
Bristol-Myers Squibb Company
Pharmaceutical Group Technical Operations

One Squibb Drive P.O. Box 191 New Brunswick. NJ 089053.09
908519-2666 Fax. 908 519-3883

iosph P. Ninscb Ph.D.
Vice PnU tn1

U.S. Manutadurins

February 18, 1997

Mr. John Kinneman
U. S Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19406-1415

RE: RENEWAL OF LICENSE NUMBER 29-00139-02

Dear Mr. Kinneman:

Enclosed for your review are two copies of our application to renew the radioactive material

license #29-00139-02) of E. R. Squibb & Sons, Inc., a wholly owned subsidiary of Bristol-Myers

Squibb Company. This license expires on April 30, .1997. A check for $550.00 (Bristol-Myers

Squibb Company check #00838592) is also enclosed to cover the cost of processing this
renewal. . ,.,

Should you have any questions concerning this application or require additional information,

please contact Daniel K. Balkunow, Health Physics Department HeadlRadiation Safety Officer,
at 908- 519-2451.

Sincerely,

Joseph..'. Nirschl, Ph.D.
Vice P 'sident, U. S. Manufacturing

JPN:sw

Enclosures (3)
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NRC LICENSE RENEWAL APPLICATION - 2118/97
#29-00139-02

Item #1: Apli.a

Renewal of License #29-00139-02

Item #2: Name and Mamfing Address

E. R. Squibb & Sons
One Squibb Drive
P.O. Box 191
New Brunswick, NJ 08903

Item #3: Addressee where licensed material will be usid or posessed:

A. E. R. Squibb & Sons*
One Squibb Drive
P. 0. Box 191
New Brunswick, NJ 08903-0191

B. E. R. Squibb & Sons
Route 206 & Provinceline Road
Lawrenceville, NJ
P. .Box 4000
Princeton, NJ 08543-4000

C. E. R. Squibb & Sons
Bristol-Myers Squibb Clinical Laboratory
905 Herrontown Road
Princeton, NJ 08540

D. ConvaTec*
200 Headquarters Park Drive
Skillman, NJ 08558

*A wholly-owned subsidiary of Bristol-Myers Squibb Company

Item #4: Ggatag mw

Mr. Daniel K. Balkunow
Radiation Safety Officer/Department Head - Health Physics
(908) 519-2451
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Items #5 and #0: Possession Limits for the Lawrenceville Site. Rt. 206 & Pmvinceline Road. Princeton. NJ 08540

49%._mdutSore, 9 hmcl SC a mut f 6. AuthorizedUs
is, .,,, ,,ilcnseeay possess

Any byproduct mate"al Any 200 millicuries per Research and development as defined in 10 CFR 30.4
with Atomic Nos. 1 - 83 radionuclide and 6 curiesexcept Strontium 90 total

Hydrogen 3 Any 6 curies Research and development as defined in 10 CFR 30.4; Manufacture of
labelled compounds intended for human use and transfer of the
compounds to individuals authorized to receive the material by the terms
and conditions of a specific license issued by the USNRC or an

. __-_Agreement State.

Carbon 14 Any 4 curies Same as Hydrogen 3

Ph-- phorous 33 Any 1 curie Research and development as defined in 10 CFR 30.4

Sulfur 35 Any 1 curie Research and development as defined in 10 CFR 30.4

Molybdenum 99/ Any 5 curies Research and development as defined in 10 CFR 30.4
Technetium 99m

Iodine 125 Any 500 millicuries Research and development as defined in 10 CFR 30.4

Iodine 131 Any 500 millicuries Research and development as defined in 10 CFR 30.4

Technetium 99 Any 500 imllicuries Research and development as defined in 10 CFR 30.4

Nickel 63 Plated sources not to exceed 15 Research and development as defined in 10 CFR 30.4
in detector cells millicuries per source

and 750 millicuries total
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Items #5 and #6: Possession Limits for the BristoL-Myet Squibb Clinical Laboratory Site. 905 Herrontown Road. Pdrnceton. NJ 08540

5K. B od S .ft Chmc ala Amount th•at •t' . Authodied Use
!;.endlor•SpoofNuclearv.` sand .le tf nse. may.posses .. "

Material•-- .PyslForm at any I t __"
Any byproduct material Any Not to exceed 10 Research and development as defined in 10 CFR 30.4
with Atomic Nos. 1 - 83 millicurles per(

except Strontium 90 radionucide and I curie (,

total

Hydrogen 3 Any 100 millicurles Research and development as defined in 10 CFR 30.4

Carbon 14 Any 100 millicuries Research and development as defined in 10 CFR 30.4

Sulfur 35 Any 300 millicuries Research and development as defined in 10 CFR 30.4

Phosphorous 32 Any 100 mellicunies Research and development as defined in 10 CFR 30.4

Phosphorous 33 Any 200 millicrnes Research and development as defined in 10 CFR 30.4

Iodine 125 Any 50 millicuries Research and development as defined in 10 CFR 30.4

Nickel 63 Plated sources Not to exceed 15 Research and development as defined in 10 CFR 30.4
in detector cells millicunes per source

and 750 millicuries total
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Items #5 and #6. Possession Limits for the ConvaTec Site. 200 Headquartem Park Drive. Skillman, NJ 08558

SA& Bypmout wore 58. 5 Chemica -;c-'Max.LAmount that 9Atoie s

Any byproduct material Any Not to exceed 10 Research and development as defined in 10 CFR 30.4
with Atomic Nos. 1 - 83 millicurles per
except Strontium 90 radionuclide and 1 curie

total

Hydrogen 3 Any 50 millicurdes Research and development as defined in 10 CFR 30.4

Carbon 14 Any 50 millicuries Research and development as defined in 10 CFR 30.4

Iodine 125 ' Any 50 millicunies Research and development as defined In 10 CFR 30.4

Nickel 63 :., Plated sources Not to exceed 15 Research and development as defined in 10 CFR 30.4
- in detector cells millicuries, per source

and 750 millicuries total
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Items #5 and #6: Possession Limits for the New Brunswick Site. Squ ibb Drive. New BrunswiL. NJ 08903

. S~p~cWuC% l .. eml.....C. Max.. Amount that . U ;

Mai•i i, Iittical Form Ij : at any itime .

Any byproduct material Any 5 Curies per radionuclide 1. Research and development as defined in 10 CFR 30.4
with Atomic Nos. 1-83 and 1000 Curies total 2. For possession, use and processing incident to the manufacture o
except Strontium 90 radiochemicals and radiopharmaceuticels

3. For storage prior to distribution of manufactured radiochemicals and
radiopharmaceuticals

4. For packaging and distribution of manufactured radiochemicals and
radiopharmaceuticals to persons authorized to receive the licensed
material pursuant to the terms and conditions of a specific license

-. issued by the Nuclear Regulatory Commission or an Agreement
.. State

Iodine 131 Any 150 Curies Same as 1-4 above

Hydrogen 3 Any 20 Curies Research and development as defined in 10 CFR 30.4; Manufacture of
labelled compounds intended for human use and transfer of the
compounds to individuals authorized to receive the material by the terms
and conditions of a specific license issued by the USNRC or an
Agreement State.

Carbon 14 Any 20 Curies Same as Hydrogen 3

Sulphur 35 Any 10 Curies Research and development as defined in 10 CFR 30.4; calibration of
instruments

Strontium 90 Any 2 millicuries For interim storage of waste returned from a processor calibration of
instruments

Any byproduct material Any 1 millicurie For interim storage of waste returned from a processor
with Atomic Nos, 84-103

Nickel 63 Plated Sources Not to exceed 15 Research and development as defined in 10 CFR 30.4; calibration of
in detector cells rnillicuries per source instruments

and 750 mnillicuries total
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Item # 7: Individuats Reaornsible for Radiation Safety Prgram and Their Training and E& ene

An optimum level of performance In radiation protection Is accomplished by the establishment of high radiological
protection standards by senior management, by communicating these standards to personnel involved in
manufacturing and research, by providing sufficient resources to the Health Physics Department to implement these
standards, and by holding all personnel accountable for their performance In radiological protection.

Senior management establishes radiological protection policies for licensed activities. This is the responsibility of
the Vice President, US Manufacturing; Vice President, Administration and Finance, PRI; and Senior Director,
Pharmaceutical Group Environmental Health & Safety (PG/EHS). In addition to this managerial control, a Radiation
Safety Committee (RSC) has been established to ensure development of radiation protection policy and imple-
mentation of the Radiation Protection Program. Ms. Susan Voigt, the Senior Director PG/EHS is the chair of the
RSC. The scope and mission of the RSC Is outlined in an operating procedure that is endorsed by Pharmaceutical
Group Technical Operations senior management. Membership of the RSC consists of, but Is not limited to, the
Radiation Safety Officer (RSO), the chairperson, and representation from Administration, Facilities, Manufacturing,
Research & Development (R&D), and EHS. A simple majority of current RSC members, excluding alternates, is
required for a quorum. The current membership of the RSC and their respectiye resumes are included in Addendum
III of this application.

The responsibility for management of the Radiation Protection Program and the day to day coordination of all
radiological related activities lies with the RSO, who reports to the Director, Environmental Health & Safety, PRI.
To assist In the administration of radiological activities and to implement the program, the RSO, who is also the
Health Physics Department Head, has a staff of supervisors and technicians for carrying out the related Health
Physics functions. An organizational chart is included in Addendum Ill.

Specific radiation protection responsibilities for each position described above are as follows:

A. The Vice President, US Manufacturing, Vice President. Administration and Finance, PRI, and Senior
Director, PG/EHS are responsible for:

1. Ensuring sufficient facilities and equipment are provided to effectively manage the radiation pro-
tection program and to evaluate radiological conditions in all areas where radioactive materials
and radiation producing machines are in use.

2. Ensuring sufficient personnel are provided to effectively implement the Radiation Protection
Program.

3. Ensuring appropriate responses are made to Nuclear Regulatory Commission (NRC) and
New Jersey State inquiries or inspections.

B. The Director of Environmental Health & Safety, PRI is responsible for.

i. Ensuring the senior management is cognizant of all Health Physics operations.

2. Providing the liaison between the Health Physics Group and the senior management.

3. Providing direction and supervision to the Radiation Safety/Department Head of Health Physics.

4. Reporting to the senior management, on ali aspects of the Health Physics program.
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C. The Radiation Safety Committee is responsible for.

1. Establishing and periodically updating policy and programs that will maintain radiation doses
to all employees and the general public to levels As Low As Reasonably Achievable (ALARA).

2. Approving the procurement and use of all sources of Ionizing radiation materials and the users

of such materials.

3. Ensuring that the disposal of radioactive"waste meets Federal, State, and local requirements.

4. Providing guidance, support end aulthorization to the RSO in the planning and daily
administration of the radiation safety program.

5. Conducting annual reviews of the radiation safety program, initiating corrective action based
on the findiings, verifying program implementation and training/retraining of personnel involved
with the use of ionizing radiation.

6. Reviewing deviations from established procedures and unplanned events to prevent
recurrences.

7. Meeting quarterly, at a minimum.

8. Periodically reviewing the member representation of the Committee, and formally approving
new members. At a minimum, representatives will be the RSO, a Management representative,
and an Administrative member.

9. Publishing the minutes of each meeting, with copies sent to the current membership roster.

D. Health Physics Deoartment

1. Radiation Safety OfficerlHeAlth Physics Deopartment Head

The Radiation Safety Officer/Health Physics Department Head is currently Daniel K. Balkunow,
who, by virtue of education and experience in Health Physics is qualified to oversee the
functions of the Health Physics Department. Mr. Balkunow's r6sumd is included In Addendum
III of this application. The Health Physics Department Head maintains his qualifications by
keeping abreast of current developments in the field of Health Physics, by attendance at
professional meetings, refresher training courses, and review and study of articles published
in professional joumals of Health Physics. He oversees the development and the conduct of
the training and refresher training course for all personnel throughout the manufacturing,
production and R&D facilities. In addition, this individual ensures emergency response training
is provided.

The Health Physics Department Head is knowledgeable of all the facirlty systems used for
manufacturing and handling radioactive materials. This individual is familiar with the design
parameters and capabilities of these systems and conducts design reviews and makes
recommendations for all new facilities and modifications to older facilities that may affect the
operation or release of radioactive materials to the environment. The Radiation Safety Officer/
Department Head of Health Physics is responsible for.

C:;,34 . • , -.
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a. Ensuring compliance with all applicable regulations of the NRC, the State of New Jersey,

and the conditions of all licenses.

b. Managing the Implementation of all aspects of the radiation protection program.

c. Ensuring there Is adequate staff to perform all radiation protection tasks.

d. Preparing or reviewing safety evaluations prepared by members of his staff of all proposed
uses of radioactive materials.

e. Temporarily approving new uses and users of radioactive materials for requests of less
than ten miflicuries of total activity. This approval Is valid for ninety days and contingent
upon final approval of the RSC.

f. Ensuring procedures are prepared for conducting selected aspects of the radiation protec-
tion program.

g. Administering the radioactive waste.disposal program.

h. Administering the radiological training program for all occupational radiation workers.

I. Ensuring the ALARA principles are incorporated into the radiation protection program.

J. Administering the contingency plan and conducting exercises as required.

k. Ensuring contingency plan off-site support services personnel are adequately trained.

2. Health Ples Superylso

Health Physics Supervisors are professionals who are qualified by education andfor experience
to perform their duties. The minimun education and experience requirements of the
Health Physics management staff are:

W A college degree and/or equilavent training and experience in the physical or
biological sciences, or in engineering.

. A minimum of (40) hours of training in the occupational and environmental radiation
protection.

0 A minimum of (4) four years of experience in the safe handling and/or management
of radioactive materials. Handling and management could include but Is not
necessarily limited to the following activities:

1. Operational Health Physics

2. Radioactive Waste Management

3. Research and Development

4. Production and/or Distribution h'Rýi'adlopha~rmaceuticals
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AJI of the current Health Physics management staff meet the above criteria. These Individuals
assist the Radiation Safety Officer in all day~today activities essential for the administration of
the Type A Broad Scope License. An ogonlational chart of the current Health Physics staff
is attached (See Addendum Ill). The supervisors have experience In the operation of all
counting equipment used for evaluating radiological conditions and provide training to the
technicians in the operation of this equipment. They have performed the survey and sampling
functions for which they provide this training. In addition they possess the theoretical back-
ground pertinent to the operation and capabilities of the equipment. The supervisors have
experience in the use of computers for the maintenance of personnel dosimetry and other
Health Physics records.

The Health Physics management staff maintain their qualifications by attending professional
meetings and refresher training courses and reviewing related articles in professional journals.
They develop and conduct training for all manufacturing, research and development,
contractors and ancillary personnel. They also assist in the development and conduct
emergency response training. The Health Physics Supervisors are responsible for

a. Supervising the day to day activities of the radiation protection program.

b. Supervising and evaluating the performance of the radiation protection technicians.

C. Conducting training of all potential users of radiation or radioactive materials.

d. Evaluating potential uses of radioactive materials for safety and ALARA considerations.

e. Ensuring survey instruments are calibrated as necessary.

f. Maintaining an inventory of radioactive materials to ensure license limits are not exceeded.

g. Ensuring bloassays are performed on, personnel as. required.

h. Ensuring personnel monitoring Is prq'ilded as necessary to all personnel entering high or
very high radiation areas or who wif;,,with radioactive materials and are likely to receive
a dose in excess of ten (10 %) percent of any applicable limit.

I. Maintaining records associated with the radiation protection program.

J. Evaluating any unusual exposures or conditions involving radioactive materials.

k. Preparing reports for submittal to the regulatory agencies as required.

I. Auditing all facilities and users of radioactive materials for compliance with procedures and
regulations.

m. Evaluating the use of radiation producing machines for radiological safety.

n. Ensuring radiation producing machines are registered as required.

o. Ensuring a0 areas containing radiation or radioactive materials are properiy posted or
available.

p. Ensuring all notices to employees required to be posted by the regulations are posted.

. ... , . . - '
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q. Preparing and reviewing procedures for the conduct of the radiation protection program.

r. Ensuring all laboratory equipment is appropriate for the task and the equipment is properly
calibrated.

a. Ensuring the radiation protection technicians are trained for the job functions they win
perform.

t. Maintaining current their knowledge of the regulations, license conditions, and
Health Physics concepts.

u. Ensuring the proper storage and control of radioactive materials.

v. Administering the procurement and receipt program for radioactive materials, including
temporarily approving new uses and users of radioactive materials for requests of less than
ten miflicunies of total activity. This approval Is valid for ninety days and contingent upon
final approval by the RSC.

w. Evaluating the radiation exposure records as needed to maintain doses ALARA.

x. Evaluating equipment and facilities such as glove boxes and fume hoods to ensure their
acceptability for the quantities and kinds of radioactive materials that will be used within.

y. Conducting and participating in emergency exercises.

z. Ensuring sealed source leak tests are performed on schedule.

3. Health Physics Technicians

Upon appointment to the position of Health Physics Technician, they are required to qualify in
that position within a specified time period. They are required to demonstrate proficiency in the
performance of the necessary functions for that job category. Those individuals who have been
in the position for some time received training through a laboratory training program which
qualified them In the various aspects of Health Physics. The newer Health Physics technicians
are required to possess an AA degree in science or technology. In addition to the refresher
training that all personnel receive on an annual basis the technicians receive specific training
in the performance of their functions. This specific training is conducted by the Health Physics
Supervisors. Additional training may be provided by outside consultants on specific topics in
Health Physics. The Health Physics Technicians are responsible for-.

a. Performing all functions as directed by Health Physics supervision.

b. Making routine and special radiation surveys as required by procedures and/or as directed
by the RSO and/or Health Physics Supervisors.

c. Making routine and special smear surveys for contamination as required by procedures
and/or as directed by the RSO and/or Health Physics Supervisors.

d. Taking routine and special air samples as required by procedures.

e. Counting samples on laboratory equipment as required.
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f. Bringing to the attention of Health Physics supervision any unusual conditions pertaining

to radiological safety.

