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ATTACHMENT A

Individuals who will use or directly supervise the use of licensed material

Name

Edward G. Fitzgerald
Stephen H. Szczepanik
Sandra L. Fan

Carole L. Varanelli
Alan J. Weiss

Maureen M. McLaughlin
Judith A. Amelotte
Susan J. Monahan
Jonathan R. Kava
Susan A. Farbotko
Susan W. Savoie
Judith A. Davis
Carole A. Gifford
Pamela F. Williame
Shelley R. Barnicle
Marie A. Chiaramida
Micheal E. Theberge

Title

President

Radiation Safety Officer
Radiation Safety Officer
Operations Manager
Research & Development Manager
QC Supervisor

Ant ibody Supervisor
Production Technologist
Production Technologist
Product Support Supervisor
Antibody Production

QC Technologist

QC Technologist

QC Technologist

R&D Technologist

Lab Support Supervisor
Production Technologist

Information of personnel supplied on Attachment B including resumes.






ATTACHMENT B

Formal Training in Radiation Safety

Type of
Name Training*

Edward G. Fitzperald a-b-c-d
a-b-c~d

Stephen H. Szczepanik
a-b-c-d
a-b-c-d
a-b-c~d

fendra L. Fan a-c-d
Carole L. Varanelli a-b-c-d
a-b-c-d
a-b-c~d
a-b~c-d
Alan J. Weiss a-b-c~-d
a-b-c~-d
a-b-c~d
a~-b-c-d
Judith A. Amelotte a-b-c~d
a~-b-c-d

Maureen M. McLaughlin
a-b~-c~d

Shelley R. Barnicle a-b-d
a-b-c-d

Marie A. Chiaramida a-b-c-d

Susan A. Farbotko a-b-c~d

Susan J. Monahan a~b-c~d
Jonathan R. Kava a-b=-c~-d
Judith A. Davis a=b-c~d

Carol A. Gifford a~-b-c-d
Pamela F. Williams a~b-c-d

Susan W. Savoie a=-b-c-d

University of Lowell

Where

Cambridge Medical

New England Nuclear
Cambridge Medical

Univ. of

Yankee Atomic Environ-

Lowell

mental Lab

Worce. Found. Exp. Bio.

McLean Hospital
Clin-chem Labs

Cambridge

Interlab Associates
Cambridge Nuclear Corp

Bioran
Cambridge

Medical

Medical

McLean Hospital-Harvard 6 years
McLean Hospital-Harvard 10 years

Cambr idge

Cambridge

New England Med. Labs

Cambridge
Cambridge
Cambridge
Cambridge
Cambridge
Cambridge
Cambridge
Cambridge

Cambridge

Medical

Medical

Medical
Medical
Medical
Medical
Medical
Medical
Medical
Medical

Medical

Duration Job Course
1% years Yes Yes
11 years Yes Yes
3 months Yes No
4Y years Yes No
2 weeks No Yes
6 months Yes No
2% vears Yes No
3 years Yes Yes
3 years Yes No
3% years Yes No
1 year Yes No
4 years Yes No
2 years Yes No
2 years Yes No
Yes
Yes No
3 years Yes No
2 years Yes No
35 years Yes No
2 years VYes No
3 years Yes No
1 year Yes No
1 year Yes No
1 year Yes No
1 year Yes No
1 year Yes No
2 months Yes No
2 months Yes No



Attachment B (Continued)

*Type of Training

a). Principle and Practices of Radiation Protection

b). Radiocactivity measurement standardization and monitoring techniques
and instruments.

c¢). Mathematics and calculations basic to the use and measurement of
radiocactivity.

d). Biological effects of radiation.




EXPERIENCE

17.



Edward G. Fitzgerald

Education:

Experience:

June'72-Dec.'76

Jan.'77-Present

Publications:

Boston College, Chestnut Hill, MA, - BS Physics 1975
(Minors: Math and Biology)

Lowell University, Lowell, MA.- MS Applied Physics 1977
(Recipient of a fuli scholarship)
(Concentration on Health Medical and Nuclear Physics)

Equipment - Multichannel Analyzer, Single Channel Analyzer,
Auto Gamma Spectrometer, Radiochromatographic Scanner,
Scintillation Detectors, Solid State Detectors, Van de Graaff
Accelerator, Laminar Flow Hood, Centrifuge, All Nuclear
Petection Instrumentation and Lyophilization.

