. Se 22,

.J?. 22o

15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specity name of company. Otherwise, submit detailed description of methods which will
be used for disposing of radioactive wastes and estimates of the type and amount of activity involved.See Application dtd. Sept. 22,195E

CERTIFICATE (This item must be completed by applicant)
16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGUCATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANIIY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

THE M4ARTIN COMPANY

Date. February 5, 1959

Applicant named in item I

Titloss ,f•n acalay /
Title of certifying official.

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

GPO 939373



THE MARTIN COMPANY

Baltimore 3, Maryland

February 5, 1959

1 08 2

Mr. William 0. 14iller
Senior Licensing Reviewer
LT. S. Atomic Thergy Comrission
Isotopes Branch
Division of Licensing & Regulation
Washington 25, D. C.

Dear Xr. Miller;

It is requested that a Byproduct vaterial
License authorizing The Martin Company to transfer, receive,
acquire, own and possess 100 curies of strontium-90 be issued
in accordance with the provisions of Part 30 of Title 10 of the
Code of Federal Regulations.

In support of this request, I am enclosing
herewith three duly completed copies of AEC Form.-313. I might
point out that, except for the quantity of strontium-90 re-
quired and the purposes for which it will be used, the enclosed
Application is identical to our Application dated September 30,
1958, which resulted in the issuance of Byproduct Material
License No. 19-1398-!L4. Consequently, it may be convenient
for you to issue an amendment to the existing license rather
than to issue a new license.

Please give me a call (Murdock 7-3800,
extension 595, collect) if you desire clarification or any
additional information relative to the enclosed Application.

Very truly yours,

THI MART Iii COMPANY

' "Ross G. Macaulay
Licensing OfficerI ~2~(Nuclear D~ivision

16208
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THE MARTIN COMPANY

Baltimore 3, Maryland

November 10, 1958

5223

! P"

Mr. Raywiond Herbin
Isotopic Branch
Division of Licensing Regulation
U. S. Atomic Energy ComTission
1717 H Street, N. W.
Washington 25, D. C.

Dear Mr. Herbin:

I wish to acknowledge receipt of Byproduct Materials License
No. 19-1398- 14 covering 100 millicuries of Strontium-90 and thank you
for your cooperation and assistance in expediting its issuance.

Reviewing the license, I note that Item 9 defines the author-
ized use as follows: Corrosion, stability, and similar laboratory
studies to detennine the integrity of cements (containing Strontium-90)
as a source of heat and power. I believe that the reference to ,cements,
in the foregoing definition should be to ,cermets., I assuwe that this
is simply a typographical error and that it VIll be unnecessary to issue
a correcting amendment, but please let me know if such is not the case.

Very truly yours,

TEE IRTIN COMPANY

Ross G. Macaulaf 7

Licensing Officer
Nuclear Division

RG4: hp



November 3, 1958
RArjiOND L. HERVIN, ISOTOPES BRANCH
DIVISION OF LICENSING AND REGULATION
U.S. ATOIOIC ENERGY COMIISSION
WASHINGTON 25, D. C.

ROUTINE
THE MARTIN COMPANY
ATTN: ROSS G. IAACAULAY, LICENSING OFFICER
NUCLEAR DIVISION
BALTIMORE 3, MLARBLAND

LICENSE NO 19-1398-14 ISSUED OCTOBER 31, 1958 COVERING THE USE OF 100

MILLICURIES OF STRONTIUTM 90 END REF L&RIB:RLH

in:bq

NAME -k in_

DATE - ---- - -.. ...........

LS (Rev. 9-0) 0. S. ,ovrn"mo PRINTING OFFICE " -w426-3
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THE MARTIN COMPANY

Baltimore 3, Maryland

October 31, 1958

S4987

Mr. Raymond Herbin
Isotopic Branch
Division of Licensing Regulation
U. S. Atomic Energy Comssion
1717 H Street, N. W.
Washington 25, D. C.

Dear Mr. Herbin:

With further reference to our application for Byproduct Material
License dated September 30, 1958, I am enclosing herewith a self-explanatory
letter from Mr. H. 0. Banks, covering the technical questions which you
raised the other day. I shall appreciate it if you will call me collect
at MUrdock 7-3800, extension 595 or 596, when the necessary processing on
the license has been completed.