E. The Supervisors of the Radiopharmaceutical Production facility and their management are responsible for:

1. Ensuring all personnel working in his or her department abide by the Health Physics rules and
regulations.

2. Enforcing the Health Physics requirements.

3. Ensuring all personnel are cognizant of the policies established by the RSC.

F. Research Scientists and their management are responsible for.

1. Ensuring all assistant or associate scientists are aware of the limitations regarding the
quantities of radioactive materials with which.they may work.

2. Ensuring the segregation and minimization of waste as required by Health Physics.

3. Ensuring all biohazardous materials are autoclaved as needed.

4. Ensuring the policies of the RSC are disseminated among their employees.

5. Ensuring all personnel working in his or her department abide by the Health Physics rules and
regulations.

Item # 8: Trainina for Individuals worldna In or freguenting restricted areas

It Is the policy of E. R. Squibb & Sons management to provide a safe working environment for the use of radiation
and radioactive materials in the conduct of manufacturing and research applications, to ensure the protection of its
employees, ancillary personnel and others, as well as ensuring releases to the environment are Aslow As
Reasonably Achievable (ALARA). All persons who work with radioactive materials are required to be trained in the
safe handling of the materials and in maintaining their exposure as low as reasonably achievable.

A. Emoloyee Training and RetraIning

Employee training is provided to all newly hired personnel or transfers. This includes manufacturing
production, laboratory supervisors, research personnel, Health Physics staff, and auxiliary personnel.
These personnel are provided with information concerning the general safety rules and regulations
and specific procedures for working in a radiation environment. Annual retraining is also provided.
The generic contents for the above training may include, but Is not limited to, the following:

1. Health Physics Initial and Refresher Training

* Purpose
* User registration and responsibilities

Radioactive materials licenses and regulations
, Laboratory postings
* Hazards associated with radioactive material

Radiation Safety Committee
Role of Health Physics
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Regulatory exposure limits and information
Dosimetry issuance, use and return policy
General radiation safety rules
Radioactive waste collection, segregation, consolidation and disposal procedures
Radiation detection equipment, types of instruments and their use
Exposure reduction by time, distance'and shielding

* The ALARA concept
- Radioactive contamination and control measures
* Personal Protective Equipment (PPE) requirements

Federal and State posting requirements
* Emergency procedures

Reporting unsafe conditions to Health Physics
Radioactive materials purchase, receipt and transfer

2.

* Notificationlevacuation
* Personal Protective Equipment (PPE)
* Emergency contacts

Site specific procedures
* Contamination control

Re-entry

3. Department of TransportationlHazardous Materials Training

Training is required for all persons who handle radioactive materials for transport. This training
is specific to hazardous material employees. The generic contents for the above training
requirements may Include, but is not limited to, the following:

• Introduction
Hazardous materials table

- Shipping papers
- Markings

Labeling
* Placarding
- Emergency Response
* Training ' .
* Function specific training.and safety

B. Contingency Plan Training

Personnel assigned to the manufacturing facility, emergency support, and ancillary personnel receive
annual training on the emergency procedures and the Radiological Contingency Plan. In addition to on.
site personnel, there are off-site response agencies who are Invited to participate in emergency exercises
every two years. Training requirements necessary to support the Contingency Plan may include, but is
not limited to, the following:

I The Plant Emergency Response Group and any individuals responsible for preparing,
maintaining and implementing the emergency plan participate in training drills annually. Material
covered includes:

a. Portable radio use and proper protocol
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b. Classification of incidents

a. Planning sessions and drills

d. Review of Radiological Contingency Plan organization and responsibilities

e. Offsite organization communication drills and table top exercises

2. Emergency Monitoring Teams receive periodic training. Specific groups receive training
specific to the response of hazardous material incidents. Material covered may include, but is
not limited to, the following:

a. Site control

b. Response procedures

c. Review of the Radiological Contingency Plan

d. Responsibilities of the Emergency Monitoring Teams

e. Restricted area control

f. Personnel protective equipment

g. Measurement and control of contamination

h. Evacuation, control and accountability

I. Radiation safety

J. Instrumentation

k. Use of portable radios and protocols

I. Assembly of emergency response equipment

m. Coordination with First Aid. Fire and Security personnel

n. Onsite emergency exercise

o. Full scale emergency exercise, Including off-site response personnel

p. Respirator training

3. The Plant Emergency Response Group plans and coordinates annual radiological emergency
exercises. Off-site organizations are invited to participate in exercises every two years.
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Item # 9: Facilitlen A Equipment

New Brunswick Sit

Radiopharmaceuttcals are manufactured by E. R. Squibb and Sons, Inc. in New Brunswick, New Jersey. This
manufacturing facility (Building 124) Includes provisions for the storage of raw materials, Intermediate products
and finished products. Sterile areas are provided for all aseptic operations and sanitary areas are provided for
all nonaseptic phases of operation.

This facility (see Attachment #1, Figure #1) was specifically designed and constructed for the handling of
radilopharmaceuticals. Processing of radioactive materials is carried out in gloveboxes equipped with leaded
glass windows. In all cases, shielding is adequate to prevent exposure of operating personnel to excessive
radiation levels. Rooms and gloveboxes are provided with forced ventilation to protect operators from volatile
radioactive materials. . ..

Each hot cell and glovebox is equipped with a damper which will prevent the spread of a fire through the
ventilation system. Any smoke or water vapor released by the fire and not stopped by the local fire damper will
be contained in the glovebox. In addition, smoke detectors have been encased in the ducts of each filter bank
system. When activated, valves located on each side of the filter bank will close automatically, and releases
of airborne activity would be contained within the ducts of the ventilation system.

The hot cells are constructed of steel and concrete equivalent to four inches of lead for 1-131 Iodine and eight
inches of lead for the Sr-82/Rb-82 operations. The steel and concrete used in the walls, flooring and ceiling
of the hot cells range from 14 inches to more than three feet in thickness.

The facility layout is such that movement of supplies, equipment and materials into processing areas does not
interfere with adjacent work areas. The layout provides for easy access for purposes of maintenance and
efficiency of operation. No unnecessary movement of materials is permitted through areas in which exposure
to radiation could occur. Personnel movement in the facility does not require passage through radiation areas
to gain access to non-radioactive materials areas.

Holding tanks and storage facilities for the radioactive materials to decay are remotely located, and are not in
the normal path of travel of personnel or equipment. There are four (4) tanks located at the south end of the
building and are in an enclosed area. Each tank has a capacity of 3.8E+4 liters (10,000 gal.) that collect the
liquid from the low level radioactive liquid processing, glassware washing and sinks. These tanks are sampled
as necessary, evaluated and eventually discharged.

Clean areas, radiation areas and high radiation areas are situated and segregated so that no unnecessary
exposure is received by personnel. This layout also provides for contamination control. A personnel monitoring
area and a protective clothing change room is located. adjacent to the radioactive materials area. Shower and
locker room facilities are also provided. The layout ofathefacility is such that the products progress in sequence
of operations from the manufacturing, filling and packaging areas to the final holding area for shipment. The
loading dock is adjacent to the holding area. By use of conveyor belts and by judiciously locating the various
stations in the complete manufacturing process, contact with and handling of any radioactive material is
minimal.

Selected portions of the production and storage areas are monitored by use of a "built In" area radiation
monitoring system. An indicating and alarm panel is located in the Health Physics Office, thus assuring access
to information regarding any unusual dose rates In the monitored areas and rapid response with corrective
actions. The Instrument ranges from 0.1 mR/hr to 200 mR/hr. Local alarms are provided with visual and
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audible alarms to alert persons entering these areas of any abnormal condition. The instrumentation provided
has the capability of detecting the highest anticipated radiation levels with positive readout at the lowest
possible levels. To assure optimum coverage of all areas, the detector locations have been chosen with great
care.

The manufacturing areas are served by a non-recirculating air conditioned supply system utilizing all outside
air introduced through a prefilter and high efficiency particulate filter. A general system exhausts the various
spaces through filtration equal to that of the supply system. Fume hoods, wherein particulate matter is the
expected contaminant, are exhausted through an F-85 and a High Efficiency Particulate Air (HEPA) filter
followed by a 1" high efficiency carbon filter to arrest any possible gaseous contaminant. The Sr-82JRb-82 cave
Is exhausted through an F-85, a HEPA filter and three V charcoal filters. The combination of particulate and
gaseous filters described serves to reduce the effluent of other radionuclides such as Sr-82, etc. to the lowest
practicable level. Other manufacturing gloveboxes, where less volatile radionuclides are processed,- are
exhausted through an F-85 and a HEPA filter followed by two 1" high efficiency carbon filters.

Each of the twelve fume hood system filter banks service from one to five fume hoods .or other ancillary
equipment. Each fume hood system has a manual air bypass to be used during filter changes. -

Each glovebox filter bank services up to five glovebox units or similar equipment. Each glovebox system has
access to an auxiliary system offering identical filtration. There are no bypasses to allow passage of unfiltered
exit air. There are eleven glovebox systems and six auxiliary systems available for use during filter changes
or maintenance.

Filtration for three hot cells In accomplished by employing two identical exhaust systems. One is in continuous
operation, while the other exhaust system serves*.,p;n auxiliary system when the primary is shut down for
decay prior to filter changes or maintenance. Each system is filtered by three Flanders roughing (or equivalent),
three Flanders HEPA (or equivalent) and nine .1" Flanders V-Bed Carbon Adsorber Cells (or equivalent)
activated charcoal filters. There are no bypasses to allow passage of unfiltered cave system air.

Each filter bank is equipped with before and after continuous sample tubes used to check charcoal filter
efficiencies. They are changed on a routine basis. The sample tubes are counted and an evaluation Is made
as to which bank should be changed, it applicable. There Is no definite filter change criterion. Each system
is examined individually to provide the most effective reduction in effluent.

All exhaust systems are discharged to the effluent exhaust stack. The system used for sampling exit air from
the stack is comprised of six 1" lines within the exit duct. Each of these hold six pitot tubes facing upstream.
The 1" lines connect to two 2" lines that pass through the main exhaust duct, then combine to another 6" line.
The system is drawn by a fan that exhausts to another exit duct prior to entry back to the main duct exhaust.
The effluent air sample drawn from the 6" line post fan, runs continuously at 1.85 cubic feet per minute and is
changed each work day. The radioactivity collected in the air sampler is constantly measured by the stack
alarm detector.

Fire protection is provided at each branch connection to gloveboxes and fume hoods, etc. by means of a spring-
loaded fusible link fire damper. Carbon filters are protected by means of ionization-type detectors in the duct
work. Generally, detectors will isolate a filter fire from the air stream by closing metal-seated shutoff valves and
transfer the effluent to the standby filters, or stop the fan, depending on the type system involved.

The manufacturing facility is also equipped with an auxiliary generator which will automatically engage in the
event of an electrical power failure. The generator is capable of maintaining the air systems and emergency
lighting for the plant.
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Additional facilities at the New Brunswick site include laboratories for sterility and quality control testing, and
research and development (R&D) laboratories. All ventilation is supplied by non-recirculating air. Low density
shielding is used in areas housing significant quantities of Phosphorous P-32.

Carbon filtration is utilized in areas where unbound Iodine is processed. See Attachment #1, Figure #2 for the
diagram of the iodinatlon laboratory: Room 207A, Building 80. Effluent air from the iodination laboratory is
continuously monitored. Air concentrations in areas housing unbound iodine are also continuously monitored.
No more than 20 rniflicurles of unbound iodine are processed at one time at this iodination laboratory.

A laboratory suite in Buding 107 was specifically designed for the radio synthesis and labeling of compounds,
primarily with millicurle quantities of C-14 and 11-3. See Attachment #1, Figure #3 for a diagram of this suite.
Entrance to this suite is controlled by card key access. All ventilation is supplied by non-recirculating air and
exhausted through HEPA and carbon filtration. The effluent air is monitored during all syntheses.

Building 81 is the Interim Waste storage facility for the New Brunswick, Lawrenceville, Bristol-Myers Squibb
Clinical Laboratory, and ConvaTec sites. It is used for waste consolidation prior to shipment, storing waste for
decay, and long term storage if a disposal option is not available. The facility is located in a 14,000 square foot
building on the New Brunswick site. This facility is capable of being expanded if additional space is needed.
It is anticipated that E. R. Squibb and Sons can store up to 15,000 fe of low-level radioactive waste if a disposal
option is not available. See Attachment #1. Figure #4 for a diagram of the facility. An existing one-story
structure was specifically renovated in accordance with the specification of the NRC Regulatory Guide 90-09,
to Include storage areas for the following: dry wastekstorage, liquid waste storage, animal or biological waste
freezer storage, mixed waste storage. In addton, a wiaste sorting and processing area that includes an in-drum
waste compactor Is located at the facility. Personnel and materials access into the building is controlled with
magnetic card personnel access system. All doors are properly identified with appropriate radiation decals.
All entrances and emergency doors are equipped with alarms. These alarms are monitored by the site's
Security department during off-hours.

The 14,000 ft2 structure is heated, has reinforced concrete floor slab and an insulated metal roof and siding.
It has been provided with the following to assure low-level radioactive waste containment:

a) A perimeter containment concrete curb to contain any spilled liquids and fire sprinkler water
within the building.

b) Patched concrete floor slab that have been epoxy sealed to eliminate cracks and porosity.
c) Concrete masonry interior partition walls.

The low-level radioactive waste storage HVAC ventilation and air distribution system has been designed and
incorporated Into the building's existing heating and air condition systems, This system include:

a) A recirculated air distribution system with a 20-30% fresh air makeup services the main
storage areas. The return air will pass through a HEPA/charcoal recirculation filter unit
prior to dehumidification cooling or heating. The air handling system has been designed

to supply and circulate 100% fresh air on demand by activation of a by-pass damper.
b) Once-through ventilated air is supplied to the mixed waste storage area and the waste

processing areas. Its return air is directly exhausted through a HEPA/charcoal filter unit.
c) All effluent from the HVAC system is continuously monitored.
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The facility's mechanical and HVAC system is designed to provide uniform temperature and humidity ranges
with adequate ventilated air to avoid subjecting waste containers to extreme temperatures. The building's
mechanical and HVAC systems supply the storage areas with a year-round central refrigerated air conditioning
and heating system. The HVAC system Is designed to maintain a summer condition of 78 0F at 55% to 60%
relative humidity range and a winter heating design condition of 55°F at ambient relative humidity range: The
storage ventilation and air circulation rates are in accordance with Building Officials and Code Administrators
(BOCA) and American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) codes to
inhibit metal container external surface corrosion.

The fire protection and suppression system is designed and Installed as follows:

a) The low-level radioactive waste storage area is protected with an overhead fire sprinkler
system The sprinkler system complies with afl requirements of the National Fire Protection
Association (NFPA), local code requirements and the insuring agent.

b) The drum compaction area Is protected with a fire water sprinkler system that complies
with NFPA, local code requirements and the insuring agent.

C) Fire detection sensors are installed in selected areas of this facility and report to the
New Brunswick central in-plant fire alarm panel.

d) A fire water perimeter concrete curb has been Installed around the low-level radioactive
waste storage area to contain contaminated fire water from draining out of the building.

Waste containers are stacked In a pallet rack system to provide easy accessibility for inspection. Animal and
biological waste Is stored in a walk-in freezer storage unit. A separated mixed low-level radioactive/hazardous
waste storage area that meets EPAJNJDEP RCRA requirements is also located in this facility. The mixed waste
area is secured from the main storage area and is protected by curbing to prevent any spills or leaks from the
mixed waste area from migrating to the main storage area. This area is currently operating under an interim
RCRA permit for the storage of hazardous waste for greater than ninety days. Daily hazardous waste
inspections are performed when waste is present in the permitted area.

The Lawrenceville facility is the main R&D campus for licensed activities. Laboratory facilities in Lawrenceville
are quite extensive. Significant amounts of radioactive materials may be used in these laboratories, therefore,
special design features are Incorporated into some labs depending on the type of research being conducted.
All laboratories utilizes non-recirculating ventilation in the areas that process licensed material.

Unbound iodine is used in three laboratories at this facility. These three laboratories were specifically designed
for the use of volatile Iodine. All ventilation Is supplied by non-recirculating air. Carbon filtration is utilized in
areas where unbound Iodine is processed. See Attachment #1, Figures #5-7 for the diagrams of the three
iodination laboratories: Room H.4613, K.3622, and K.4319. Effluent air is continuously monitored in these three
laboratories. Air concentrations in areas housing unbound iodine are also continuously monitored. No more
than 20 millicuries of unbound iodine are processed at one time in any one iodination laboratory. No unbound
Iodine Is processed outside of these three laboratories at the Lawrenceville facility.

Low density shielding is used in areas housing significant quantities of Phosphorous P-32.

The central waste collection and consolidation area for the Lawrenceville site is located in the F1 basement.
At this controlled area, waste from the site is collected and consolidated Into containers for shipment off site.
Non-recirculating ventilation exhausted through HEPA and charcoal filtration and continuous room and effluent
air sampling services the waste area. This area Is locked when not occupied by authorized personnel. This
area is currently operating under an interim RCRA permit for the storage of hazardous waste for greater than
ninety days. Daily hazardous waste inspections arep.qrformed when waste is present In the permitted area.
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Laboratories for R&D activities are located at the Bristol-Myers Squibb Clinical Laboratory and ConvaTec
facilities. These laboratories utilize non-recirculating ventilation in the areas that process licensed material.
Unbound lodine Is not processed at these sites. At the Bristol-Myers Squibb Clinical Laboratory site, waste is
stored prior to shipment In a secure, designated area.

EQUItMENT

Laboratoy Eafmdornet

Various types of equipment are required to perfrm the necessary surveillance, counting and monitoring
functions throughout the E. R. Squibb and Sons facilties. Sufficient laboratory and field instrumentation is
available for this purpose.