Product - Responsible for production of In-Vitro kits for
DTPA, HSA, MAA and Microspheres and formulating IND's for

FDA approval. Conducted research and development on iodina-
tion procedures and RIA on peptide hormones. These hormones
include: PTH, Glucagon, TSH, FSH, LH, HGH, Gastrin, Prolactin,
HCCg, HCG, HPL, T3 and T4. Initiated and directed an 8 month
study on the lyophilization of biologicals used in RIA kits.

Work - Cambridge Nuclear Corporation, Billerica, Massachusetts
Technician: Work performed during this time was on a part-
time basis. Responsibilities included Health Physics and
packaging of radiopharmaceutical products.

Manager: Operations Manager - responsibilities include the
management of production, quality control, health physics
and research and development.

Vice President of Cambridge Nuclear Corporation and Vice
President of Cambridge Nuclear Radiopharmaceutical Corp.
since 1978.

Executive Vice President of Cambridge Nuclear Corporation

and Executive Vice President of Cambridge Medical Diagnostic,
Inc. since 1980,

"A Proton-Recoil Telescope Utilizing a 900:-:2 Silicon Surface
Barrier Detector and Tubular Collimators" --- March 1977

(A paper was presented on the experimental portion of this

work at the Spring 1977 meeting of the American Physical
Society).




Stephen Henry Szczepanik

6/82

1/84

Education:

Cxperience:
1978 to 1879

to 8/79

to 6/80

to 6/82

to 12/83

to Present

University of Massachusetts, Amherst

Bachelor of Science in Zoology, Class of 1979
Magna Cum Laude G.P.A. 3.54 out of 4.00
Departmental Honors in Zoology

Craduate Level Courses at the University of Lowell
Radiological Sciences and Protection
Biological Sciences

Phillips Academy, Andover, Massachusetts
Graduating Class of 1975

Honors thesis reseuarch at the University of Massachusetts
Analysis of ribosomal temperature adaptation
using tritiated amino acids

Laboratory Technologist
New England Nuclear, Billerica, Massachusetts

Processing Gallium and Thallium in a "hot
cell™,

High school bioclogy/physiology teacher
Keith Hall, Lowell, Massachusetts

Laboratory Technologist
Cambridge Nuclear Corporation, Billerica, Massachusetts

Radiation Safety Officer
Cambridge Medical Diagnostics, Billerica, Massachusetts

Radiation Safety Offfcer/Production Supervisor
Cambridge Medical Diagnostics, Billerica, Massachusetts




Carole C. Varanelli

Education:

Thesis Title:

Stipend Awards:

September,1966 -~ January,1970
B.A. Zoology
University of Maine
Orono, Maine

January, 1970 - January,1972
M.S. Zoology
University of Maine

Locomotor Activity of Atlantic Salmon Parr
(Salmo salar L.) in Various Light Conditions
and in Weak Magnetic Fields.

National Science Foundation Research Assistant 1970-1972

Honorary Societies: Phi Beta Kappa

Experience:

July 1981 to
Present

Oct. 1978 to

July 1981

May 1975 to
Oct. 1978

Oct. 1972 to
May 1975

Jan. 1970 to
March 1972

Phi Kappa Phi
Neai Methetai

Cambridge Nuclear Corporation, Billerica, Massachusetts
RIA/R&D Supervisor

Manager of Quality Assurance

Clin-Chem Laboratories, Boston, Massachusetts
Asst. Supervisor Radioassay Laboratory

McLean Hospital, Balmont, Massachusetts
Senior Research Assistant - under Dr. James Ellingboe
Alcohol and Drug Abuse Research Center

Worcester Foundation for Experimental Biology, Shrewsbury, MA.
Research Assistant - under Dr. Sumner Burstein

University of Maine, Orono, Maine
Research Assistant - under Dr. James McCleave
Department of Zoology
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Shelley R. Barnicle

Education: Lasell Junior College - Associates Degree in Science
A.S.C.P. Certification - February 1982

4

Cambridge Medical Diagnosvics, lnc., Billerica, Massachu
Research & Development Techuologist

Development of RIA kits and procedures.

Labovatory Technician - New England Medical Laboratories

Troubleshooting and evaluation of RIA kits. Radioactive
waste control and urinalvsis.

Physizal Science Ajde - U.S. Natick Army Laboratories

Resrarching food products for the armed forces.