Very truly yours,

THE MARTIN COMPANY

Ross G. Macaulay
Licensing Officer
Nuclear Division

RGM:hp
Enclosure



ENCLOSURE

LABORATORY CONTAINIMET PROCEDURE FOR STRONTIUM-90

All chemical processing, furnace cermeting, sintering, cladding and

corrosion testing of the Strontium-90 contained material will be conducted

in a Kewaunee Model 3604 type fume hood. This hood is equipped with an

absolute filter and will be maintained at a slight negative pressure. The

front portal will be modified by installing a pressure gasketed lucite

panel. Hand access into the hood will be accomplished by means of obstetrical

type rubber gloves securely attached to the lucite panel. Transfer of

material will be made through a double airlock type of exit; an eleven (11)

such transfers will be supervised by the Health Physics Department. Air

sampling will be maintained throughout the study both in the hood room and

at the filtered air exit to the outside. in addition, face masks, surgical

gloves, smocks and shoe covers will be used as needed. Entrance into and

exiting from the hood room by authorized personnel will be monitored by a

Health Physicist. Adequate containment of all waste materials both liquid

and solid will be maintained. An estimated 1 to 2 mc of Strontium-90 will

be contained in each finished cermet. No unclad cermets will be removed

from the hood.



THE MARTIN COMPANY

Baltimore 3, Maryland

October 30, 1958

FOR Djbv

Mr. Raymond Herbin
Isotopic Branch
Division of Licensing Regulation
U.S. Atomic Energy Commission
1717 H Street, N.W.
Washington 25, D. C.

Dear Mr. Herbin:

Per our telephone conversation of October 30th, I am
attaching the information on the Fume Hood equipment together
with the amounts of Strontium-90 per cermet to be used by
Martin-Nuclear on our Strontium Heat Source Program.

I trust that this data is adequate and will appreciate
any effort on your part to expedite the licensing procedure
necessary for n7 procurement of 100 mc of Strontium-90. If
any further information is required, please do not hesitate
to contact me.

Very truly yours,

THE MARTIN COMPANY

H. 0. Banks, Jr.
Assistant Project Engineer
Isotopic Power Department
Nuclear Division

HOB:jp
Encl:
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_ ;MIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
form approved.
Budget Bursou No. 38-R027.3.

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application. If application is for renewal of a license, complete
only Items I through 7 and indicate new information or changes in the program as requested in Items 8 through 15. Use supple-
mental sheets where necessary. Item 16 must be completed on" all applications. Mail two copies to: U. S. Atomic Energy
Commission, P. 0. Box E, Oak Ridge, Tenn. Attention: Isotopes Extension, Division of Civilian Application. Upon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEClyproduct Material License is issued in accord-
ance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the licensee is subject to Title 10,
Code of Federal Regulations, Part 2-0.

1. (a) NAME AND STREET ADDRESS OF APPLJCANT. (institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If

person, etc.) different from I (a).)

The Martin Comapy
Baltimore 3, M .arylane art_ r Fl!ant

M0Liddle Biver : 'aryland
.Attn: 7r. R. G. Maoauiay

Licensing Officex'
2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a

license, please indicate and give number.)
1sQtopic Pcwýr Dqvelopment Defit., Sever: Eyproduct Makterial Licenses
of Nuclear Divisionl are curren yr in effect.

4. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro.
supervise use of byproduct material. Give training and experience in Items 8 and lectian officer if other than individual user. Attach resume of his training and ex.
9.) perience as in Items 8 and 9.)

Ham.ýpden 0, Banks, Jr. Paul Re Guinn - See Resumie Subrdtted With
Assiista.nt Prcjct Engineer M¢artinr Application Dated Dec. 13, 1957 -

R~e: License No. 15--398-9, Aniendment No.2

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
and moss number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model

number, number of sources and maximum activity per source.)

Stronti•-cm-m90 100 millicuries of Sr. 90 to be received in the oxide form.

-FOR DIV. O

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WI.LL BE USED. (If byproduct material is for "human use," supplement A (Form AEC-313a) must be com-
pleted in lieu of this item. If byproduci material is in the form of a sealed source, include the make and model number of the storage container and/or device in
which the source will be stored and/or used.)

Phase I - The above byproduct mterial will be used in the pe-rformance of
corrosion and stability studies of Sr. containing cernlets, such studies being
desiigned to determ,_ine the integrity of the cermet as a source of lwat and po-wer.
Trace wr.ounts of radio Sr. w.ill be mixed with stable Sr.
phase Ii - A similar cerfret con'taining trace amoui7ts of radio Sr. Will be placed

in a double container. Corrosion t-ests w1I then be perfor-•rd to determine tie
integrity o0 this system.