Laboratory counting equipment is used to quantify the results of samples taken throughout the facilities to
ensure compliance with the regulations and the safety of personnel. The primary laboratory counting equipment
consists of gamma counters and liquid scintillation counters. The liquid scintillation counters are used for the
counting of "smears" used for contamination surveys. This counter is also used for the analysis of various
samples containing H3, Ct4, and other low energy beta emitters. The gamma counters are used for the analysis
of sampling tubes used for determination of filter efficiencies, effluent releases, and room air concentrations.
Other samples are analyzed for gamma radiation as required. In addition, sodium Iodide crystals are used for
thyroid counting for the determination of iodine uptake.

All laboratory Instrumentation Is calibrated on a routine basis and documented. During operation of the
laboratory equipment, background samples and standard samples are counted without the background
automatically subtracted from the sample and standard counts. However, background is entered Into the
computer manually. Source checks on selected Instruments are performed daily. The thyroid counter is
normally calibrated on a daily basis in New Brunswick and on an as-needed basis in Lawrencevllle, and is
configured such that the counter must be calibrated before it can be used.

Portable Survey Instrumentation

Field survey instruments consist of geiger-mueller tubes, ionization chambers and a variety of solid slate
detectors. These detectors are connected to various types of scalars or ratemeters and can detect very low
levels of radiation at low dose rates or very high levels of radiation at high dose rates (hundreds of R/hr). There
is no neutron or alpha radiation present at E. R. Squibb and Sons, therefore the only concern is with beta and
gamma radiation. There are sufficient amounts of beta-gamma survey Instruments available for use by
Health Physics personnel. The majority of the instruments are manufactured by Ebedine, Ludlum or Victoreen,
and consist of pancake type thin window detectors fol-low levels of contamination, ion chambers for low to high
levels of radiation, and other G-M tubes and ion dh .ris for ranges of dose and dose rates encountered. The
detectors are connected to either scalars or rate64!ft;s depending on their use.

All portable survey meters used by Health Physics are calibrated on a six month interval. Calibrations are
performed by The NDL Organization (New York State License # 1959-1422) or any other vendor specifically
authorized by the NRC or an Agreement State to perform instrument calibrations. Operational checks are
performed the first time an Instrument is used in any given week. This includes every detector, scalar, and
Ionization chamber that will be used by Health Physics Operations. These checks are performed with standard
sources appropriate for the radioisotopes to be detected by the specific instrument.
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Additional Instruments, similar to those utilized by the Health Physics Department, are available within the
Individual laboratories and manufacturing areas. These portable survey meters are used by manufacturing and
R&D personnel and are calibrated on an annual basis or after repair by The NOL Organization (New York State
License # 1959-1422) or any other vendor specifically authorized by the NRC or an Agreement State to perform
instrument calibrations.

Area Monitors

Area monitors are designed to provide a continuous indication of the ambient radiation levels within an area.
They are placed In areas of Building 124 in New Brunswick where the potential exists for radiation levels to
change. These monitors have local readout and alarm capability in addition to having remote readouts and
alarms. Area radiation monitors are normally set to alarm at a preset dose rate. The detectors are chosen to
respond primarily to gamma radiation, but can also be adjusted to respond to high energy bets particles. These
monitors serve to warn personnel in the area that radiological conditions have changed and the area should
be Immediately evaluated. As with all Health Physics instrumentation the area radiation monitors are calibrated
on a routine basis; normally at six month intervals and after repair. They are calibrated over the full range of
dose rates that may be encountered. Calibration Is performed by The NOL Organization (New York State
Ucense #1959-1422) or any other vendor specifically authorized by the NRC or an Agreement State to perform
instrument calibrations.

Air Samglkeg Equipment

There are several different types of air sampling equipment available for use. These include grab samplers,
fixed air samplers (continuous monitors), personal air samplers or breathing zone samplers, and stack effluent
monitors. Each sampler is designed to fulfill a particular need. The airborne contamination is usually very low
so care must be exercised to ensure a representative sample is taken to accommodate the sensitivity of the
equipment used for analysis. Air sampling equipment is appropriately calibrated against a primary or accurate
secondary standard.

Portable air samplers or grab samplers consist of an air suction pump and sample collection media and are
used for rapid assays after radioactive spills or Inadvertent releases of radioactive particulate into the air. The
quantity of air sampled is determined by measurement of the flow and the length of time the sample is taken.
Portable air samplers are calibrated primarily by ensuring the flow measurements are accurate by placing a
rotameter in the sample Oine and adjusting the flow to the flow meter accordingly. Most rotarneters are
calibrated against a primary standard with corrections made for temperature and pressure.

Fixed air samplers are used for routine monitoring in areas where there may be a potential for airborne
radioactive material. The sampler is operated continuously with the filters changed at a pre-established
frequency consistent with the anticipated levels of air contamination. Fixed air samplers consist of a vacuum
source, a flow meter, and a fixed filter paper holder and other filters or sample collection media such as
charcoal filters, silica gel. etc. depending on the activity being sampled. Fixed air samplers with removable
charcoal and paper filters are also used to sample the air effluents from designated release points. -

Personal air samplers may be used for non-routine tasks which may generate airborne radioactivity and for
which other sampling devices may not provide a representative sample. Personal air samplers or breathing
zone samplers are small devices which can be attached to a workers clothing with the air Intake placed near
the breathing zone. This method samples the air most representative of that which the worker is breathing,
Flow rates of the order of 5 liter per minute (LPM) are typical for these samplers.

Effluent monitoring Is used at the New Brunswick and Lawrenceville facilities to monitor stack releases to the
environment These monitors are specific to the radionuclide(s) of interest in the effluent stream. The monitors
consist of a stream of air extracted from the duct or stack just prior to Its exit Into the environment, this air
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stream Is then passed through a collection media and analyzed. The collection media may consist of filter
paper, activated charcoal, or a bubbling system. The collection media Is then counted on a calibrated
Instrument to determine the total radioactivity present. The stack monitor in Building 124 in New Brunswick also
has the capability to alarm if the activity on the collection media reaches a pre-set value. The stack monitors
are calibrated by measuring the air flow through the collection media with a calibrated flow device such as a
rotameter.

Veyatillation EquiRMent

Ventilation systems within the facilities are all designed to ensure the working area is provided with suitable
breathing air. This is accomplished by filtration of the incoming air, once through air moving systems, and
bypass Olnes to divert the air if necessary. Facility design is such that the air flows from dean areas to areas
where the potential for contamination exists In increasingly higher levels. The ventilation systems also ensure
air is maintained at a negative pressure within hoods, glove boxes, and hot cells.

Fume hoods are enclosures which have a moveable window. which can be raised or lowered to obtain the
proper position for the work being conducted. The main function of fume hoods is to dilute and remove airbome
contaminants. Hoods are designed to control the sources of radioactive materials from entering the general
laboratory area by the air flow entering the front of the hood. The air flow at the face of fume hoods is
measured using a calibrated thermoanemometer at a minimum of five points over the face of the opening. The
values are averaged and if the average air flow Is < 100 feet per minute the hood is taken out of service until
sufficient air flow can be established in accordance with Regulatory Guide 8.21.

Glove boxes are enclosures similar to the fume hoods described above. The main purpose of glove boxes is
to isolate the contaminant from the environment by confining it to the enclosed volume. Glove boxes are more
secure in the sense they have no window or opening that can be adjusted. Glove boxes usually have a door
or a small air lock on the side of the box through which materials and equipment are placed inside. The
individual works in the box through gloves that are attached to ports in the front part of the box. The gloves
form a seal to prevent any leakage of radioactive materials into the room. The glove box is maintained at a
negative pressure relative to the room in which it sits.

Hot cells are utilized for handling high levels of radioactive materials, i.e., materials that result In high dose rates
in the area. The hot cells at E. R. Squibb and Sons are constructed of steel and concrete equivalent to either
four or eight inches of lead depending on the materials that were processed within. The cells with the greater
thickness are used for processing strontium (Sr-82), while the others are used for processing iodine ,(1-131).
The thickness of the floor, ceiling, and walls of the hot cells range from 14 Inches to more than three (3) feet
in thickness. Entrance to the cells, for placing materials and equipment inside, is through a door in the rear of
the cell. Material is handled inside the cells by remote manipulators that are located on the front part of the cell.
A leaded glass window in the front allows direct observation of the work In progress inside the cell. The air
exhausted from the hot cells Is filtered by roughing filters, high efficiency particulate (HEPA) filters, and
activated charcoal filters. The air is also sampled prior to exiting through the stack to the environment.

Item #10: ,adlaton $afety P m

PmvlAous Ucenses

This application requests a continuation of activities that are presently conducted under license # 29-00139-02,
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Administrative Procedures

Procedures for Control of Procurement and Uae

The Radiation Safety Committee Is responsible for.assuning that all operations involving radioactive materials
are carried out in conformance with our overall radiation safety program which is administered and enforced
by the RSO and his staff. The committee has the authority and responsibility for the approval or disapproval
of all proposals for radioactive material use prior to the purchase of the materials. That Is, the committee
reviews all facilities and generic uses of material prior to their use. The committee has delegated the RSO and
his designees the responsibility and authority to temporarily approve individual uses and users of radioactive
material up to ten millicuries for up to ninety days.

All purchases of radioactive material are reviewed and approved by Health Physics prior to processing. The
review and approval process includes verifying that the person is authorized to use this material.

EmeMancy Proceduires

All occupational employees are trained in emergency procedures as part of their initial and refresher radiation
safety training. Emergencies may include equipment failures, fires, spills, and site incidents. Emergency
procedures for minor spills, major spills and site incidents are posted in areas where licensed material is used.
The license also has a comprehensive Radiological Contingency Plan (RCP), see Addendum II, for
manufacturing operations.

Minor spills, typically less than a millicurie in a controlled area, are addressed by the user. Health Physics is
notified by the user to provide assistance if needed, and to veriy the decontamination effort. Major spills,
typically greater than a millicurie in a controlled area, a spill in an uncontrolled area or a spill that results in
personnel contamination require immediate notification of Health Physics andior the site emergency response
number. The remediation of a major spill is managed by the Health Physics department. If the spill also
involves other hazards, such as hazardous chemicals or fire, the Health Physics department will act as advisors
to the site emergency response teams in dealig with the radiological hazards present. Notifications to the NRC
of an incident as required by 10 CFR 20.2202 is the responsibility of the RSO or his designee. The NRC and
other outside agency contacts are listed in the RCP.

The Security Department monitors the New Brunswick, and Lawrenceville sites twenty-four hours a day, seven
days a week. The ConvaTec and Clinical Laboratqiy.facilities, have site specific procedures for emergency
response. Staff from the Lawrenceville facility also0provide support to these two facilities if needed. -In the
event of an emergency during off hours at a facility, the Security department has the home phone numbers of
the RSO and Health Physics Supervisors. The Health Physics staff can assist the Security staff over the phone
to assess or stabilize a situation and if necessary, respond to the site.

New Brunswick and Lawrenceville sites. have comprehensive emergency response teams made up of
employees from fire, safety, Industrial hygiene and volunteers from other departments. These teams are trained
to respond to medical, fire, and hazardous spills at their facilities. The Lawrenceville team also supports the
Clinical Laboratory in Princeton. The emergency response teams are activated by Security in conjunction with
the team leader.

"mrftir arid Hardin g Predur

Each occupational worker is trained on the appropriate procedures in radiation safety for that persons job
function before they work with radioactive material. In addition, ancillary personnel attend training and may be
issued temporary dosimetry.

The radioactive material waste disposal program is coordinated through the Health Physics department. All
gaseous and liquid effluents are monitored by the Health Physics staff.



.~~ .. ..... ,

NRC License Renewal Appli~don - 2118/97 - #29-00139-02 U
Page 22

Radioactive material not in current use, including waste, is stored with appropriate markings of isotope, date
and activity. Exposure rates are monitored by the Health Physics staff to assure that proper shielding and/or
distance is used for achieving ALARA.

The Health Physics department wig determine what personal monitoring equipment must be worn while in a
controlled area. Film badges or TLD's will be issued in accordance to 10 CFR 20.

No eating, storage of food, drinking, smoking or application of cosmetics is permitted in a controlled area.

Pipetting by mouth is prohibited in controlled areas.

Handling radioactive materials with an open sore or cut below the wrist is not permitted unless the wound is
adequately bandaged.

Gloves are worn while handling radioactive materials and removed before handling non-radioactive materials

Radioactive waste or cartons bearing the marking 'Radioactive" are not be discarded into non-radioactive waste
containers unless property surveyed and defaced.

No radioactive liquid waste is placed in the Publicly Owned Treatment Works (POTW) unless authorized by the
Health Physics department.

All purchases of radioactive material are approved by the Health Physics department.

All spills involving radioactive material are reported to the Health Physics department.

Refrigerators are not used jointly for food and radioactive material.

Operational contamination surveys in R&D areas will be performed daily, as practical, by researchers when
unsealed sources of radioactive materials are used. Documentation of such surveys will not be required.

For Manufacturing activities, work areas should be surveyed by workers for radiation and contamination before
commencing, during the processing and after the completion of assignment. Documentation of such surveys
will not be required. All contaminated areas are cleaned and rechecked.

Any radiation control, monitoring device or permanent shield is not to be removed or altered without the Health
Physics departments approval.

Carts are used to transport radioactive material, as appropriate.

Film badges and TLD's should be promptly returned to the Health Physics department, as required.

All work with open vessels of volatile radioactive material is done in properly ventilated areas.

All radioactive material bears a radiation warning label specifying isotope, date, and approximate amount of
activity when required by appendix C of 10 CFR 20.

Radioactive waste is discarded in accordance with the radioactive waste disposal procedure.

The Health Physics department is notified when any.occupational worker is hired, transferred or terminated.
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The Health Physics department is notified when new procedures that Involve new Isotopes, or added risk of

contamination, volatilization or exposure are instituted.

Appropriate protective work clothing and safety shoes are worn while working with radioactive material.

It is the prerogative of a female radiation occupational worker to notify the company through her Supervisor,
Medical department or Health Physics department If she becomes pregnant.

Other Poeue

All sealed sources containing licensed materials or their products will be tested for leakage and/or
contamination at intervals not to exceed six months by the Health Physics staff. Records of leak test results
wiff be kept in units of microcurfes and be maintained for inspection by the commission. All repairs, alterations
or removal of a source from its enclosure will only be performed by persons specifically licensed by the
commission or an agreement state.

Thyroid bioassays are routinely performed for occupational personnel assigned to the controlled area of the
manufacturing facility (Building 124 in New Brunswick, NJ). All other personnel monitor their thyroids after
handling significant quantities of potential volatile iodine.

Carbon filter systems are employed wherever iodination procedures are performed as described in Facilities
end Equipment..;

Health Physics coordinates the calibration of all portable radiation monitoring equipment with a licensed
contractor. Instruments In use are calibrated on an annual basis or after repair by The NDL Organization (New
York State License # 1959-1422) or any other vendor specifically authorized by the NRC or an Agreement State
to perform instrument calibrations. They are marked with a calibration date and calibration certificates are
reviewed and kept by Health Physics.

Licensed Material Invento= and Accountability

The external surfaces of all incoming packages containing radioactive material will be monitored for radioactive
contamination. In addition, all Incoming packages labelled with a radioactive White I, Yellow II, Yellow III, or
labelled as LSA will be monitored for radiation levels.

Radioactive materials are controlled by maintaining records and procedures to ensure accountability at all times.
All receipts of radioactive material are logged into the site's inventory. All site radioactive material inventories
are maintained by the Health Physics staff. Records indicate total site possession, responsible person, location
of material, date delivered, and date and method of material disposition.

Management and Radiation Safet Committ Audft

Periodic audits of the radiation safety program will be conducted by the RSC. The findings will be reviewed by
the Radiation Safety Committee. The audit consists of a review of the activities of the RSO and the records

required by the rules, regulations and intemal procedures. The audit results will be reviewed by the RSO, RSC
and management. Modification to the radiation safety program based upon the audit results will be made as
appropriate.

The RSC is informed of regulatory requirements and operating procedures through routine meetings and
correspondence with the Health Physics Departmen.t,'2.Minutes of-each meeting are recorded and distributed
to each member.
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IRSQ and Staf udt

The RSO or Health Physics Supervisors perform unannounced audits of radiation safety practices in areas
where radioactive material is used. These audits are performed approximately monthly and the results are
recorded. The purpose of the audit is to ensure users are handling radioactive material safely and are
complying with all terms and conditions of our NRC license and standard operating procedures. This is
accomplished by observing users work practices while handling radioactive material, and reviewing independent
surveys of user work areas performed by Health Physics staff.

The frequency of monitoring performed by the Health Physics staff is based upon the radionuclides, amount,
and activities in accordance with Regulatory Guide 8.21. The monitoring entails surface contamination
monitoring and field surveys where appropriate. Smear surveys are quantified using Instrumentation suitable
for the radionuclides being used.

Bafe• Evaluations of Proposed Uses and Users

Before any use of radioactive material is approved for R&D use, a user must complete an information form that
identifies how the material will be used. The form is filled out by the Principal Radiation User (PRU) who is
typically the laboratory supervisor, senior scientist or group leader. Coworkers are included on the form as
additional radioactive material users and usually report directly to the PRU. All users of radioactive material
are required to participate in the initial Health Physics training. Any additional training may be provided to Users
as appropriate; for example, Users that perform iodinations are required to review procedures specific to the
iodination suite.

Information on the User Form includes the following:

" Radionuclides used

" Chemical and physical form

, Total activity per experiment

Total activity per purchase.

Total possession limit

Storage location of licensed material

Whether the material will be transferred to another facility or authorized user

" Whether the material will be used in human or animal studies

, Non-radiologlcal hazards (i.e., chemical, biological or cytotoxic)

Physical conditions under which the material winl be processed (i.e., room temperature, in a ventilated
area or benchtop)

, Safety and ancillary equipment that Is available

• Radiation detection equipment

" Specific types of waste generated

" Solubility of liquid waste
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After the PRU has completed the form, the department head must review and approve the PRU's request, The
form Is then forwarded to the Health Physics department for review. For quantities up to 10 millicurles, the RSO
or a member of Health Physics management may grant temporary approval. After the PRU receives temporary
approval, the form is brought before the RSC within ninety days for final approval. If the quantity Is greater than
10 mllircunes, approval can only be granted by the RSC. In this situation, a PRU can not begin work until the
RSC has granted approval. Approval is valid for two years.