Nurses Aide - Walden House Health Care




Maureen A. H‘IJML]I:“

Education: Boston College 1981 - Bachelor of Science in
Biology/English

Experience: Cambridge Medical Diagnostics, Inc., Billerica, Massachusetts

Laboratory Technologist

Iodination of antigens for research and diagnostic kits.
Production of components for RIA kits.

Day Camp Director

Supervision of camp staff

Chemistry Assistant

Work/study in chemistry department at Boston College
Clinical Research Center Aide

Childrens Hospital Medical Center, Boston, KA.
Medical research aide.
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ATTACHMENT C

Element Chemical Maximum Amount that Licensee
and and /or Name of Manufacturer May Posscss at Any Time Under
Mass Rumber Physical Form This License
Wolybdenum-99 Union Carbide
Metastable state Ce 1 Elected
Technet{ium-99 Any Form _—— - TR 5000 =Ci
Union Carbide
lodine - 131 Any Form Chalk River, Acershan 5000 oCi
. Anersham
lodine - 125 Any Fera Chalk River or Union Carbide 5000 mCi
Xenon - 133 Any Form Union Carbide, Chalk River 5000 mC{
Cobalt - 60 Sealed jource New England Nuclear 1 mCi
Cesium - 137 Sealed Source Sew England Nuclear 1 mCi
Iodine - 129 Sealed Source New England Fuclear 1 mCi

Ttems cited above in Attachaent C (and referring to Section 8 of the license application) will be used for
processing, labeling and for distribution to Authorized Recipients.

Sealed sources above will be used for instrument calibrations.

Items cited above in Attachment C (and in Section 8) will be used for production, rescarch and development as
defined tn part 30 title 10 code of Federal Regulations.




ATTACHMENT D

Radlation scensitive instruments av

Diagnostics for use in the labovatory:

LYP

Celger Eberline

lonization Cutie Pic

Chamber

Portable lon Eberline PIC 3]

Chamber
Portable lon
Chamber

Eberline PIC 6A

Radiation
Monitor MRI1S

Eberline (4 ranges)

diation Eberline (4 ranges)
jonitor (Plutonium Probe)

Radiation Eberline (3 ranges)
|

Monitor MR14
Arca Monitor Victoreen
TA TBM-3

Radjiation Monitor Ludlas 16

Surface Monitor

allable at Cambridge Medical

NUMBER OF
INSTRUMENTS
RANCE ON_ HAND

0-50 mR/hr 2
0-2.5 R/hr 1

0~1C00 wR/hr
0~1000 R/hr
0-500 KCPM
(2 ranges)
0-500 KCPM

0-50 KCPM

0-100 mR/hr
0-15 mR/hr
0-500 KCPM

All of the above instruments will be alibrated on a half-vear

basis using standard procedures.

Auto gamma counters witt}
a.Searle analvytic
b.Micromedic

Radioisotopic Calibrator C

Spectrophotometer Bausch

apintec

& Lomb

Single Channel Analyser Hamner

Single Channel Analyser Ludlam

Thyreid Cannon

Multi Channel Analyser

Auto gamma counter Travcor
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ATTACHMENT E

13,0 Facilities and Equipment

13(a) Laboratory Facilities and Hoods
13(b) Effluent Systems and Storage Facilities
13(c) Respiratory Protective Equipment




ATTACHMENT | (13a)

Red Zone and Change Area

Mop Room

Men's Rest Room

Entrance to Red Zone
"Change Area"

Iodination Labs

"Red Zone"

- air flow monitor

- emergency shower
(no drain)

hoods
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ATTACHMENT £ 13(c)

RESPIRATORY TROTECTIVE EQUIPMENT

RaDeco Large Volume Air Filter

Charcoal disc filters

Resplrators

Vapor & particulate filter

Personal Air Monitors

Charcoal disc filters




15. RADIATION PROTECTION PROGRAM

The Radiation Protection Program of Cambridge Medical
Diagnostics, Inc. is descibed in the Radiation Safety
Manual which is included in this License Renewal Application
as item number 15.
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CMD RADIATION SAFETY MANUAL

SECTION I - INTRODUCTION

POLICY

The basic responsibility for radiation safety and for adherence
to applicable Federal and State regulations and requirements lies with
the General Manager. However, it is a fundamental policy at CMD that
this responsibility be shared directly with all supervisory personnel.
Therefore, each supervisor is responsible for administering his work
effort to insure that personnel under his jurisdiction are thoroughly
familiar with and adhere to the requirements of this manual and that
applicable Federal and State regulations and requirements are complied
with. Another fundamental policy at CMD is that personal safety must
be a first consideration at all times and the requirements of meeting
schedules or deadlines will not be allowed to override safety consider-
ations.