13363
(Continued on reverse side)



Form AEC-31 3 (2/57)
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TRA~NINC AND ~XPERIFNCF OF FACH INDIVIDUAL NAMFD IN ITFM A (use ,nnlementrsl sheets ~f ,sm-essnrvl

8. TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSE
WHERE TRAINED TRAINING (Circle answer) (Circle answer)

a. Principles and practices of radiation Brookhaven iational Lalo.raVtry 19 e -50 :50 No N
protection .......................... .iissou.-i School of ,ir~nes ;1 iN8-

b. Radioactivity measurement standardize- Brookhaven 1iqationa Laboratory 195Z-., '6
tion and monitoring techniques and in- 0rixs--aflrm Raadiography Course 2 weeks < No j No

struments .... ........ ......... Misui School of Hines - I...•ch~~uo194 ofiins3)7-50

c. Mathematics and calculations basic to the ' No ( No

use and measurement of radioactivity.. Brookhaven •i&ational. Laboratory I,0-16 ` No -• No

d. Biological effects of radiation ....... Br(.okhaven ŽWat,••. ral Laborat•;o [ r .$0-•6 I No 1e9N
9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

1-82 1Oc to 30c Brookhaven National Lab. 19 0-56 Zxpeidmental pro-
duction of radio-
isoto'pes for saale.*

'2Ixei• • 00 mc. The M..artin ompany 15,r-'0 5 Tool wear st-dy.

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE
(Include make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cm

2
) (Monitoring, surveying, measuring)

See list, submitted with Mar-in 1ppli'ation for B product M;-ate- ai License
dated Septe-mber 221 1958.

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE. See statemrent su'.nitted with-
Martin Application for Byp' duct atil ,"s dt e. 2,-_ati A_ 1 .,,-.. 1 ies d~ • 22, 101,81

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.)

See stAte.rleent submitted -th Martin ,ppicat.ion for Byproduct Miaterial

Licr~ense dated0 3 2?, :9f"

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch

of facility is attached. (Circle answer) Yese attached . . at..et" ide ._iied as 1 ten, 13. *

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak
testing procedures where applicable, name, training, and experience of person to'perform leak tests, and arrangements for performing initial radiation survey, serv-
icing, maintenance and repair of the source. See .a Lnerneni.ý , .s ,. Application .. for El'cdt. n>ee , e ,a'~ •iOu U , foe 1yroduct
Material License dated - ej-,' 2-,

15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. therwise, submit detailed description of methods which will
be used for disposing of radioactive wastes and estimates of the type and amount of activity involved. See ia'r.•ifl Applcation- referenced.

a ocve.-
CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERALSREGULATIONS, PART* 30, AND THAT ALL INFORMATION CONTAINED HEREIN-, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECTýY6 ýtHfBT•-OF OUR KNOWLEDGE AND BELIEF'.

.., .. T -< .. ..MRTIN XrmA-
" • • i-ci \. •,~ Applicant named in' item 1

Dote .Se-te.er 30, S9:, e -_ Tribe r 3 '0-... ,______.. BY:_ _ _ _

_9 ttroýq U. !-a(:aU.Layc5a
P"• }j J - Lic'ensing Offricer

I Title of certifying oFfieial",, .. -/1/ i ) (,1-? /..: :
\ , , H_.4L __

WARNING.--18 U. S. C., Section 100 4.Actr'of.June 25, 1948;'.625Stct. 749; makes it a criminal offense to make a willfully false statement or
representation to any department or agency of the.United States as tfo•ny nmatter within its jurisdiction.

..................... .... . .. ...... "
sLI"SGOvcei4Mc•NT PRINTING arrICc :ns 19 "-v-42400t



Subi.rdtted -v~iTh Miartin letter of September 30, -k -;c ir. James W. Hitch

13. Facilities and Equipment

L1l of the operaotions described in Item 7 will be conducted ir a

Kauwanee tLrpe hcod equippeO wit'h absolute iLlterj-dl an ah-TI-ow te-a i

The work ,c1. be perfor, witehin The .. a.r. Compan.' 9 adioiso cpe

Laboratory, a descripLion of which w;s furdished 4i Lh iUar"Th By-rocc_
aaterial License Applica ion dated ,ovemilber (,R.,96, Pe: License Yo.

19--
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THE MARTIN COMPANY

Baltimore 3, Maryland

oepL:erqer 30, 195"

Mr. Ja-es 7-. 'iroecl

isomcs Branch
Division of LIcensindg an) 7e u--; ....

raear' !,are .Itch:

.• -p -a %o .. .....
. ,_, -'' C V'a 7f'-,..., '3- >f. ,b-' ••. n-7' - >''a .Ts u . n ,• e.r -ae-

ass,. " o str-":hmn-y., S--• , a 7

re'-: J -,',-a f, I • r 7 ! a,'

iRoss Gc". ', <-.. ..

,.o.t :. .an a* '" • ct • 7 .... .. L-, jecat3L j F '..-vk c:l. -7Ie , ec"

*, 0.- "7 "7', : -' : i.. 7-a 7 . -on , .Jag ,7a 7"fl

a'^ 'p1- 'D

,_,r. i.' • .a.L.. ..... f £t'L .... Z.U" t....'

' " "' j"Cr'u - ,a r.t%

ROSS ', '.. .. "

,_3s'enus~zng Officer

Nucle a T.'2wvrbe" ...±,'

RGPM: hp
Enclosures
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