Dose Control and Monitoring

The dose an occupational worker could receive is controlled by various methods including establishing
administrative limits, engineered controls, use of special work permits in radiological areas, posting of areas
with radiation and contamination levels, labeling containers, training personnel to ensure their awareness of
potential radiological hazards, etc.. Health Physics provides the information and equipment to accomplish this.
but each individual is responsible for maintaining their dose ALARA.

Radiation surveys are performed for the purpose of identifying areas that may represent a potential for exposure
andfor contamination of Individuals to radiation or licensed materials. Surveys are performed by the Health
Physics staff at routine frequencies in radiation controlled areas in accordance with Regulatory Guide 8.21,

Operational contamination surveys in R&D areas will be performed daily, as practical, by researchers when
unsealed sources of radioactive materials are used. Documentation of such surveys will not be required. For
Manufacturing activities, work areas should be surveyed by workers for radiation and contamination before
commencing, during the processing and after the completion of assignment. Documentation of such surveys
Is not required. All contaminated areas are cleaned and rechecked.

Personnel monitoring devices are required to be, proyided to all persons who are likely to receive a dose
equivalent in oneyearin excess of ten (10 %) percenht of the applicable limits in 10 CFR 20 or for anyone who
enters a high or very high radiation area. Only a NVLAP approved contractor can be used to provide dosimetry
services. Landauer is currently used as our dosimetry contractor. Personnel monitoring Is performed through

the use of film badges or TLDs worn by each individual who works with radioactive materials or frequents the
radiologically restricted area. In addition.to film or TLD badges worn on the upper portion of the torso for
determining 'Whole body dose (deep dose) equivalent", personnel may also be required to wear dosimetry on
their extremities, normally on their hands. This is necessary when persons handle radioactive materials dudng
the manufacturing process or for certain high level experimental procedures. The film badges or TLDs are
replaced on a routine basis and sent to the badge processor for evaluation. Reports of the exposure of
individuals are sent to Health Physics who review and maintain records on each individual.

In addition to the personnel monitoring performed by the use of film or TLD badges as noted in the previous
section, personnel may also be monitored for contamination. This is performed by the use of either hand held
detectors which -the individual slowly moves over the hands, feet, and the rest of his/her body or by the use of
a hand and foot counter. Contamination monitoring is conducted to ensure persons do not accidentally Ingest
radioactive materials that may be on their hands and to ensure the contamination is not spread out of the
radiologically restricted area. In addition, eating, drinking, smoking, and application of cosmetics is not
permitted in the radiological restricted areas.

Respiratory protection equipment may be required to reduce the possibility of individuals inhaling radioactive
materials. Respiratory protection equipment is not normally used but is available in the event of emergencies
requiring access to areas in which radioactive material may have become airborne. Work on highly
contaminated equipment may also require the use of respirators. Respiratory protection devices may consist
of half face masks, full face masks, or supplied air breathing apparatus. Use of such equipment Is determined
by either Health Physics or Industrial Hygiene. Persons must be trained and also be medically certified that they
are physically fit prior to the use of these devices.

I.:,
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In accordance with 10 CFR 20, intakes of radioactive material are monitored if adult workers are likely to
receive, in one year, an Intake in excess of ten (10 %) percent of the applicable Annual Limits on Intake (ALis)
given in Appendix B of 10 CFR 20, or if minors and declared pregnant women are likely to receive, In one year,
a committed effective dose equivalent in excess of 50 millirem. It Is not likely that employees will exceed 10%
of the ALl under anticipated licensed activities. A bioassay program that requires the calculation of the
Committed Effective Dose Equivalent (CEDE) will only be conducted if the Health Physics department
determines that an individual may exceed ten percent of the ALl for any given year. The types of bloassays
available to employees are thyroid and urine evaluation. Other techniques, such as whole body counting, can
be considered if required.

In areas where uptakes may occur that are below the level the ten percent limit of the regulations, bioassay
results are routinely performed and used to verify the adequacy of radioactive material handling procedures,
engineered controls and other radiation safety components.

Air sampling is conducted In areas where the potential for airborne radioactive material is present. These
sample are collected routinely in the manufacturing areas, the waste consolidation areas, and In iodination
laboratories. These sample are typically analyzed in-house and results are compared to the appropriate limits.
These air sample results will be used for calculation of the CEDE only if there is no bioassay data available.

The ALARA philosophy is a policy of the management of Bristol-Myers Squibb. Management requires all
personnel to be aware of these concepts and to implement them in their daily work activities. The concepts
have been incorporated into the design of the facility and in the procedures used for working with radioactive
materials. The ALARA concepts are presented in the training courses provided to personnel prior to their
working in the radiologically restricted area. Each person Is expected to minimize their exposures and the
exposure of their fellow workers in the performance of their duties. The Health Physics and manufacturing
departments prepare procedures for the various processes regarding handling, use, and disposal of radioactive
materials. Through the use of and adherence to these procedures individual doses to radiation are maintained
ALARA.

Protective apparel is worn by all personnel who enter a radiologically restricted area. The clothing may be a
lab coat, safety shoes and safety glasses, or could consist of head covers, gloves, and shoe covers. Health
Physics determines protective apparel that will be required but the supervisors within the individual departments
are responsible for it's issuance and control.

Fume hoods, glove boxes, and other ventilated enclosures are used wherever potentially airborne licensed
material is processed to minimize the potential for inhalation by occupational workers. Filter systems are
utilized where appropriate to minimize releases to the environment. This equipment is discussed in detail in
Item #9 Facilities & Equipment.

Areas adjacent to radiation controlled areas are monitored for contamination on a routine basis. Environmental
TLDs are placed around the perimeters of Buildings 81 and 124 at the New Brunswick site to monitor radiation
levels.

The general pubrtc and environment is protected from radiation resulting from activities in a facility by reducing
the potential for exposure at all stages of design and operation. This is done by ensuring the ALARA concepts
are incorporated Into the original design of the facility, by use of additional engineered controls for operations,
by maintaining the radioactvity in the effluents ALARA, by use of proper procedures, by trending data and
evaluating the effluent concentrations on a routine basis, and by additional preparation for handling emergency
situations should they arise.

As indicated previously, the engineered controls have been incorporated into the design of the various facilities.
These engineered controls consist of the heavy shielding provided for the hot cells, the shielding provided for
the glove boxes and hoods, the ventilation system specific for those systems containing roughing filters, high
efficiency particulate (HEPA) filters and charcoal filters. The HEPA filters eliminate essentially all
(99.97 % efficient for 0.3 micron particles) particulate matter that could be released to the environment while
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the charcoal filters remove the major portion of the iodine that is released into the ventilation system. The
manufacturing areas are provided with non recirculating outside air introduced through a prefilter and a high
efficiency particulate fiter, In some cases redundant systems are used to ensure continuous availablhity in the
event malfunctions occur. A backup generator is dedicated to the manufacturing ventilation system to ensure
operation in the event of loss of off-site power.

Item #11: Waste Manaaeme

E.R. Squibb & Sons generates radioactive waste resulting from its use of licensed material. This waste is typically
in the form of dry trash, aqueous liquids, animal/biological wastes, scintillation fluids, mixed hazardous/radioactvve
waste (mixed wastes), and sealed sources.

Waste management options that are utilized by E. R. Squibb & Sons include; storage for decay, on-site compaction,
off-site processing, disposal at a licensed radioactive waste disposal facility, disposal under 10 CFR 20.2003 and
2005, and extended interim waste storage, if warranted. On-site incineration is not a current waste management
practice. Radioactive waste that is not managed at an E. R. Squibb & Sons licensed site is transferred to a waste
broker/processor that is licensed to perform these activities by the NRC or an Agreement State. E.R. Squibb &
Sons utilizes the services of The NDL Organization (New Yor• State Ucense #1226-1422) and the Scientific Ecology
Group (Tennessee State Licenses #R-73008-H94 and #R.36.1.3-F91) to transfer, process and ship for final disposal
radioactive waste that Is managed off-site. Other licehsid waste brokers/processors may also be used by E.R.
Squibb & Sons to transfer radioactive waste if required.

Radioactive waste Is sorted at the point of generation for proper storage and/or disposal, Wastes that are
generated in a radioactive material area are surveyed by the occupational worker to determine if the waste can
be disposed as non-radioactive. This method is used in areas that utilized radioactive materials that are readily
detectable with portable survey instruments. In areas that used low energy beta/gamma emitters, all waste that
had the potential to be contaminated is packaged as radioactive waste. Wastes that are known to be
radioactive by the user (i.e. buffer solutions mixed with radioactive material, etc.) are packaged as radioactive
waste without survey. Laboratory wastes that are determined to be radioactive are sorted according to; half
life, processing method, waste form, and hazard class. Waste is sorted by isotope and/or half life to allow
storage for decay. If waste is to be processed, the waste is sorted according to te type of expected
processing technology: compactable wastes from non-compactable and incinerable wastes from non-
incinerable, etc.. Waste is also sorted by hazard class to ensure regulatory compliance and proper handling
of mixed wastes, such as lead or organic sblvents.

All containers for radioactive waste that are located at the point of waste generation are labeled appropriately.
Liquid waste containers are typically double walled to guard against potential leakage. Biological waste is
packaged in a container that wiY minimize the potential for personnel exposure to pathogenic or putrid materials.

Radioactive waste may be packaged for storage for decay if its half life is less than 120 days. All radiation
labels are removed or obliterated from the waste. All waste held for decay is stored for a minimum of ten half
lives. The storage location is a secured area protected from the weather, extremes in temperature, and vermin.
R&D waste is typically stored in Building 81 and Manufacturing waste is stored in Building 122. both at the
New Brunswick site. However, it may also be stored'locally in laboratories or waste consolidation areas if the
volume of the material and the half life are manageabIk' ih that area and the storage location meets the criteria
mentioned.

After ten half lives have elapsed, the unshielded waste container is surveyed with a radiation detection
instrument appropriate to the radiation present. If the instrument response can not be distinguished from
background, the waste is disposed as non radioactive. Detailed record keeping is maintained for storage for
decay of radioactive materials. The following information is maintained: date of initial storage, isotopes and
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activity In waste, date surveyed for release, person performing the survey, instrument used. background
readings, survey results of each waste container. Depending upon the isotope in the waste, the contents of
the container may be removed to be adequately surveyed.

Interim Waste Stoage

Due to disposal facility restrictions, there may be extended periods of time when a disposal facility is not
available to E. R. Squibb & Sons. When this occurs, all waste generated by the licensee Is held in interim
storage in Building 81 at the New Brunswick site. This facility was specifically designed for this purpose In
accordance with the criteria In Regulatory Guide 90-09. If a disposal option becomes available, the waste held
In Interim storage will be shipped for disposal as soon as practical with consideration given to scheduling,
manpower, budgeting, and contract approval.

Specific Information on extended interim storage and Building 81 is listed below:

Identification of Waste to be Stored

1) It is estimated that approximately 15.000 ft3 of low-level radioactive waste can be stored by the
licensee during extended interim storage.

2) The maximum activity to be stored is estimated to be 20.5 Curies.

3) The estimated activity will include but not be limited to the following radionuclides:

... ie t .. . ..

14C 5.7 Ci
SH 3.0 Ci

141C 0.1 Ci

O'Cr 0.1 Ci
4 Sc 0.1 Ci
"Sr 0.1 Ci

13 Sn 0.1 Ci

"'Co 021 Ci
153 Gd 0.5 Ci

35S 0.5 Ci

12ý 0.2 Ci

Radionuclides with atomic numbers 1-83 will also be stored in activities that are
estimated to be 10.0 Curies.

All low-level radioactive waste stored during the extended Interim storage period will be Class A unstable or
Class B Stable. The primary physical waste form to be held during the extended Interim storage period will be
dry solids and animal/biological waste. Bulk liquids, solidified liquids, and mixed waste in small quantities will
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also be stored. A designated freezer area will be used for the storage of containers of animaliblological waste.
All of the waste forms will be packaged in strong, tight containers. Compaction will be performed to reduce the
volume of dry solid materials. In addition, storage and decay of dry solids will be employed. The facility will
house mixed waste. An Interim hazardous waste permit for the storage of mixed wastes beyond ninety days
has been filed with the NJ DEP. Air permits for the Building 81 extended interim storage facility HVAC system
have been obtained from the NJ DEP.

Radioactive waste generated by E. R. Squibb & Sons that has been shipped off site for processing may also
be returned from the processing facility for interim storage, Only waste generated by the E. R. Squibb & Sons
sites covered under this application will be accepted from the processor. This waste may be in the form of
supercompacted dry material or processed Incinerator ash. The ash will be rendered non-dispersable exclusive
of packaging prior to receipt of this waste from the processor. The ash may also contain trace amounts of
fission products, includuig Sr-90, and other radioisotopes of elements 84-103 due to cross contamination from
the processor's Incinerator. The total quantity of Sr-90 In the processed waste will not exceed two millicurie
and the total quantity of radioisotopes of elements 84-103 will not exceed one millicurie.

Pending the decision of South Carolina to accept low-level radioactive waste from out of-region generators and
the efforts of the Northeast Compact to provide disposal capacity, on-site storage can begin at any, future date.
The licensee Is expected to ultimately dispose of its low-level radioactive waste in the Northeast Compact
disposal facility. It is projected that this facility will be located in New Jersey and be operational by the year
2001. The licensee expects to commence shippingitow-level radioactive waste to the Northeast Compact
facilitdy when it is authorized to accept waste from generators. The time required for the licensee to dispose of
its estimated storage inventory varies. Every effort will be made to reduce storage inventory as soon as
practical.

The E. R. Squibb & Sons low-level radioactive waste storage facility is located in Building 81, a 14,000 square
foot building on the New Brunswick site. This facility has the capability of being expanded if additional space
is needed. See Item 9, Facilities and Equipment for a description of the facility.

Low-level radioactive waste shall be packaged in strong, tight containers so there will be no leakage of
radioactive materials under conditions normally incident to transportation and storage. These containers will
be compatible to the waste material being stored and should not have an effect on the container's integrity.
It is projected that the storage life of the container will be at least 15 years. Quarterly inspections of low-level
radioactive waste packages will be performed to ensure that they retain their integrity and containment of
radioactive waste. Mechanical and/or electrical lifting equipment is available for stacking drums in storage
racks. Any damaged or leaking waste containers will be repacked in an isolated area using protective
equipment and guidelines that are conducive to such operation.

Radioactive containers will be stored on pallet racks that are separated by sufficient aisle space to allow easy
direct inspection on a routine basis. Since the primary radionuclides that will be stored in the facility will be low
energy beta emitters, storage containers will provide the shielding necessary to minimize personnel radiation
exposures. Additional shielding will be used if necessary to maintain occupational exposures ALARA, but the
need Is not anticipated. The storage area is posted in accordance with 10 CFR 20.1902. Radiation and
contamination surveys of the storage area and individual packages and/or containers are conducted on a
routine basis. The exposure rates for the majority of the packages stored by the licensee during Interim storage
will be in less than 5 mR/hr at the surface and 1 mR/hr at a meter. The existing method used for monitoring
personnel exposures and E. R. Squibb & Sons radiation protection program will not be changed or degraded
as a result of waste storage.

Records of waste in storage are maintained in .'a- .rfanner.. similar to our existing inventory procedures.
Specifically, all waste receipts are recorded according to category, radionuclides, activity and date of receipt.
Containers are placed In designated, storage locations and their activities adjusted for decay. Any waste
removed from the facility is subtracted from the Inventory records.
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All occupational workers assigned to the Interim storage facility will receive instructions in the packaging,
handling and Inspection of radioactive waste. In addition survey techniques and emergency response training
will be provided. Refresher training will be provided every two years.

Emergency response measures will be in accordance with the site's Radiological Contingency Plan detailed
in Addendum II of this application.

The only method of on-site waste processing is openi irrn compaction. Compaction of waste is performed with
an open head drum compactor in the' manufacturing area, Building 122 (Consolidated Bailing Machine
Company, Model DOS-RAW-CB1) and Building 81 (Ram Flat drum compactor, Model #55E) at the New
Brunswick site. The location of this equipment can be identified on Diagrams #1 and #3 in the Item #9.
Facilities and Equipment of this application. Dry radioactive waste consisting of paper, plastic, glass and metal
in plastic liners is compacted into fifty-five gallon steel drums. Approximately five drums per quarter are
compacted. Liquid, biological, and mixed waste are not compacted. Each compactor ventilation system draws
air through the unit and away from the operator's breathing zone. The ventilated air is drawn through an F-85,
HEPA and charcoal filtration as described in Item #9, Facilities and Equipment. If volatile iodine is compacted,
the operator is required to perform a thyroid bioassay within twenty-four hours of using the compactor.
Contamination surveys are perform on a routine basis in accordance with Item #10, Radiation Safety Program.
Operators are instructed in radiation safety and contamination control. Work clothes or lab coat and gloves are
required when handling the open containers of waste or operating the compactor. When a drum Is full, it is
inspected for damage resulting from the compaction procedure and then closed. Empty drums are surveyed
for residual contamination, decontaminated if needed, inspected, and are either re-used or discarded as scrap.

Releases to the Environment

The release of radioactive material to the environment through air emissions within the limits specified in 10
CFR 20.1302 is not a method of waste minimization currently used at E. R. Squibb & Sons. Air emissions are
maintained ALARA through the use of filtration and procedural controls. Should this method be utilized in the
future, it would require the approval of the Radiation Safety Committee and the implementation of a sampling
program to document conformance with 20.1302.

The release of aqueous, soluble liquid radioactive waste to the POTW is under the control of the Health Physics
Department. The solubility characteristics of the waste is based upon generator knowledge of the waste
stream. Non biological suspended solids are not released to the POTW.