As an adjunct to the NRC Byproduct Materials License, a CMD
Radiation Safety Committee has been established to provide a continu-
ing review of the radiation safety program and provide recommendations

for improvement where necessary. In addition to this Committee, a Health

Physics Department is provided to assist supervisory personnel in fulfilling

their above responsibilities and to give advice and make recommendations
regarding rndiological protection. A more detailed discussion of these
two groups follows.

RADIATION SAFETY COMMITTEE

The CMD Radiation Safety Committee as appointed by the President
of CMD is composed of the following members:

President of CMD -~ Chairman
General Manager ~ Member
Radiation Safety Officer -~ Secretary
Member-at-Large

A primary responsibility of this Committee is to provide a continu-
ing review of the adequacy of the CMD radiation safety program and to
provide recommendations for improvement where indicated. In addition,
the Committee shall also investigate any abnormal radiation incidents

or exposures and see to the preparation of a report of the results of




such investigations. The Committee also is responsible for cercain
specific radiation control functions. These functions and the methods
by which they are normally carried out are:

1. Radioisotope Procurement and Disposal:

The procurement of all radiocactive materials on the CMD
site, as well as the disposal of such materials, requires the approval
by the Radiation Safety Committee. Normally, the Commitiee authorizes
the Radiation Safety Officer to review and approve on behalf of the
Committee all such requests.

2. Committee Meetings:

The Radioisotope Committee meets as often as necessary in order
to fulfill its responsibilities and a permanent written record of pro-
ceedings is maintained by the Secretary.

HEALTH PHYSICS

The Health Physics Department provides technical assistance, train-
ing in radiation protection practices, makes recommendations regarding
radiological protection, and executes a radiological monitoring program.
Most of the routine authority of the Health Physics section is delegated
by the President of CMD to the Radiation Safety Officer. The person
functioning in this capacity is authorized by the President to order the
modification or cessation of any activity involving the handling of radio-
active materials which threatens to produce or is producing a significant
radiological hazard. He also has the authority to suspend persons will-
fully violating either U.S. Nuclear Regulatory Commission or CMD 1adio-
logical protection regulations. In the event of the latter, a Radiation
Safety Committee meeting must be convened as soon as possible to review
the circumstances and determine the course of action to be taken with the

violator.







C. PERSONNEL MONITORING RFQUIREMENTS:

1.

2.

TLD Badges:
a. Permanently Employed Personnel

All personnel who are permanently employed by CMD and who have
occasion to enter the radiation areas shall be provided TLD badges
which shall normally be worn at all times on the CMD site. These
bcdges will be clipped co badge boards located in the Health
Physics Office. Badges should be picked up on entering the build-
ing, and must be clipped back on the board when leaving the site.

b. Working Visitors

All individuals who visit CMD to perform work in a radiation
area shal) be issued a TLD monitoring badge on a daily basis. This
badge is obtained from the Health Physics uvifice on starting work
and must be returned to this office on conclusion of each working
day. Pocket dosimeters are assigned with each working visitor's
TLD badge. TLD badges previously assigned to short-term visitors may
be re-issued to other visitors if the pocket dosimeter indicates an
exposure of less than 10 mR was received by the previous wearer. All
above individuals are instructed in Safety and emergency procedurﬂﬁ
including the use of emergency switches.

c¢. Non-Working Visitors ~

Persons who visit CMD for periods uf .ess than one day and who
do not enter a radiation area will not be assigned personnel monitor-
ing devices. Persons who visit CMD for less than one day and who
may enter a radiation area but will not ﬁerform work with radiocactive
materials, will be assigned a TLD badge and « pocket reading dosi-
meter by Health Physics. These monitoring devices must be returned
to Health Physics when the visitor leaves the site. Health Physics
may reissue such badges whenever the dosimeter worn by the visitor

indicates an exposure of less than 10 mR.

Pocket Dosimeters:

All permanently employed personnel who work in the Red Zone
Radiation Area should wear a pocket dosimeter. These dosimeters are
available on the badge board, At the end of each work period the
dosimeters should be placed in the alots provided in the badge
board. The radiation exposure recorded by these dosimeters is
determined at the end of each day to provide a day-to~day record of
exposure to gamma radiation.