The New Brunswick manufacturing facility utilizes holding tanks to control radioactive waste releases to the
POTW from this area. Liquid is collected in one of the.Murlholding tanks until the tank is full, the facility effluent
flow is then switched to an empty holdiri. tanlý" WIefull tank is allowed to decay for a period of time that is
determined by the total capacity of the four taks and the building effluent. Before a tank is released, its
contents are agitated to ensure a uniform mixture and then sampled. The sample is analyzed by gamma
counting and/or liquid scintillation counting to quantify and identify the radioisotopes present. This data is
compared to the effluent limits in 20.2003 and the total site effluent. Upon approval of the area Health Physics
Supervisor, the contents of the tank is then released to the POTW. Records of the radioactivity released, the
date, volume, and an annual activity total are maintained as required.

At release points that do not have or utilize a holding tank, lquid waste is collected in containers prior to release
to the POTW. Prior to release, each container is sampled and analyzed as noted above. If the contents of a
container conforms with 20.2003, it is released to the POTW upon approval of the area Health Physics
Supervisor. Records of the radioactivity released, the date, volume, and an annual activity total are maintained
as required. Individual laboratories are not permitted to release any radioactive waste to the POTW from their
laboratory sinks. If an authorized user requested permission to release liquid waste directly from their
laboratory instead of from a centralized release point, the request would have to be approved by the Radiation

ii
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Safety Committee. The authorized user would be required to implement a sampling program that complies with
the Health Physics Department's program. The Health Physics Department would audit the sampling program
and release records on a routine basis to ensure continued compliance with 20.2003.

Item #1±2 Licensee

Fee category: 3A
Amount Enclosed: $550.00



ADDENDUM I

Financial Assurance for Decommissioning



A "arent Company Guarantee" was submitted to the Commission in April, 1994 for this license to
comply with the financal assurance requirements specified in 10 CFR 30.35. That document Is still
valid with the following modifications:

The original Cost Estimate for Decommissioning assumed that the Building 81 Interim
Waste Storage Facility was full to capacity at the time of decommissioning. Since
disposal is currently available and it is expected to be available for several years, this
assumption Is no longer valid and the estimated cost for disposal of 448.7 cubic meters
of waste has been removed. The estimated cost associated with this waste disposal
was $5.7 million.

The new radiosynthesis suite in Building 107 in New Brunswick has been added to the
Cost Estimate for Decommissioning. The estimated cost for decommissioning of this
laboratory suite is approximately $450,000.00. In addition, other laboratories have been
decontrolled since 1994.

The Financial Assurance documents submitted in 1994 were based upon December
1993 dollars. From December 1993 to December 1996, the Consumer Price Index has
risen by 9.1%.

The effect of these changes results in a revised estimated decommissioning cost of $27.7 million.
This amount is 13% below the original amount assured. Therefore, the 1994 amount is still valid,
The financial standards required under a parent company guarantee are verified on an annual basis
to ensure that this method of financial assurance meets the requirements specified in Regulatory
Guide 3.66.



ADDENDUM II

Radiological Contingency Plan
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SECTION I

GENERAL DESCRIPTON OF PLANT/
LICENSED ACTIVITY



1.0 Facilitty Descrrb \-

E. R. Squibb & Sons, Inc. owns and operates a pharmaceutical manufacturing and research
facility located in Middlesex County, New Jersey. The site occupies approximately 96.2 acres
primarily in the township of North Brunswick, at the crossroads of Route I and Squibb Drive.

Geographically, the site can be represented at 40 degrees, 28 minutes, and 25 seconds North;
and 74 degrees, 28 minutes, and 25 seconds West.

The topography of the site is relatively fiat. Elevations near the center of the site are dose to
120 feet above sea level, while elevations near either end of the site are approximately 105 feet
above sea level.

There are approximately 40 indviduai structures, ranging in height from 10 feett o 75 feet above
grade. Structure sizes are variable but can be considered to contain between 5,000 and
150,000 square feet. Uses include warehousing of raw materials and finished products, animal
facilities, analytical and pilot plant laboratories, bulk chemical processing, finished product and
packaging, and utilities, maintenance and administrative services.

Parking facililies cover about 17% of the entire site. Approximately 5 1/2 acres, at the southern
end of the site, are set aside as a picnic grove and recreational area.

1.1 Descriotion of Licensed Activitles

E. R. Squibb and Sons, Inc. of New Brunswick, New Jersey is the holder of a Type A Broad
Scope Ucense No. 29-00139-02 issued by the Nuclear Regulatory Commission. With the
exception of research activities -utilizlng small quantities of radionuclides, the ra-
diopharmaceutical manufacturing plant (Building 124) and its storage facility (Building 122) are
utilized for the processing, storage and decay of radioactive materials generated during the
manufacture of radiopharmaceuticals. Both structures are located at the southwest end of the
96.2 acre site and occupy approximately 1.75 acres.

Only small quantities of hazardous chemicals are utilized in the processing and testing of
radiopharmaceuticals in Building 124. Approved areas have been designated for the allocation
and storage of such chemicals. Eyewash stations and showers are also provided near areas
where hazardous chemicals are used.

Building 81 Is the interim waste consolidation and storage facility for R&D waste. This 14,000
square foot facility is the central waste storage facility for five (5) Bristol-Myers Squibb sites in
central New Jersey, and is also a "Permitted Part B" storage facility whose number is
1214KIHPO1. This facility includes a waste sorting and processing area, a large freezer for
biological waste, a mixed hazardous waste storage area and a dry waste storage area.

Buildings 105 and 107 contain R&D laboratories, including a radiosynthesis suite that utilizes
millicurie quantities of C1' and H3. It is located on the 2nd floor of Building 107.

1.2 Dese;rtotin of Area Near the Site

Included Is a map of the New Brunswick, New Jersey area (Figure 1-A) which indicates the
location of office buildings, school dormitories, classrooms and primary routes for access of
emergency equipment or for evacuation.

Population centers are identified by 0 on the map labelled Figure 1 -A.
.•L'Jl,
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Figure 3

Portion of Middlesex County, New Jersey, showing
location of the E. R. Squibb & Sons faciliy

(10 rile Radius)
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Descrlotlon o" Near the Site (Continued) j

Primary routes used to service the Squibb New Brunswick, New Jersey site are US 1. Highway
130 and the New Jersey Turnpike. These mutes, as well as secondary streets and roads are
utilized and shown on the map labeffed Figure 1-A

The location of off-site emergency support organizations (Fire and Police stations and Robert
Wood Johnson Hospital) are identified on the map labelled Figure 1. In addition, sites of
potential emergency significance are also identified In Figure 1. A site plan and general area
map which shows a portion of Middlesex County, New Jersey within a 10 mile radius of the E.R.
Squibb & Sons, Inc, facility are included. The site plan Is identified as Figure 2 while the general
area map is labelled Figure 3.

Resident population within a five mile radius from the Squibb New Brunswick plant site Is
estimated to be 300,000 individuals, based on 1990-1992 census data. Approximately 200,000
Individuals are employed within a five mile radius with 100,000 daily commuters passing the site.

1.3 Descrlotion of Eac.lt. and Sit -:BV!dna 12 .

The radlopharmaceutical manufacturing faility Is a two-story brick structure located on the
southwest end of the site. All manufacturing and processing of radlopharmaceuticals are
conducted In the rear of the plant (building 124) on the ground floor making access and egress
for evacuation of personnel an easy task. Unrestricted administrative offices are located on the
first and second floor in front of the plant away from the normal manufacturing operations.
There are no elevators and the only stairways are those located in the unrestricted office areas
and those leading to the second floor machine room.

All buildings within the site are provided with portable fire extinguishers distributed and
maintained in accordance with NFPA 10, as required under the provisions of the OSHA 1910
subpart L and NJAC 5:18.

Although the license authorizes the possession and use of various nuclides in significant
quantities, typical production operations are limited to the use of approximately five Isotopes with
maximum inventories ranging from 5 to 150 Curies. Specific isotopes and possession quantities
normally possessed and processed are as follows:

1s6,tope MaximISM lnvettý WrefI

111 150 Curies Sodium Iodine

B2Sr 15 Curies Strontium Chloride

"Sr 75 Curies Strontium Chloride
51Cr :5Curies Sodium Chromate

7C 1 'O05Curles Cobalt Chloride
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Descilotion OUII4cllt and SUP - BIMlding 124 (Coti-lued)

All processes within te site are protected by a looped fire protection water distribution system
supplied by Independent water sources. The site maintains three 1,500 gpM fire pumps, two
of which are supplied by a 300,000 glo. above ground water tank.

Radiological faclities are provided with'ciass 2 hose stations supplied by the building sprinkler
system in accordance with NFPA 14 and maintained as specified under subpart L of OSHA
1910 and NJAC 5:18.

Every work area where radioactive materials are stored, processed or tested is equipped with
automatic sprinklers. Hot cells, which are constructed of steel, concrete and lead, serve as
primary containment In the event of an explosion. The building and its charcoal filtration systems
are considered secondary containments.

1.3.1 Shteldina

Leaded glove boxes and hoods are used to manufacture and fill radlopharmaceuticals of
different concentrations. The shielding used varies from one to two Inches of lead depending
on the radionuclide and activity. The lead Is encased in stainless steel which Is expected to
maintain its effectiveness under the most severe postulated accident conditions. In many
cases, additional shielding is provided in the glove boxes and fume hoods to shield the bulk
radioactive material to maintain radiation levels on the outside of the enclosure as low as
practicable.

The hot cells are constructed of steel and concrete equivalent to form four to eight inches of
lead. The steel and concrete used in the walls, flooring and ceiling of the hot cells range from
14 Inches to more than three feet in thickness.

It is unlikely that a fire or explosion would occur within these hot cells. Therefore, it is highly
Improbable that an accident would occur which would reduce the effectiveness of the shielding.

1.3.2 Process Systems

A. Buildina 124

The manufacturing areas are served by a non-recirculating air conditioned supply
system utilizing all outside air introduced through a-prefllter and a high efficiency
particulate filter. A general system exhausts the various spaces through filtration
equal to that of the supply system. Fume hoods, wherein particulate matter Is the
expected contaminant, are exhausted through an F-85 and a High Efficiency
Particulate Air (HEPA) filter followed by a 1" high efficiency carbon filter to arrest any
possible gaseous contaminant. The Room 181 cave is exhausted through an F-85
and a HEPA filter and three 1" charcoal filters. Certain manufacturing glove boxes
are also exhausted through an F-85, a HEPA and two or three one-inch high effi-
ciency carbon filters.

Each of the eleven fume hood system filter banks service from one to five fume
hoods or other ancillary equipment. Each fume hood system has a manual air
bypass to be used during filter changes.
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SuinaQ4 Contlnued) %--9

Each glove box fliter bank services up to five glove box units or similar equipment
Each glove box system has access to an auwilary system offe~ng identical filtration.
There are no bypasses to allow passage of unfiltered exit air. There are twelve
glove box systems and six auxiliary systems available for use during filter changes
or maintenance.

Filtration for three hot cells Is accomplished by employing two Identical exhaust
systems. One Is In continuous operation, while the other exhaust system serves as
an auxidary system when the primary Is shut down for decay prior to filter changes
or maintenance. Each system Is filtered by three roughing, three HEPA and nine
one-inch equivalent activated charcoal filters. There are no bypasses to allow
passage of unfiltered cave system air.

Each fer bank is equipped with before and after continuous sample tubes used to
check charcoal filter efficiencies. "They are changed and assayed on a routine
basis. The sample tubes are counted and an evaluation Is made as to which bank
should be changed, if applicable. There Is no definite filter change criterion. Each
system Is examined individually to provide the most effective reduction in effluent.

The combination of particulate and gaseous filters described serves to reduce the
effluent of radionuclides such as 1'1I, etc. to the lowest practicable level.

AM exhaust systems are discharged to the effluent exhaust stack. The system used
for samprmg exit air from ft stack Is comprised of six one-inch lines within the exit
duct. Each of these lines hold six pitot tubes facing upstream. The one-inch lines
connect to two twO-inch lines that pass through the main exhaust duct, then
combine into a six-4nch line. The system is drawn by a fan that exhausts to another
exit duct prior to entry back to the main duct exhaust The effluent air sample drawn
from the six-inch line post fan, runs continuously at approximately 1.85 cubic feet
per minute and is changed each work day.

The radioactivity collected in the sampler is constantly measured by the stack alarm
detector which will sound an alarm In the Health Physics operations area should the
integrated activity representing the 24 hour effluent limit for 1-131 as specified in
Appendix B, Table II, Column I of IOCFR20 be exceeded. The sample is a TEDA
2.25 In. diameter cartridge #TC-45 with 40-50 mesh impregnated carbon or
equivalent. The sampling system has been designed to ensure isokinetic sampling.

B. Bulkdina 81

Building 81 engineering safeguards Include a fire protection system, key card
access control, and explosion prooflef1cal fixtures in the mixed hazardous waste
storage area, which is Isolated ftbmrthe main storage area by fire walls.

This facility also contains two separate ventilation systems. One partially
recirculating air system services the dry storage and office areas. The second
ventilation system services the mixed hazardous waste storage area and the waste
processing area. The ventilation system in Building 81 is a once-through system
without recirculation. Both ventilation systems have HEPA filters and charcoal
filters, with effluent from both systems continuously monitored by an integrating filter
that is collected and analyzed for efficiency on a routine basis.

1-8
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1.3.3 Alarm System..y nd Release Preveotion Capability 9

An "Indicating and Alarm" panel in the Health Physics office provides the following:

* Alarm and indicating lights for supply systems,

" Filter bank fire alarms,

* "Air failure" Indication for gaseous air sampling, and

* Indicating lights showing status of critical filtration systems (i.e., lights will indicate which filter
banks are In use and those that are on "standby.")

1.3.4 Support Systeoms

Fire protection is provided at each branch connection to glove boxes and fume hoods, etc. by
means of "photoelectric" type smoke detectors. Carbon filters are also monitored by means of
"photoelectric" type smoke detectors in the duct work. Generally, detectors will isolate a filter fire
from the air stream by closing metal-seated Shutoff valves and transfer the effluent to the standby
filters, or stop the fan, depending on the type system involved. Should the air system which
supplies automatic controls fail, all filter intake and exhaust valves are designed to fail safe (in the
regular operating position).

The plant is also equipped with an auxiliary generator which will automatically engage In the event
of an electrical power failure. The generator is capable of maintaining the air systems, emergency
lighting and radioactive air sampling system for the plant.

1.3.8 Control Operations

Air velocity measurements in ventilated enclosures are conducted at least quarterly to ensure
regulatory guidelines are satisfied.

In addition, plant engineers routinely monitor the plant's control systems located in the machine
room area to ensure they are functioning properly.

1.3.6 Location of Communication and Assessment Centers

Two areas within the site have been designated to control and coordinate on-site radiologicai
emergency activities.
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1.3.7 Health PhyslcMA Ormmand Center

The Health Physics Command Center is located immediately outside the restricted area of the
Radiodiagnostic Manufacturing facility. This area contains radiological emergency supplies,
equipment, instrumentation and a communication system for all rooms and areas within the
Radlopharmaceutical Production plant. Small scale radiological activities occurring within
Building 122 and 124 as well as all other emergency activities of a radiological nature would be
coordinated or directed from this location.

1.3.8 Alternate Emergencv Command Center

The Building 109 Command Center is the Emergency Command Center. The Health Physics
office in Building 80/84, Room 316 is equipped with emergency supplies, instruments and
equipment to perform evaluations of radiological incidents that might occur within the licensed
site. Telephones and portable walide-talkde radios are available for emergency communication.

Any radiological incident that requires temporary evacuation of the production plant or within a
site research facility would be coordinated and controlled from either of these two locations. In
addition, an emergency vehicle equipped with radiological and environmental monitoring
supplies and communication equipment is available on site 24 hours a day.

1.3.9 Communications Equipment

The on-site communication systems consist of telephones, a site paging network and
walide-talldes. Security, Environmental Health & Safety and emergency response personnel are
equipped with paging units activated by the site paging system. A fire evacuation system
and/or the Building 124 Intercom system is utilized to notify personnel of emergencies within
the manufacturing areas. In addition, QHF radios are used to transmit vital information and
instruction in the event of an emergency.

1.3.10 Facility for Agsessment Teams

The facility designated for use by staff performing post-accident and recovery assessment and
protective action functions is the Health Physics command center and/or conference room In
bldg. 124. If not accessible the Building 109 Command Center will be used.

1.3.11 Location of Assembly & Relocation Areas

In the event of a radiological incident in Building 122 or 124, all radiopharmaceutical operational
personnel are required to evacuate the plant and assemble in the east parking lot (located
between 115 and 124). Upon assembling, contamination surveys and accountability of
personnel will be performed. Instructions to relocate or further direction will come from the
Emergency Director.
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1.3.12 IdentilcatIon ýirocess & Stora.e Areas for Radlc,..rihe Materials

All manufacturing, packaging and testing laboratories within the diagnostic plant are located on the
first floor. These areas occupy approximately 40,000 square feet. Entrances to as well as the
perimeters around the facility are labelled with "Caution Radiation Area" signs.

The radioactive waste processing and storage location (Building 122) is located In the secure <
radiation area behind the manufacturing plant

The Interim waste storage area Is located In Building 81, adjacent to the drum yard on the comers
of Avenue E and Elm Street.

The radiosynthesis suite is located on the 2nd floor of Building 107. Building 107 is located
between Avenue A and Avenue E, and connecledat the north side to Building 105 and to the south
side by Building 109 and Building 115.
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ENGINEERED PROVISIONS FOR ABNORMAL
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2.0 UCU *U4'.FS S S r CWWYC ES 55.55ty

Described below are postulated incidents which may result in exposure to off-site personnel, but have
a low probability of occurrence. These are included to provide examples of possible incidents, and
how they are detected and Investigated. Also refer to Section 5, Figure 5, "Radiological
AssessmentlCorrecive Action Guidelines".

A. Condito I

The incident outlined below describes equipment malfunction and human error In a
manufacturing procedure thai •.ld result in the release of significant amounts of
Iodine 1-131 within the plant as well as beyond the site boundaries.

During the transfer of 8 Curies of Sodium Iodine (1-131) from the bulk allocation hot cell
room 174 to the lodotope Therapeutic capsule manufacturing area (room 172), the
operator trips over the cord to the buffing machine and causes the following to take
place:

1. The transfer carttums over and the 8 Curies of iodine are released into the
hallway upon impact.

2. The buffing machine is pulled into the cart and wall and becomes activated
causing its motor to strike a sharp object on a fork truck.

3. An electrical fire results near the spill causing the iodine to volatilize.
Because of the nature and location of the incident a significant amount of free
iodine Is vented through the air handling system. Some of the remainihg
material has a potential to escape to the environment through the cave
hallway area and outside door. This event could possibly affect on-site and
off-site personnel.

B. Condition II

A short circuit occurs in an equipment charging station or emergency lighting unit.
Either of these situations would generate sparks and create an enormous amount of
smoke. The electrical breaker servicing either unit would automatically trip to the off
position to prevent an electrichtire within the plant

2.1 Detection of Emergency Conditions.

A. Condition I

Since the manufacturing plant is equipped with overhead sprinkler units located
throughout the facility, any discharge of water from the building sprinkler system would
activate the fire pump station located in building 123 which sends a signal to the main
guard house. The security officer on duty would notify the company's fire brigade, the
zone utility engineer and sound the evacuation alarm to alert all building 122 and
building 124 personnel.

2-1
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Condit!okk..(Contlnued) -

Remote monitoring detectors located in manufacturing locations would inform Health
Physics operational personnel of areas with radiation levels of 50 mRihr. These
detectors are calibrated at least semiannually to produce a blue warning fight and an
audible alarm in the wort area and In the Health Physics operations area should
background levels reach 50 mR/hr. If the level of radiation Is measured at 100 mR/hr
or greater, a red right and alarm will be activated on the Health Physics control panels.
In the event a situation similar to the above occurs, emergency response personnel
will be notified and the contingency plan activated.

B. Condition II

This type of emergency would be detected by operational personnel during production
hours. Should an Incident of this nature occur during nonproduction hours, the plant
security force is likely to detect such abnormal occurrences during periodic building
checks. In the event an Incident of this nature were to escalate, the overhead sprinkler
units located throughout the facility would activate.
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SECTION 3

CLASSES OF RADIOLOGICAL CONTINGENCIES



3.0 Classificatlon, nd Notfla1ton of Incidents

This section describes the classes of incidents according to the severity and the potential Impact
of the radiological Incident. An Incident is defined as an event or a series of events, either
deliberate or accidental, leading to the release, or potential release, Into the environment of
radioactive materials in sufficient quantity to warrant consideration of protective actions. The
purpose of the classification system Is to assist the Emergency Director In assigning a severity
level to particular situations while In their Initial stages so that off-site assistance organizations can
be promptly notified, if necessary. It also provides for the ability to escalate or downgrade, any
emergency class when appropriate as the incident continues to unfold. The two classification
systems are Alert and Site Area Emergency. Examples of incidents for each class are as follows:

- J-, I ... . .*..rA*c4.

Electrical power failure for - 1 hour which results, Electrical power failure for > 8 hours which does
or is projected to result In off-site TEDEs greater not or would not be projected to result In off-site
than 100 mRem but less than 1,000 mRemr. TEDEs exceeding 1,000 mRem*.

Fire In production area requiring on-site or Explosion of propane tank at nearby faclifty or
assistance from local authorities. Could result in LPG line near site which does not or would
off-site TEDEs greater than 100 mRem but less not be projected to result in off-site TEDEs
than 1,000 mRemr. exceeding 1,000 mRemr except near the site

boundary.

Fre/major Incident InvoMng vehicle carrying I Cl Fire causing the burning of carbon filters which
of radioactive materials within the site. Could does not or would not be projected to result In off-
result In off-site TEDEs greater than 100 mRem site TEDEs exceeding 1,000 mRemr except near
but less than 1,000 mReom'. the site boundary.

Two or more contaminated injured personnel Multiple Curies of volatile Iodine spill In hallway.
requiring off-site hospital assistance could result off-site TEDEs not expected to exceed
in off-site TEDEs greater than I00 mRem but less 1,000 mRem* except near the site boundary.
than 1,000 mRemro*.

Dose rate at perimeter > 2 mR In any one hour Dose rate at perimeter 1 20 mR in any one hour
period. period.

24 hour avg. stack release > 50x limit as specified 24 hour avg. stack releases > 5,000x limits as
in Appendix B, Table 2, Column I of 10 CFR 20. specified in Appendix 8, Table 2, Column 1 of

10 CFR 20.

'Manual of Protective Action Guides and Protective Actions for Nuclear Incidents, Table 2-1 PAGs for the Earý
Phase of a Nuclear Incident, May 1992.

, V :.
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3.2 Notification ý11`d Coordination of Radiologl&-l Incidents for all Classes of
Ermernencles

Any event that requires the implementation of the Radiological Contingency Plan (RCP)
[Appendix G of Crisis Management;Plan] will involve the Crisis Management Plan. The
Crisis Management Plan supersedes the Radiological Contingency Plan for Level 2, 3 and
4 radiological contingencies, as defined in the Crisis Management Plan (See Section #3,
Page CMP-5 of Crisis Management Plan).

A. Levels of Response - New Brunswick Crisis Manaaerment Plan

Levels of response for the New Brunswick Crisis Management Plan (CMP):

Level 1: An emergency event within the capabilities and training of the
operating department.

Level 2: An emergency event not within the capabilities or training of the
operating department; but within the resources of the site. This
may be considered an RCP "Alert" if site emergency response
personnel are required.

Level 3: An emergency event handled by on-site response groups but
requiring additional resources for the purposes of technical
support, clean up, or hazardous waste removal. This is
equivalent to an RCP "Alert".

Level 4: An emergency event requiring emergency action by off site
response groups or the incident has extended beyond the limits
of the site. A Level.4 incdent requires the complete activation of
the Crisis,Manpqinent Team. This is equivalent to an RCP
"Site Area Emergency".

The Radiation Safety Officer or his designee has the authority and will be responsible fo
the following actions regarding Level 1 CMP incidents of a radiological nature:

1. Decision to declare radiological emergency of any classification.

2. Activation of on-site emergency response organizations.

3. Ensuring notification is made to federal, state, and local regulatory agencies.

4. The initiation of on-site protective actions.
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S. Escalatir9ir downgrading the event to the n6,elemergency classification

if appropriate.

6. Terminating the emergency or entering a Recovery Mode.

The above actions will be accomplished primarily through the assessment of
environmental data, plant conditions and severity levels of incidents that are obtained
from assistance groups.

3.3 Information to be Communicated

This section describes the type of information to be communicated when requesting off-
site emergency assistance or when reporting a radiological incident.

The information being conveyed shall not include technical terms and jargons or provide
an under or over evaluation of the seriousness of an incident. Information to be
communicated shall include the following:

1. Name & Title of person requesting assistance or reporting an incident.

2. Company name.

3. Type & location of incident.

4. Services requested.

5. Call back telephone number.

6. Plant status:

a. Releases of radioactive material

b. Injuries

c. Recommendations for off-site protective action

If the condition of reporting is for the purpose of a drill, the statement "THIS IS A DRILL"
will be repeated before and after the message.
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4.0 Oroanlzatlon for Control of Radioloolcal Contanaencles

This section describes the organization of emergency assistance groups or personnel
who would be notified in the event of an on-site radiological incident Their authorities
and responsibilities are outlined as well as the communication chain identified for the
notification, alerting and mobilizing these individuals.

4.1 Normal Plant Omanization

The Emergency Director (ED) or any member of his supervisory staff has the authority
and responsibility to declare a radiological emergency and initiate the appropriate
response personnel. (see organizational chart - Figure 4)

4.2 On-site Eme.cencv Resnoose OrganIzation

Any Level 1 or Level 2 CMP event of a radiological nature occurring at the
New Brunswick facility would be controlled by the Radiation Safety Officer or Health
Physics supervisory personnel. During normal production hours, at least one of those
individuals are generally present at this site,

On-site emergency response personnel may be notified and provide assistance during
production and non-production periods.

4.2.1 Direction & Coordination

In order to activate the Radiological Contingency Plan without delay, various functional
groups have been identified and are responsible for performing specific tasks during
emergency situations. These response groups are outlined In Figure 4.

4.2.2 Plant Staff, Ememencv Asslanments

The responsibility and authority of on-site emergency plant staff are described as follows-

A. Ememencv Director

The Emergency Director for a Level 1 and Level 2 CMP event is the plant's
Radiation Safety Officer who is experienced in the area of emergency
response and has a thorough understanding of the Radiological Contingency
Plan. This individual has the knowledge and ability to assess the radiological
impact of an incident based upon environmental data obtained from the
Emergency Monitor Team, and existing production procedures and processes.
He has been designated to act on behalf of the company during any
emergency situation involving radioactive materials or radiation. The ED has
the overall authority to initiate, control and close out response operations
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Emer"e4 Director (Continued) .

for radiological events occurring within the license site. He also has the
authority to allow re-entry into buildings where radioactive substances are
processed. His authority may be delegated to a Health Physics supervisor or
a manager assigned to the Radiopharmaceutbcal Production Plant His
authority may also be delegated to the site Incident Commander (IC) in cases
of fire, Injury or release requiring non-radiological emergency response
groups. Upon this delegation to the IC, the Radiation Safety Officer or
alternate assumes the role of radiological safety officer for the site response
(see figure 4A).

Levels 3 and 4 events will involve the CMP as previously described in
Section 3.2.

B. Emergencv Monitodna Team

The Emergency Monitoring Team (EMT) is responsible for assessing
radiological incidents and their immediate radiological impact. This group
consists of individuals with training and experience in the area of radiation
safety. Group leaders (Health Physics Supervisors) are responsible for
assuring these individuals obtain exposure rates, determine contamination
levels, sample and calculate air concentrations, restrict assess to controlled
areas, collect environmental data, decontaminate equipment and assist the
Emergency Director in determining the level of severity of an incident,
Assistance and guidance are also provided to First Aid and Fire fighting
personnel as well as other local emergency response Individuals or groups,

C. Fire Protection & Prevention

The Manager FirelLoss Prevention, Environmental Health & Safety
Department (Incident Commander (IC)], is experienced in the field of
emergency response and is familiar with the workings of the Radiological
Contingency Plan. This individual is supported by members of Plant Safety,
Human Resources, Public Affairs and other Plant Operational groups. He has
overall authority for the management, control and close out of on-site fire and
first aid emergencies. In his absence, the captains of the plant's First Aid
Squad and Fire Brigades are responsible for directing the actions of these
groups. Only the Manager, Fire Loss/Prevention, Asssoclate Director of the
EHS Department, Emergency Director or their designee can authorize re-entry
into the site after an emergency of a non-radiation hazard.
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D. Crisis I aemnt Liaison

The Crisis Management Liaison is an Environmental Health and Safety
professional who is experienced in the area of emergency response and is
knowledgeable of radiological emergency measures. This individual Is a
technical advisor to on-sits and off-site emergency responding groups,
provides initial notification and maintains contact with local and state
authorities regarding conditions at the license site, and also handles
environmental related Issues.
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1. Search and rescue
2. Bldg. 124 surveys
3. On-site surveys
4. Film badge issue to off-site

responders
5. Bldg. 124 recovery

.1: Perimeter/fenceline surveys
2. Off-site environmental

surveys and sampling
3. Changing of environmental

TLDs
4. Off-site contamination checks
5. Post accident environmental

sampling

1. Obtain meteorological data
2. Airborne radloiodine

determination
3. Determine magnitude of

release and exposure rate
4. Estimate population dose
5. Recommend protective

actions

Decon Team

1. Personnel and equIpment contamination checks and decon
2. Vehicle contamination checks and decon
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The manager or supervisor of maintenance personnel assigned to Building122 and 124 wihl be notified immediately of equipment failure or other unusual
occurrences within the Radlopharmaceutical Plant. Any of these individuals
has the authority to assign electricians and general maintenance personnel
to the Radiopharmaceutical Plant to service electrical systems and perform
general maintenance. They are also responsible for maintaining electrical
and mechanical plant systems operations, and assisting in repair, damage
control and post-event assessments. All maintenance personnel and
supervisors within this group are familiar with plant operational equipment
Each receives an initial radiation safety orientation and annual retraining.

F. Utllttv Services

Operational support of HVAC and' miscellaneous utility systems are performed
by personnel assigned to Zone Utility Services. Employees assigned to this
group check utility systems servicing the Radiopharmaceutical Plant at
intervals of approximately four hours on a 24-hour basis. These employees
are constantly monitored for radiation exposure and receive an initial radiation
safety orientation as well as annual training on good radiation safety practices
and procedures. All group personnel are familiar with plant operational
equipments and systems.

In the event an incident occurs when Building 124 is in a non-production
phase, the utility service supervisor will be contacted by Plant Security
personnel. The utility supervisor is responsible for overseeing the service of
plant system operations, assisting in repair and damage control, and post
assessment operations.

The Radiation Safety Officer or Health Physics supervisors are responsible
for notifying the manager or supervisors of the Utility Service group if an
incident involving emergency operations and/or utilities equipment occur
within the Diagnostic Manufacturing Plant.

G. Plant Security

The role of the Plant Security Department in the event of a radiological
emergency would include notification of on-site and off-site response
personnel, assisting in evacuation of plant personnel, establishing and
maintaining communication with support groups% and directing traffic flow and
barricading restricted areas. This group is directed by a Security Manager
and Assistant Security Marliders who are experienced in emergency
response and are familiar with the Radiological Contingency Plan.
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Plant Sa•t (Continued)

The licensed site is manned by full-time uniformed security personnel on a
24-hour basis. Tours of non-restricted areas of the Production Plant are
performed by security personnel during non-production times.

H. ManufacturIna and Production

The responsibility of the Radlodiagnostics Operations Manager or his
alternate is to Inform the Emergency Director and Plant Emergency Personnel
of the activities and procedures being conducted within the plant during an
emergency. This individual is extremely knowledgeable of all facets of the
radlopharmaceutical manufacturing, filling and packaging operations. He Is
familiar with emergency response procedures and the Radiological
Contingency Plan.

1 plantFj RrlBade

The plant maintains an organized Fire Brigade currently consisting of
approximately two full-time and seven volunteer fire protection personnel.
This group is capable of providing and responsible for.full fire prevention, fire
suppression and hazardous materials response to locations within the
licensed New Brunswick site. Brigade members are equipped with personal
protective equipment conforming to OSHA 1910 Subpart L. They receive
annual training from various recognized training schools.

In the event of a fire, explosion or other emergency incident that could require
the assistance of the fire brigade, the Fire Alarm System would automatically
notify Security and simultaneously notify building personnel to evacuate the
area. Security would notify the plant fire brigade to respond.

Plant fire brigade members respond to the Firehouse and confirm location of
alarm from guard via radio to Gate House. They would respond with the
engine and squad vehicle to alarm locations. The senior fire officer on duty
assumes immediate command of all fire fighting activities. Should he be
notified that a site emergency exists, he immediately initiates the Bristol-Myers
Squibb New Brunswick Crisis Management Plan. The Crisis Management
Plan is written to include all emergencies within the New Brunswick facility.

The officer in charge will keep management informed of all activities In the
field. Where assistance is needed for fire fighting or during off-shift periods,
the plant guard will alert the North Brunswick Fire Department. If additional
help is needed beyond local rmutual aid capacity, Middlesex County Fire
Coordinator will be alerted by the North Brunswick Fire Department.
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Plant F!"-daade (Continued)

When an incident exists, all production personnel will begin shut-down and
evacuation procedures as directed by Plant Management. Areas remote from
the incident area may continue or discontinue operations as directed by Plant
Management.

J. Plant First Aid Sauad

The Bristol-Myers Squibb First Aid Squad consists of approximately ten (10)
full-time company employees who are all volunteer members. The squad is
responsible for responding to medical emergencies including life threatening
situations within the site and for transporting Injured personnel to outside
medical facilities. This assistance is provided during production hours
(7:00 a.m. - 4:00 p.m.). Personnel are alerted by the paging system that is
initiated through the main security post, where all medical emergencies are
reported by designated personnel. Coverage for off-shift and weekends is
provided by the local community First Aid Squad.

First Aid personnel generally respond to calls with the squad's fully equipped
ambulance. The site is divided into four zones with First Aid personnel
assigned within those zones responding directly to the scene of medical
emergencies within their zone. First Aid kits and certain other equipment are
located throughout the plant site. Squad members receive training monthly
during regular two-hour drill sessions.

4.3 Local Off-slte Assistance to Facility

A. Medical Treatment Facility

A letter of agreement to treat Bristol-Myers Squibb personnel in the event of
a radiological emergency outside the scope of our on-site Medical department
capabilities was obtained from St. Peter's Medical Center (SPMC). Joint
radiological contingency plan training drills, and exercises are conducted
routinely to ensure program readiness with SPMC emergency response
personnel.

B. F•rst Aid Personnel and Ambulance Service

The licensee has no formal agreement with outside first aid personnel and
ambulance services. Members of the local township first aid and ambulance
service groups have particiRpi" in- emergency exercises at the licensee
facility. •.••;.
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The North Brunswick Fire Department is responsible for responding to site fire
emergencies. Additional fire fighting resources are available through a mutual
aid support system. Letters of agreement are on file.

0. Law Enforcement

Both the New Brunswick and North Brunswick Police Departments have agreed
to assist the licensee's plant security staff in directing traffic during emergencies.
Each unit is located approximately two miles from the facility. Every two years,
all groups providing emergency assistance will be invited to participate in
exercises. Agreements will be reviewed, annually and renewed every four years.