3. Special Monitoring Devices:

Special monitoring devices such as finger rings, wrist badges,
etc., are available in the Health Physics office and should be
utilized whenever handling radicactive materials in a manner that
significant radiation exposures may be reached by specific sections
of the body wherein the regular film badge could not be expected to
reflect this exposure. The Radiation Safety Offirer may specify
that special personnel monitoring devices must be worn for some types
of work.

4. Investigation of External Exposures Which Exceed Administrative
Control Limits (See Section V):

a. Pocket Dosimeters

An informal investigation will be conducted by the Health
Physics section whenever pocket dosimeters reflect an unscheduled
radiation exposure which exceeds 100 mR per day. A Health Physics
investigation will be conducted whenever it appears that an individ-
uals daily exposure exceeded the maximum which can be recorded by the
dosimeters (200 mR). The TLD badge will be processed immediately
whenever this investigation indicates that the pocket dosimeter read-
ing is valid, or unless the exposure was planned on and Health Physics
is completely cognizant of the approximate exposure magnitude.
b, TLD Badges

Health Physics will conduct an investigation whenever a TLD
badge indicates that the wearer received a radiation exposure in ex-
cess of a pro-rated Administrative Control limit. A formal Radiation
Safety Committee meeting is held whenever an individual's exposure ex-
ceeds a Maximum Permissible Exposure limit,

5. Loss of Personnel Monitoring Devices:

a. The loss of any personnel monitoring device should be reported
immediately to the Health Physics Department by the individual to
whom it was issued so that a replacement device can be provided,
b. Health Physics will conduct an investigation whenever a TLD
badge is lost or damaged so that an estimate of the wearer's radia-
tion exposure can be obtained for the period during which the badge
was worn,

D. MEDICAL & BIOASSAY REQUIREMENTS

1. Physical Examinations

Any individual who is employed to work at CMD on a regu~




lar and permanent basis and whose assignment requires work with
radioactive materials or in radiation filelds significan’ly above
background levels, is classified as & radioisotope worker. In
addition, any temporary or part-time individual is also classified
as a radioisotope worker if his assignment work can reasonably be
anticipated to cause a whole body radiation exposure, in excess of
300 mRem during any thirteen-week interval.

All radioisotope workers must receive a prc—employmeﬁ( physical
examination before being permitted to work with radioactive materials.
All radioisotope workers are required to receive a complete physical
examination before termination of employment at CMD.

Thyroid Scans:
Any radioisotope worker handling in excess of 100 mCi of I-131 or

I-125 per week shall submit to a thyroid scan to determine possible
uptake of radioactive iodine. All radioisotope workers will be subject
to a quarterly thyroid scan. Thyroid scan scheduling shall be determined
by the Radiation Safety Officer.




SECTION III-FACILITIES DESCRIPTION

A. FACILITIES:

1. Zonmes:

The Billerica laboratory has been subdivided into three zones.

The subdivisions were made on the basis of the radicsctivity usage

for the purpose of radiation and contamination control throughout

the facility (See Figure 2). The designation and definition of each

area is as follows:

a. Creen Zone designates a clean zone, i.e., an unrestricted area,
as defined in 10 CFR 20. This ares consists of the Corporate and
Administrative offices, lunch room, library and conference room.

b. Yellow Zone designates an area, portions of which may be restricted
at times depending upon usage. This area encompasses the animal
room, shipping room, antibody production labs, coated tube labs,

R&D labs, stock rooms, workshop, cold rooms, walk-in freezers, lyo-

philization lab, dispensing lab, change room, and the main lab.

€. Red Zone is a restricted area in which the uncontained material is
processed. This area comprises the main production laboratory com-
plex where radicactive materisls are handled or stored. Personnel
entrance or egress from the area is only through the change area.

2. Ventilation:

The required air-flow pattern in the building has been so designed
to coincide with the radiation and contemination control area. The air-
flow pattern is established so that the Green or unrestricted ares is
the most positive and the Red or restricted ares is the least positive
with respect to air pressure (i.e., Green zone air flow, to Yellow to
Red; Red zone air is exhausted). Thus, any air flow into the building
is exhausted primarily through the hoods and plenums which comprise the
radioactive effluent exhsust, and partially through chemical fume exhaust.
The animal room is provided with {ts own air-handling system to prevent
any animal odors from intruding into the rest of the building. Afr-flow
measurements are made daily with & velometer at the interfaces of the
Green~Yellow Zone and Yellow-Red Zone. A colored thin paper strip is
continuously visible at each of these barriers and magnahelic gauges are
located at the Green-Yellow Zone barrier and at the Yellow-Red Zone barrier.
All employees have been instructed to inform the Health Physicist if any



of the air flow is not proper. Each employee has been informed of the
proper air flow. In addition, if the air flow system fails, & light in-
dicator will go on at the RSO or Health Physics office to indicate a
problem in the ventilation system.