4.4 Coordinatiogn with Participatina Government Agencies

The principal local, county, sta,.. and federal organizations or agencies having
responsibilities for radio(ogical emergencies in the vicinity of the licensed facility are as
follows:

1. North Brunswick Township Office of Emergency Management.

2. Middlesex County Office of Emergency Management

3. N.J. State Police Office of Emergency Management.

4. Environmental Protective Agency Region II.

5. U.S. NRC.

The Office of Emergency Management for the Township of North Brunswick is located
approximately one mile south of the licensee's facility. This group has authority for the
coordination efforts of other assistance groups and for providing emergency planning for
its township.

In the event of an emergency, the Incident Commander (Crisis Management Plan) it
responsible for evaluating plants for containment and the potential spread of hazardout
material as well as instituting local evacuation procedures for individuals outside the facility

The Middlesex County Hazardous Material Emergency Response Unit (HAZMAT) has the
authority to respond and investigate all incidents of a radiological or chemical nature withir
the county of Middlesex. Their responsibilities include investigation, containment, ove,
packing and response to basic hzakrdous material incidents. They interface with local
state and federal authorities duririý.emergency situations.

The county HAZMAT unit has a facility located within 15 miles of the licensee's site.
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CoordInation *ith Particlpating Government Aaoel'es (Continued)

The New Jersey State Police Office of Emergency Management (NJ SPOEM) works in
conjunction with the State of New Jersey Department of Environmental Protection. Its role
is one of operational control. This group Is responsible for the coordination of assistance
from county, local, state and federal agencies.

Its response capabilities include th.ebility to perform alpha, beta, gamma and neutron
monitoring, air sampling and decontamination procedures.

The NJ SPOEM has two facilities located within 15 miles of the license site. One is located
approximately six miles north of the site while the other one is located approximately 15
miles south of the site.

Region II of the Environmental Protection Agency is responsible for providing monitoring
assistance along with the DOE during the initial phase of a radiological incident. If an
incident should continue for several days, the EPA would then take the lead role for off-site
monitoring in support of state agencies.

Specific authorities and responsibilities of this group are defined in the Federal Emergency
Radiological Plan. Region II of the EPA is located approximately 40 miles north of the
license site.
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SEC'iON 5

RADIOLOGICAL CONTINGENCY MEASURES



5.0 Emeruencv Reonqe Measur. s

Described in this section are actions to be taken for the activation of response organization,
and assessment and correction action'.to be taken for each emergency class. (see Figure5)

5.0.1 Use of Protective Equipment and Suaylles

All individuals assisting in a radiological emergency shall:

1. Wear protective apparel (e.g. head covers, uniforms, shoe covers and gloves).

2. Wear individual respirators as deemed appropriate by the Radiation Safety
Officer or designee.

3. Be provided with personnel monitoring equipment (e.g. film badges, ring TLDs,
pocket dosimeters andlor portable monitoring equipment).

All items are located in an emergency cabinet located at the Building 124 Emergency
Control Center. Additional items are located in Building 80/84 and the Health Physics
emergency van.

5.0.2 Contamination Control Measures

Contaminated areas and locations where background radiation measures more than 100
mR1hr will be barricaded and their access limited as directed by the Plant Radiation Safety
Officer or designee.

Areas immediately outside the affeci- sections will serve as monitoring areas for on-site
emergency personnel and volunteers'

The Radiation Safety Officer or designee must review all available radiation surveillance
data for a view of emergency actions required to bring the emergency under control and to
determine any items requiring follow-up. The Radiation Safety Officer or designee must
insure that:

" All re-entry and recovery teams have dosimeter and dose measuring
instruments.

* Respiratory protection devices are worn by all personnel within areas where air
concentrations exceed occupational levels specified in Appendix B, Table 1 of
10CFR20.

" In the recovery phase, all actions are carefully planned and reviewed.
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* Comprehlri'ive radiation surveys of site faclh.,6s will be conducted and all
radiological problem areas defined.

Radiation exposures of personnel who participate in recovery operations will be
reviewed and additional personnel will be used, if necessary.
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Figure 5

RADIOLOGICAL ASSESSMENTICORRECTIVE ACTION GUIDELINES

Problem Assossmen Action dormtNAtfx

1. Loss of electrical power to * Evacuate the building, * Assure personnel
fans (also diesel generator communicate with accountability,
backup does not work). maintenance, assay personnel

for contamination.

" If not corrected within one half 0 If not corrected within one half
hour, assay room hour, close all hoods, special
concentrations - LEVEL 1 enclosures. containers, and
CMP. room doors with potential

volatile iodine.

" It room air concentrations * Same as above, but use
elevated greater than 20% - SCBA.
ALERT.

" Site emergency only if * If malfunction not expected to
elevated air concentrations be repaired within a few hours,
outside the building (or building arrange additional electricity.
evacuated for greater then 48
hours).

" Recover to normal mode after
contamination and air
concentrations surveys
throughout the building.

2. Fire * Evacuate building - call * Assure personnel
security to Initiate fire response accountability,
ALERT.

* Survey personnel for 0 Move personnel to alternative
contamination in 124 parking site as directed by Emergency
lot. Director (wind direction of a

possible release) and fire chief
" If no radioactive material (fire and explosion

Involved in fire - ALERT due to considerations).
fire.

" If radIoactive-material involved i Issue dosimetry to fire
In fire (a g't-.rdck with I Ci of personnel and accompany
. t13 , glove .b&'"r fume hood them to scene with suitable
filters) - ALERT: equipment

" If fire needs outside assistance 0 Same as above; doses to
-SITE AREA EMERGENCY. emergency personnel maybe 25 Rem to stop an

* if fire involves multi Curies of environmental release or
I'l3 and is out of the "cave' air control a fire, and greater than
system - SITE AREA 25 Rem to save life.
EMERGENCY.

" Explosion of propane tanker of
LPG One near site - SITE
AREA EMERGENCY.
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U- Figure 5

RADIOLOGICAL ASSESSMENTICORRECTJIE ACTION GUIDELINES - continued

3. Radioactive material spoill > Evacuate Immediate area; * Assay and decontaminate
1 MCI. Emergency Director to be personnel and equipment/

notified - LEVEL 1 CMP. If shield material as appropriate.
volabtle by means of mix with
corrosives or fire - ALERT.

4. Radioactive material spill > 9 Same as above and nobly first 0 Same as above.
I mCI with contaminated aid through security.
personnel.

* Two or more contaminated & Health Physics staff member
persons needing off-sate or alternate to accompany
hospital assistance - ALERT. contaminated victims to

hospital to monitor for
contamination with appropriate
equipment

5. Flood in or near controlled * Assess threat to radioactive * Maintenance with sump pump.
area. material - LEVEL I CMP.

* Nobty maintenance for * Move radioactive materials
corrective measures. away from potentially flooded

._______.... __ _ areas as practical.

6. Elevated air effluent 9 > 2x avg.,lditr over 24 hour 9 Check iter efficiencies and
emissions. period as spedfied in Appendix change filters as appropriate.

B, Table 2, Column I of 10 Localize source of emission,
CFR 20 - LEVEL I CMP. contain material In solution.

e > 50x avg. limit over 24 hour * Same as above, plus check on
Fetiod or > 2 mR as specified inventory for filters - assume

Appendix B, Table 2, exposure to be from plume
Column 1 of 10 CFR 20 - from stack. Suspend all work
ALERT. with volatile materials.

* > 5,000x avg. limit over 24 9 Same as above.
hour period or > 20 mR as
specified in Appendix B, Table
2, Column I of 10 CFR 20 -
SITE AREA EMERGENCY.,,,
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6.1 EXosure Co'nrol_ In Radioloalcal ContlnoencIesi/

5.1.1 Radiation Protection Proaram

The on-site radiation protection program outlines the procedures and equipment to be
employed to maintain radiation guidelines. It provides for personnel monitoring equipment,
full face respirators and protective apparel to be used exclusively during radiation
emergency conditions. The Emergency Director and/or alternate will ensure that all
emergency personnel stay below the exposure guidelines by continuously monitoring pocket
dosimeters. In addition, all emergency personnel will be surveyed for external and internal
contamination upon leaving the restricted areas or as instructed by the Emergency Director
or his alternate.

The Emergency Director or alternate shall have the authority to allow greater doses to
volunteers carrying out lifesaving and other emergency activities. These exposures,
however, shall not exceed the guidelines recommended in EPA 400-R-92-001

5.1.2 Exposure Guidelines

A. Emergency Workers

The exposure guidelines for on-site emergency response teams, fire fighters,
first aiders, medical doctors, nurses and rescue teams shall be limited to 5 Rem
TEDE except under planned or unplanned emergency life saving situations.

In less stressful situations where emergency life saving measures are not
required, but entry into the radiological area is necessary to protect property, to
stop the release of radioactive materials or to control a fire, dose limits should
not exceed 25 Rem TEDE.

Life saving activities - no specific upper limit is given for thyroid exposure since
in extreme cases complete thyroid loss might be an acceptable penalty for a life
saved. However, every effort will be made to use respiratory equipment to
maintain the dose to the thyroid as low as reasonable achievable. Situations
may also occur in which a dose in excess of 25 Rem for an emergency worker
would be unavoidable to carry out a life saving operation, or to avoid extensive
exposure of a large population. This situation is highly unlikely and remote at
best.
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Protective action guidelines for members of the general public (e.g. sheltering,
evacuation) shall be based on projected off-site dose calculations and will be
recommended to County and State officials in an ex-post-facto effort to
minimize the risk of exposure from an event that has already occurred.
Recommendation for protective action for members of the general public will
be in accordance with the following EPA guidelines:

TEDE 1 Rem

Thyroid 5 Rem

5.1.3 Monltorlna

All emergency personnel and volunteers involved in any radiation emergency shall
submit to follow-up urinalysis testing and/or thyroid uptake measurements if
deemed necessary by the Radiation Safety Officer or his alternate. These tests
will be performed as specified by the Radiation Safety Officer or his alternate to
determine if individuals have internally ingested isotopes as a result of the
incident.

If internally deposited radioisotopes are detected, the total activity to the organ
and whole body shall be determined. Individuals will be removed from the
restricted areas if it is determined that he or she might receive additional exposure
which could cause him or her to exceed limits specified in 10 CFR Part 20.

Self reading dosimeters and/or permanent record dosimeters will be issued to
emergency workers during radiological incidents. Records of exposure to
emergency workers will be maintained by the Health Physics department.

5.2. Decontamination of Personnel

Decontamination equipment and supplies are available for use by emergency
personnel. Every effort will be made to decontaminate individuals to background
levels. The primary concern will be to provide treatment and care to individuals
in the event of life threatening situations while at the same time minimizing the
spread of contamination.
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SECTION 6

EQUIPMENT AND FACILIES



6.0 Communicatlon Equipment

6.0.1 On-site Communications

The primary systems for on-site communication, from the time a plant emergency
commences until the all clear signal is given, will be by telephone. In-plant short
wave radios, police car radios and also couriers will be used as alternate methods
of. in-plant communication. In-plant short wave radios and the plant paging
systems are checked routinely.

6.0.2 Off-site CommunIcations

Off-site communication consists primarily of the use of telephones to notify
appropriate authorities and agencies in order to request assistance, with the short
wave radio system utilized as a backup.

Communications will be facilitated upon the arrival of the North Brunswick
Township Emergency Management and State Police Civil Defense Truck with their
three-way radio. These vehicles, with their operators, will be stationed near the
Crisis Command Center or the Incident Command Post. The direct line phone
between the Building 111 Gate House, Control Center and the North Brunswick
Police Headquarters will also be used.

6.1 Emergency Monitoring Eauipment

Various monitoring equipment is available for use by members of the radiological
emergency teams. The designated equipment includes but is not limited to geiger
counters, ion chambers, self reading dosimeters and weather stations. Effluent
monitoring is described in section 1.3 of the plan.

Additional monitoring equipment is available on site for use in determining effluent
concentrations and other essential tests that may be required.
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SECTION 7

MAINTENANCE OF RADIOLOGICAL

CONTINGENCY PREPAREDNESS CAPABILITY



7.0 MaintenancerEmeraencv Preparedness Ca:abidtv

7.0.1 Written Emergency Plan Implementina Procmdures

The following describes the means for assuring that written emergency
implementing procedures will be prepared and clearly state the duties,
responsibilities, action levels and actions to be taken by each group or individual
responding to an emergency condition:

" Each manager of on-site response group (Fire, First Aid, Security and
Health Physics) shall be responsible for preparing and distributing
emergency implementing procedures relating to their specific function.

* The Radiation Safety Officer or his designee shall schedule annual
meetings with all emergency response personnel to review function
and provide radiation safety instructions.

7.0.2 Trainina

The most important part of maintaining emergency preparedness is providing
adequate training to all personnel. New employees whose assignments entail
working with radioactive materials are given initial training regarding the safe
handling of radioactive materials. Personnel assigned to the manufacturing facility
will receive annual training on emergency procedures and the Radiological
Contingency Plan. This practice is essential since many of the manufacturing
personnel have responsible roles in the activation and implementation of the
Radiological Contingency Plan.

The Plant Emergency Response Group and any individual responsible for
preparing, maintaining and implementing the emergency plan will participate in
training drills annually. Material that will generally be covered will include but not
be limited to the following:

" Portable radio use and proper protocol.
* Classification of incidents.
* Planning sessions and drills.
* Review of Radiological Contingency Plan organization and

responsibilities.
* Off-site organization communication drills; table-top exercises.
* Full scale emergency exercise, including off-site response personnel.
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Trainina (Contnued)

Emergency Monitoring Team will receive routine training. Various members of the
Emergency response group will cover specific areas of hazardous material
response. Material to be covered includes but is not limited to the following areas:

* Site control.
* Response procedures.
* Review of the Radiological Contingency Plan.
* Responsibilities of Emergency Monitoring Team.
* Restricted area control.
* Personal protective equipment.
• Measurement and control of contamination.
* Evacuation - control and accountability.
* Radiation safety.
* Instrumentation workshop.
* Use of portable radios and protocols.
• Assembly of emergency response equipment.
* Workshop with First Aid, Fire and Security personnel
" On-site emergency exercise.
" Full scale emergency exercise, including off-site response personnel,

annually.
" Respirator training.

Records of all radiological training will be maintained by the Radiation Safety
Officer.

7.0.3 Exercises

The Plant Emergency Response Group will plan and coordinate radiological
emergency exercises at least every two years. This group will be responsible for
inviting off-site organizations to participate in these exercises, and for the testing
of procedures and equipment for notification and communication with local state
and federal agencies. Exercise scenarios will be developed by the Plant
Emergency Response Group and not be revealed to participants.

7.0.4 Exercise Critlque

The Plant Emergency Response Group will be responsible for the selection of one
or more individuals from the manufacturing plant to prepare an exercise critique.
They will act as nonparticipation observers who will evaluate the appropriateness
of the emergency plan, its procedures, facilities, equipment, and personnel
training.
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Exercise Crltde (Continued)

Records and reports from exercises and exercise critiques will be maintained until
the license is terminated. Any deficiencies identified from exercise critiques or
scenarios will be reviewed and corrected as soon as practical by the Radiation
Safety Officer.

7.0.5 Review and Updating of the Plan and Procedures

A team of emergency response personnel who are members of the Plant
Emergency Response Group will meet after each exercise to review the
emergency preparedness program of the corporation, including the Radiological
Contingency Plan, and their implementing procedures to ensure that they are
workable and meet local state and federal requirements. This team of employees
will include participants from the following disciplines: Security, Site Safety and
Industrial Hygiene, Fire, First Aid, Maintenance, and Utility Services. These
individuals will review off-site letters of agreement annually and assure they are
renewed at least every four years.

Any deficiencies noted in the emergency programs will be the responsibility of
these individuals to correct prior to approval of the Radiological Contingency Plan
by members of the Radiation Safety Committee.

7.0.6 Maintenance and Inventory of Emergency Equipment, Instrumentation and
Suonliea

A physical inventory by the Health Physics department will be conducted quarterly
to ensure that all equipment and instrumentation are in working order and
calibrated as required. Quarterly Inventories will also be performed on emergency
supplies, respirators, self-contained breathing apparatuses, fire fighting
equipment, supplemental lighting, and all communication equipment. Any
defective equipment shall be repaired or replaced as soon as practical.
Deficiencies in emergency supplies shall be replaced as needed.

7.0.7 Verification of Emeruency Telephone Numbers

All emergency telephone numbers included in the Radiological Contingency Plan
will be verified at least quarterly. The activities of the telephone conversation (i.e.,
time and date call was placed, person answering the call, and the number dialed)
will be recorded on the Emergency Telephone Number Verification log.

OP,•, ,: . . ..
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SECTION 8

RECORDS AND REPORTS



8.0 Records of Rt. and Inciden"

The Emergency Director is responsible for reporting and recording incidents of
abnormal operation, equipment failure, and other deficiencies that lead to a plant
emergency or activation of the Radiological Contingency Plan.

The recording and reporting of incidents of abnormal operation are logged on an
incident investigation report This documents the cause of the incident personnel
and/or equipment involved, the extent of injury and/or damage (on-site and off-
site) resulting from the incident and the necessary corrective or preventive
actions.

All of the Emergency Director's activities during an incident are logged on the
Emergency Director's Information Report. On this form, the Emergency Director
documents the time and source of Initial Incident notification, description of the
incident classification, request for on-site and off-site assistance, notification and
time of upgrade, downgrade and close out. All records shall be maintained until
the license is terminated.

8.1 Records of Preparedness Assurance

The following records shall be maintained to confirm the preparedness to respond
to radiological incidents:

" Training records.
" Records of quarterly communication checks with off-site support

groups.
* Records of maintenance inventory of equipment, instruments and

supplies.
" Drills and exercise.
" Off-site agreements.
" Radiation Safety Committee updates and distribution.
" Records of written reports to federal, state and local agencies.
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SECTION 9

RECOVERY



9.0 Recovery UJ

9.0.1 Assesslno Damauo to the Facility

Environmental monitoring personnel and maintenance and utility service
personnel are responsible for assessing the damage to and the status of the
facility's capabilities to confine radioactivity. Specifically, these groups will check
and restore to normal operations afl safety related equipment Involved in the
incident and make recommendations to the Emergency Director as to how to
prevent further degradations, releases or recurrences of the incident.