Radioactive Effluent Exhaust System:

a. Jlodine System:

The radioactive effluent exhaust system consists of the following
components: fume hoods, glove boxes, pre-filters, sbsolute partic-
ulate filters, and activated charcoal filters. The pre-filters, ab-
solute filters and charcoal filters are housed in a stainless steel
caisson on the roof of the building. The system is equipped with two
blowers, each capable of 6400 CFM. One blower is for normal operation,
the second provides 100 percent, automatic backup. Alarming devices
signal the system status.

b. Filter Performance Monitoring:

The exhaust system is equipped with an isokinetic air sampling device
and activated charcoal filters to continuously monitor the stack filter
performance. Sampling is normally continuous. In the event of equip~-
ment fallure, sufficient parts are available so that sempling will not

be interrupted for more than 8 hours during the normal work week.
Liquid Waste:

All contaminated liquids shall be absorbed in the appropriate absorbant

material, packaged and transferred to Health Physics for proper disposal
with contaminated waste.

Solid Waste Storage Area:

The solid waste storage area is located in a separate building behind
the main building. The area consists of a cement-block building surrounded
by a chain-link fence. There 18 a double door entry into the building
which is provided with lead shielding on the interior surface of the inner
door to prevent radiation streaming when radiocactive waste {s in storage.
The building has a capacity to provide approximately 6 months accumulation
of solid waste at the present operating levels. The building entry and
fence are both supplied with locks and the ares is posted as a restricted

area.

Laboratories:

The laboratories wherein radioactive materials are handled and/or stored

and their zone locations are as follows:



SUMMARY OF LABORATORY OPERATIONS

(See attached floor plan for Red and Yellow Zones)

NORMAL NORMAL
LOCATION 1SOTOPE QUANTITY USED OPERATION
Iodination Labs (R) I-125 600 mCi Labeling, dis-
pensing, storage
Waste Room (R) 1-125 250 mC1 Waste packaging
Animal Room (Y) 1-125 0 Antibody production
Antibody Labs (Y) 1-125 50 uCi Assay
Cold Room 1 (Y) 1-125 5 mCi Storage
Cold Room 2 (Y) 1-125 100 uCi Assay Support
R&D Labs (Y) 1-125 100 uCi Assay
Coated Tube Lab (Y) I-125 0 Coated Tube Prep.
Shipping Area (Y) 1-125 0 uCi to 50mCi Packaging
Dispensing 1-125 0 Cold component
Packaging
Freezer 1 and 2 I-125 0 Cold component
Storage
H.P. Office I-125 10 uCi Calibration
Main Lab I-125 250 uCi Assay

The iodiation labs are equipped with appropriaste hoods for safe handling
and storage of radioisotopes.

A change area is provided at the entry to the Red Zone. Normal entry into
the Red Zone is via the change area.









or procesced.

Portions of permanent radiation areas which contain an actual
radiation field in which a level of 5 mRem/hour or greater is access-
ible to personnel shall normally be clesrly posted with "CAUTION -
RADIATION ARE." signs and roped off where appropriate.

3. High Radiation Area

Any area in which the major portion of the beody of an individual
could receive a dose in excess of 100 mRem in any one hour must be
designated as a high radiation area.

High radiation arzas may be established on a tenporary basis and
these areas must be conspicuously posted with appropriate signs and
must be barricaded if practicable.

C. SPECIAL PROTECTION REQUIREMENTS
1. Pre-Planning Non-Routine Production Work in Radiation Areas

Each supervisor has a primary responeilility to pre-plan all non-
routine production work performed in radiation areas in order to in-
iure that personnel radiation exposures are measured and recorded on
appropriate personnel monitoring devices and to insure that personnel
radiation exposures are restricted to administrative control limits. A
basic radiological safety practice whick should prevail when pre-planning
non-routine production work is that all unnecessary radiation exposure
should be avoided and all practicable measures should be utilized to
minimize necessary exposures.