Among the items and areas to be checked or evaluated include:

" Vacuum system.
" Air filtration fans.
* Emergency generator.
* Air filter.
* Radiation detection equipment and instrumentation.
* Estimate of damage to plant and equipment resulting from incident.
" Fire suppression equipment.
* Effluent controls and monitoring instruments and equipment.

This information is evaluated by the Emergency Director and is used to aid him in
his actions in restoring the plant to normal operation.

9.0.2 Re-entry

The following criteria shall be used to determine when re-entry into the plant may
be considered:

Decontamination has been completed or contained.t,

" Radiation levels are reduced torprmal wNorking levels.
* All equipment used to control the, spread of contamination is operable.
* All shielded equipment and enclosures are functional.
" Airborne radioactivity is below the maximum limit specified in

IOCFR20, Table I of Appendix B.

This data is collected by personnel assigned to the Emergency Monitoring Team
and forwarded to the Emergency Director for use before allowing re-entry to
commence.
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9.0.3 Recovery anL.tu.n

The Emergency Director must review all emergency monitoring logs to determine
if the actions taken to bring the emergency situation under control have been
completed. Specific responsibilities entail insuring the following:

" Personnel and equipment leaving radiation controlled areas are not
contaminated.

" Vehicles used to transport injured personnel are free of contamination.
* Any radiological conditions are properly defined, barricaded and

posted with appropriate signs.
* Contaminated floor areas that must be walked on in the vicinity of the

emergency are covered or decontaminated.
* Appropriate actions have been taken to return the plant to a normal

operating condition, consistent with recognized Health Physics
procedures and practices.

9.0.4 Restoration of Operatlons

When satisfied that all conditions of the incident are under control and the plant
can return to normal operating procedures, the Emergency Director will then:

" Announce that the emergency has ended and authorize re-entry.
• Summarize all actions and resulting conditions in the Emergency Log.
• Revise radiological procedures to reflect minor changes resulting or

observed during the incident.
* Direct that a readiness check be performed on all emergency equipment,

instrumentation, supplies, etc.
* Close out or recommend a reduction in emergency class by verbal summary

to off-site authorities followed by written summary as required.
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A. Organizational Chart

Susan G. Voigt
Sr. Director

PGIEHS

Craig Woodard
Director
EHSIPRI

Daniel K. Balkunow
Radiation Safety Officer/

Department Head
Health Physics

Larry Gaines
Associate Manager

Health Physics

MIchael J. Vala
Health Physics

Supervisor

James R. Owens
Health Physics

Supervisor

a - i
iI i1

Technician I TechnIcIan Technician I Technician T nician

I
SWaste Proc.



B, Radiation Safety Committee Membershli

* 4~* ~ ~ ~

D. Balkunow RSO/Department Head, Health Physics

H. Bartlett Director, Product & Systems Validation

J. Frankowski Director, Radiodiagnostics Operations

D. Johnson Counsel, BMSPG Technical Operations

K. Rinehart Senior Research Investigator, Metabolism & Phamnnacokinetics

C. Tuday Lab Planner, Pharmaceutical Research Institute

S. Voigt* Sr. Director, PG/Environmental Health & Safety

C. Woodard Director, Environmental Health & Safety/PRI

F. Yost Scientific Advisor, Environmental Health & Safety

*RSC Chairman
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C. Radiation Safety Committee Resum6s



Daniel K. Balkunow

(b)(6)

Work Experience:

BRISTOL-MYERS SQUIBB, NEW BRUNSWICK, NEW JERSEY. Pharmaceutical Manufacturer.

May 1990 to Present: Radiation Safety Officer and Department Head, Health Physics
Department

Manage the Health Physics Department and administer the company's radiation safety program.

March 1990 - May 1990: Department Head, Biological Control

Managed and administered a Quality Control release laboratory involved with the testing and
approval of ethical pharmaceuticals.

October 1988 - March 1990: Department Head, Worldwide Environmental Control
Validation/Quality Assurance Support "

The function of this position was to administer and supervise Squibb's Worldwide Validation
programs for controlled environments, water for injection systems, decontamination activities, and
Worldwide Quality Assurance Support activities.

February 1985 - October 1988: Radiation Safety Officer and Department Head, Health Physicl

Department

Managed the Health Physics Department and administered the company's radiation safety program.

February 197• - February 1985: Assistant Radiation Safety Officer and Section Head, Health
Physics Department

Administered the functions of two technical supervisors and four bargaining unit employees to insure
that all radiological operations were conducted in accordance with federal and state regulatory
requirements. Functions included the development of standard operating procedures; training; the
establishment of guidelines and work procedures for non-routine activities in the processing and
handling of radioactive materials, and maintaining required records. Experienced in dealing with
federal and state regulatory officials; license preparation, and assisting in all regulatory inspections.
Interaction with all levels of management within Manufacturing, Sales, Quality Control, Research and
Development, Engineering, Package Development, Transportation. and Purchasing, with regard to
regulatory matters.



HMoe: (b)(6)

EMPLOYMENT EXPERIENCE:

109 - Present

February 1993 . Present

1989. 1993

198 - 19W

1981 - 198

1979 -1981

1975 -1979

1972 -1975

1971 - 1972

1970 - 1971

1969 -1970

EDUCATION:

ADVANCED TRAINING COURF

HMAi~ J. WATLETT

66)(6) --

Business: 908-519-2166

Bristol-Myers Squibb, New Brunswick, New Jenwy

Director, Wordwide ErVronnent Control Operatlons

DOrecto, O.uely Control Operations

Director, OQuey Assurance Operations

Oepwwwmen Head. Efm*onfnta Control

Section Head, Environmental Quality Assurance

Section Manager. RadlodIagnorstc Quaty Control

Technical Supervisor, Radlodragnostlc Ouality Control

Product Release Coordinator, Redlopharmaceutical Quality
Control

Compaint Chemi. Technical Servce

AtiaChemi . Q0uaity Control

Muuldgis Colege B.S. Chrd bý6
PaI~g OUicidoA UnVerslty Ad~vaced In Pharmaceutical.
Chemica StUies Program

IES: Basic PrincI#le APPlictions of RJA - Albort Elinsten Medil Center
Measurement d Radlcstlive Materias1 - National Sureau d Swndards
Radlophansmuctilcal Quality Control - N.Y.C. MedPcAl Cormer
Control of Airbone Particuate Cotarmination - The Ir.lte of Appledl
Pto - ac Science

COMMITTEE MEMBERSHIPS:

MEMBERSHIPS:

E_. SCKb Radiation Sdety Commiftee Member.- 1984-1988
AIF-NBS Standrards Comritte - 1975 - I99

Society of Nucear Meodick
Healh Ph.ysi Society
Amercan C rWSociety
Institute of Emwomega Sciences
Air Pollutlio Association
Inmema*or Society of Pharnaceutical Engineers



Mr. John Frankowski
Director, Rediodiagnostics Ooerations

Bachelor of Science in Chemical Engineering; Credits towards Master of

Business Administration.

Employed by Bristol-Myers Squibb in 1972 as a Supervisor, Radiodiagnostics

Manufacturing; Section Head, Radiodiagnostics Manufacturing in 1974; Section

Head, Parenteral Manufacturing in 1978; Manager, Radiodlagnostics Quality

Control in 1986 and Manager, Radiodiagnostics Distribution in 1989, until his

present appointment in 1994.

DOV&M,. ftr



DEANE A. JOHNSON

BRISTOL-MYERS SQUI.8 COMPANY
P. O. Box 4000

Princeton, New Jersey 06S43-4000
(609) 252-802

EXPERIENCE

Counsel
Pharmaceutical Group Technical Operatons and
Human Resources

1992- Present

Counsl
U.S. Phwma ml Group and
Mead Johnson Nutlitonal Group

Sernr D on Counmsl
U.S. Phamaceutical Group and
Mead Johmon Nutritional Group

Senior Associae OlDvsion Counsel
U.S. Phannaceutical Group and
Mead Johnson Nuft1rol Group

Asmdxb D1 si, Couinee
U.S. Phawmmutlm Gu and
Mead Johnon NuiflonuI Group

Sevic StaffAmniey
Mead Johnson Company

Staff mey
Mead Jo oCmp

January, 190

1988.1l969

1966 -1987

1986-1907

lg80 - lift

V
1975-1980

J.O.
B. A.

I~n UrWery School Of Law (b)(6)
bmwy UOny

HoW F inEfs of',A iq~ Rebion - Eavilm Ragoellm Radon Tdrft Carter Ruverv khhs* -1lo6
Rao gigmwmr a a~a ao ~i arn assUks 16
Radialon PruWlon Propern Mbn"e- Embm R aln - af Tmi~i Cariw. Rweben LtweUaf. low
BwkR dmip' aop Theory- Easter RaogbW Redon Tn~*,g Caner, Ruipus Uv~er*-19

Mmberw Amedmu Bar Aseodidon
Member Cuims &llimdamE Trade Ber Aumodoin
Mlember , I -SW* Ba Asaddlon
Member Suprme Court of I su
Memiber U.S. COWa of kmafnal*X TWOd

Oddv 21. is$



JAY KENT RINEHART
(b)(6)

SENIOR RESEARCH INVESTIGATOR I [ (b)(6)
(b)(6) I-- C

Ph.D., University of Minnesota - Organic Ch•str(b)(6)
B.Sc., University of Cincinnati - Chemistry

EMPLOYMENT HISTORY

1990 to present. Senior Research Investigator:, Bristol-Myers Squibb, Princeton, NJ

Supervise laboratory involved in the preparation of isotopically labelled compounds
for use in drug discovery studies.

1988 to 1990 - Senior Research Scientist, Health & Environment Group, Battelle

Memorial Institute, Columbus, Ohio

Group Leader, Synthesis. Supervised 4-6 chemists and was responsible for design
of synthesis routes and preparation of isotopically labelled compounds. Managed

programs for environmental fate and product chemistry studies conducted under
FRA guidelines and supervised Study Directors. Responsible for proposal

preparation and marketing of synthesis and product chemistry studies.

1988 - Research Associate, Discovery Research, PPG Industries, Inc., Barberton
Technical Center, Barberton, Ohio

Designed new synthesis mutes to protected atmo acids and improved processes for
amino acid protection. Designed and synthesized new monomers for optical

polymers.

1984 to 1988 . Research Associate, Biochemical& Radiochemist. PPG Industries,
Inc., Barberton Technical Center, Barberton, Ohio

Designed synthesis routes and prepared isotopically labelled herbicides and

metabolites. Supervised radiochernical preparations by outside contractors. Group
Leader - supervised two chemists in preparation and purification of analytical
standards. Designed synthesis routes for preparation of metabolite and process

standards. MDL &nd MedChem system supervisor (VAX 11(;50).

... '. " • 1' , -,

August• 1993
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; : 'Jay Kent Rinehart
Page 3

Hardies, D. E.; Rinehart, J. K. U.S. Patent 3 852 464, 1974.

Hardies, D. E.; Rinehart'.K. U.S. Patent 4022 609, 1977."

Rinehart, J. K. U.S. Patent 4 055 656, 1977.

Rinehart. J. K. U.S. Patent 4 055 657, 197.7.

Rinehart, J. K. U.S. Patent 4 056 549, 1977.

Rinehart, J. K. U.S. Patent 4 059 609,1977.

Rinehart, J. K. U.S. Patent 4 066 440, 1978.

Rinehart 1. K. U.S. Patent 4 075 006, 1978.

Hardie, D. E.; Rinehart, J. K. US. Patent 4 113 878, 1978.

Rinehart, J. K. U.S. Patent 4 117 155, 1978.

Rinehart, J. K. U.S. Patent 4 120 886, 1978.

Rinehart, 3. K. U.S. Patent 4 213 915, 1980.

Rinehart, J. K. U.S. Patent 4 282 168, 1981.

Rinehart J. K. U.S. Patent 4 294 764, 1981.

Rinehart, J. K. U.S. Patent 4 400 197, 1983.

Rinehart, J. K. U.S. Patent 4 443 628. 1984.

Rinehart, 1. K. U.S. Patent 4 531 970, 1985.
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Chr'~tjne 
\1. Tud.~

Chriý.tine MX. Today.
(b)(6)

Wurk: f6091921-51 -orne:•

E|)LCAI'rON
b)6 B.S. Biological Sciences

New York Institute ofTechnology,
Old Westbury, NY

Cum Laude

E1 1PI.OYMENT

1982- Present

1987. Present

1982- 1987

1980- 1982

Bristol-Myers Squibb Pharmaceutical Research Institute
Lawrenceville, NJ
Microbial Molecular Biology

Assistant Research Investigator
Primary Responsibilities
* Isolating of a wide variety of microorganisms from

environmental products.
* Supervising world wide sample collection.

S Providing pure cultures to screening group.
* Maintaining soil importation permits by reporting

to U .S. Department of Agriculture.
* Acting as departmental safetyofricer.

' Member Briswl-.Myers Squibb
Corpuratc Radiation Safety Committee

Research Associate
Primary Responsibilities
0 Screening microorganisms for targeted activities in

anti-infective drug discovery program.
* Optomizing fermentation conditions to enhance activity.
* Performing preliminary organic extractions and

chromatographic characterization.

1987. Acting as temp'?ary Curator for the Squibb Culture
Collection • Training new curator.

National Starch and Chemical Corporation
Bridgewater, NJ
Natural Products Division

Technical Assistant
Primary Responsibility
• Chemical modification of various types of starch to

optimize commercially useful properties.
* Organic synthesis and characterization.
* Trouble-shooting a compound used in the pilot plant.



7S-USAN 
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EXPERIENCE

Bristol-Myers Squibb, New Brunswick, NJ (1986-Present)
Senior Director. Pharmaceutical Group Environmental Health & Safety. Provide
comprehensive environmental, industrial hygiene, safety, risk management, toxicology,
radiation and workers compensation services for the worldwide pharmaceutical group
operations. Direct the AIHA accredited central Industrial Hygiene Analytical Laboratory.

Environmental Health and Safety Director. Pharmaceutical Research and Manufacturing
Provide staff consulting services to domestic and international facilities. Provide
comprehensive environmental and industrial hygiene services to the New Brunswick
pharmaceutical manufacturing and research facility.

Environmental/Occupational Health Department Head. Worldwide Occupational and
Environmental Safety Division,

Exxon Chemical Americas, Baton Rouge, LA (1980-1986)
Plant Industrial Hygienist. Provide industrial hygiene services at petrochemical
manufacturing site (1,500 employees). Served as the facility Radiation Safety Officer.

Exxon Chemicals, U.S.A., Baton Rouge, LA (Summer, 1979)
Industrial Hygiene Intern. Participated in all aspects of comprehensive industrial program
at the Baton Rouge Chemical Plant. Special emphasis on heat stress and laboratory
ventilation systems.

Weidlinger Associates, Consulting Engineers, New York (Summer, 1978)
Computer Programmer. Projects included Economic Project Control.

EDUCATION

Harvard School of Public Health, Boston, MA
Master of Science - Industrial Hygiene and Air Pollution (b)(6)
Courss included: Noise Control, Toxicology, Radiation,

Ventilation, Epidemiology, Biostatistics, Air and Gas
Cleaning, Identification and Measurement of Air Contaminants,
Occupational Health Policy.

Honors: Recipient of NIOSH Traineeship Grant

University of Pennsylvania, Philadelphia, PA
Bachelor of Arts - Biolo (Genetics and Microbiology)]._ Cum Laude.
Courses included: Biochemistry, Organic and Inorganic Chemistry,
Microbiology, Molecular and Cellular Biology, Molecular Genetics.
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ERE hICK J. YfUI ,JN.

(b)(6)

UHMMANY: Oesearcn arnd devefoomer'; manaoer with oroad
exoerience in all aspects of researcn.
development ani marketing at isotopic and
non-isotooic immunoassay products. Have
expertise in Quality Control. GLP. scale-up
and trouble shooting. transter of products to
manufacturing as well as interfacing
chemlstry and instrumentation. Directed
exploratory research group for in-vitro
daganostics, Responsible for Pharmacology
and analytical chemis•try for new in-vivo
contrast agents for magnetic Resonance
Imaging. Currently resoonsible for monoclonal
antibody oroOuction, organic synthesis tor
radioimmunoaSSay development anr transter o?
iodinated monoclonal antibodies to

manufacturing.
EDUCATOPn.D Organic Chemistry/Biochemistry June

University ot North Carolina. Chinei Mh7Ij.

N.C.
NSF Fellow, 1969 - 1971

--BachIr oI Arts. Chemistry. Hunter College.

Seven abstracts
.if.rteen vabers

One patent

ExPERIEN CE
1981 - oresent

BRISTOL-MYERS SQUIB8
New Brunswick. New Jersey
Group Leader Research & Development and Grouo
Leader Operations.

Developed a predictive test tar adverse
reactions to X-ray contrast agents.
Originated protocols which Insured tmne
transrer of in-vivo and in-vitro products
from research to manutacturing. bcaleo-uo.
validated and transferred tour new in-vitro
oroduCtS in six months. Responsible for
research ano scale-uP Or radiolaoelea
monoclonal antibodies tor cancer therapy.



ATTACHMENT #1

Figures

Figure #1 - Buildings 124/1 22 Radiodiagnostic Manufacturing Facility
Figure #2 - Building 80/84, Room 207A lodination Laboratory
Figure #3 - Building 107 Radiosynthesis Suite
Figure #4 - Building 81 Interim Waste Storage Facility
Figure #5 - Module H, Room 4613 lodination Laboratory
Figure #6 - Module K, Room 3622 lodination Laboratory
Figure #7 - Module K, Room 4319 lodination Laboratory
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