2. Radiation Survey Requirements

Any area within a radiation zone which is posted with A ""CAUTION -
RADIATION AREA" sign should never be entered unless a survey has been
perfornud to measure exposure rates which exist in the area. Therefore,
a standard procedure is that a survey instrument be obtained and util-
ized whenever entering such an area. Additisnslly, Health Physics
routinely surveys each laboratory prior to commencing operations. The
results of these surveys are posted on the door of each laboratory.
Health Physice must be notified and requested to perform a radiation
survey whenever an exposure rate of 5.0 mRem/hour* or greator is detected
near or in an area where work is to be performed.

3. Avoid Direct Handling of Kaliation Sources

Because of the inability of most survey instruments to measure the
unusually high radiation levels which exjct at or near the surface of

small radiation sources, a required practice is to use torgs, manipula-







SECTION VI INTERNAL RADIATION CONTROL

MAXIMUM INTERNAL EXPOSURE LIMITS - RESTRICTED AREAS
1. Exposure to Airborne Radiocactive Material

No person shall knowingly be exposed to an atmosphere containing
airborne radioactive material wherein the concentration of such material
above natural background exceeds the maximum permissible concentration
levels specified in 10 CFR 20, Appendix B, Table I, Column 1. These
concentrations shall not knowingly be exceeded even though personnel may
be required to wear a respirator or other respiratory protective devices.
With reference to this maximum exposure limit, exposure concentrations may
be averaged over a 40-hour work week in any period of seven consecutive
days.

2. Exposure to Radioactive Materials in Water

No person shall knowingly drink or otherwise be exposed to water
containing radioactive materials in concentrations above natural background
which exceed those specified in 10 CFR 20, Appendix B, Table I, Column 2.
With reference to this wmaximum exposure limit, exposure concentrations may
be averaged over a 40-hour work week in any period of seven consecutive
days.

CMD ADMINISTRATIVE CONTROL LIMITS
1. Exposure to Airborme Radioactive Material

The processing of radiopharmaceuticals at CMD presents some potential
for ai.oorne activity at each stage of manufacture. The use, however, of
appropriately designed hoods and glove boxes minimizes this potential.

Either room air sampling or the wearing of a portable air sampler is

required for those operations with the greatest potential for airborne
activity.

In general, Health Physics is responsible for specifying and

providing the type of air sampling and/or other protective equipment
to be used.

2. Exposure to Radioactive Materials in Water

No one should drink any water which contains any radioactive materials
other than those which naturally exist.
3. Maximum Permissible Burdens of Radiocactivity in Total Body

As noted in the above maximum exposure limits, Federal regulations

attempt to control internal exposures by limiting exposure to concentrations

of radioactive material in air and water. However, there are other routes




through which radioactive materials may enter the body which are of

equal if not more impertant. These include direct absorption of radio-
active materials through the skin or by accidental injection directly

inte the body through a cut or a wound, In addition, radioactive materials
may also enter the body through ingestion or by direct transfer of contamin-
ation into the mouth. Therafore, in recognition of these additional routes
of entry, routine personnel exposures to radioactive materials must be ad-
ministratively controlled tc insure that the total amount of radicactive
material taken into the body does not exceed the equivalent of one MPB
(maximum permissible burden). Specific values for MPB's for most isotopes
are specified by the ICRP and NCRP and the must current conservative values
must be utilized with regard to this administrative control.

AIRBORNE RADIOACTIVITY ZONE CONTROL

All laboratories in waich radioactive materials may become airborne
periodically or in which it can reasonably be anticipated that radioactive
materials may become airborne must be permanently labelled "CAUTION - AIR-
BORNE RADIOACTIVITY AREA".

SPECIAL PRECAUTIONS

Eating, Drinking and Smoking Limitations

No beverages, food or smoking are permitted in the Red Zone. Care
should be taken in the Red Zone to insure that pencils or other similar
ocbjects are not placed in the mouth.

2. Pipette Limitations

No liquid is to be pipetted by mouth.

3. Procedure for Handling Cuts or Wounds Received in a Contamination Area

Anyone receiving a cut or wound while in a contamination area must
contact Health Physics immediately so that an evaluation may be performed
to determine whether or not radioactive materials have entered the body.
ACTION LEVELS FOR POSITIVE THYROID ANALYSIS

The administrative action levels for thyroid uptake of I-125 and I-131

are based upon the maximum permissible body burden established by the ICRP
and NCRP. Inasmuch as the effective half-life (Te) for any single isotope
varies greatly (1 to 7 days for I-131, for example) the true meaning of a
positive bioassay result is subject to considerable interpretation.

1. Thyroid
a. Action Level 1 - Uptake is 35% to 70% MPBB

Investigation of personnel technique and process equipment will

be made when individual exposure exceeds 35% of MPBB and approaches 70%
of permissible uptake.



b. Action Level 2 - Uptake exceeds 701 MPBB

If uptake is 70% of the maximum permissible body burden,
employee will be restricted from the specific nuclide operations
until accumulated dose is less than 357 of MPBB. These action

levels correspond to the following activity levels in the thyroid:

ISOTOPE ACTIVITY (uCi) ACTION LEVEL
I-131 0.05 to 0.10 1

0.10 or greater 2
1-125 0.39 to 0.77 1

0.77 or greater 2

¢c. Action to be Taken

ACTION LEVEL UPTAKE OF ACTIVITY ACTION TO BE TAKEN
] 35%Z to 70% MPBB (1) Investigate personnel
techniques and process
equipnent

(2) Notify employee of ex-

posure
2 Greater than 70% (1) Investigate personnel
MPBB techniques and process

equipment

(2) Notify employee of ex-
posure

(3) Restrict employee from
area and operation until
concentration of activity
in critical organ is less
than 357% MPBB

Action Levels for Positive Analysis

Notwithstanding the action levels herein described no one is author-
ized to expose themselves to an atmosphere containing airborne radioactive
material wherein the concentration of such material above the natural
background exceeds the maximum permissible concentration levels specified
in 10 CFR 20, Appendix B, Table I, Column 1 nor shall any person drink or
otherwise be exposed to water containing radioactive materials in concentra-
tions above natural background which exceed those specified in 10 CFR 20,
Appendix B, Table I, Column 2.






established and immediate steps shall be taken to reduce the
contamination to meet the above Yellow Zone limit.
3. Red Zone

The Red Zone has been established as a contamination area. In order
to maintain control over contamination ir this zone, the following admin-
istrative limits have been established:

a. Up to 1000dpm/100 cm? (gross gamma) - Acceptable in the hallway area
and on laboratory floors.

b. Up to 2000 dpm/100 cm? (gross gamma) - Acceptable on laboratory benches.
c. Above 2000 dpm/100 cm2 (gross gamma) - Acceptable only within the con-
fines of hoods and glove boxes.

d. Within hoods, efforts should be made to maintain as low a level of
contamination as is practical.

Smear checks wre routinely performed on a weekly basis. Non-routine
spot checks are made on a periodic basis as determined by Health Physics.
Contamination leveis which exceed the administrative limits are cleaned as
soon as possible after notification of the Production Supervisor and/or
persons responsible for the laboratory.

The routine smear surveys are made possible and practical because of
the continuing necessity to maintain the laboratories in a clean and sani-
tary condition.

SPECIAL CONTAMINATION ZONE REQUIREMENTS

1. Protective Ciothing Requirements

Red Zone shoes or shoe covers, laboratory coats and
gloves should normally be worn when entering the Red Zone. Laboratory
coaits must be worn when entering the Red Zone for
supervisory purposes or when work in the zone is such that no exposure to
significant amounts of loose contamination can reasonably be anticipated.
Specific clothing requirements may be posted outside of each laboratory
by Health Physics should the need arise tor special precautions.

2. Monitoring of Personnel and Ecuipment Leaving the Red Zone

It is a general CMD practice to monitor for contamination all person-

nel who are leaving a contamination zone and to monitor all material and

equipment which is to be removed from such a zone. A suitable monitoring
Instrument is located in the change area.









exercised to insure that contaminated waste is not placed in a
clean waste container and vice versa.

a. Handling of Contaminated Waste

The amount of waste placed in a contaminated waste container
should normally be limited so that the radiation level at one
foot from the container does not exceed 2mR/hour. These containers
are collected periodically by Health Physics and repackaged for
transfer to a commercial waste disposal firm. Whenever a sufficient
amount of radiocactive waste is placed in a container so that the
radiation level exceeds 2 mR/hour at one foot, special arrangements
should be made with Health Physics to pick up the containers. In
any event, the amount of waste placed in these containers should al-
ways be limited so that the resulting radiation level from a container
does not exceed 100 mR/hour at one foot. Radiocactive waste which pro-
duces a radiation level in excess of this value must be considered as
high level waste and should be stored in shielded containers. Special
arrangements should be made with Health Physics for the disposal of
any high level wastes.

b. Handling of Clean Waste

Clean waste cans are collected periodically by, and shall be moni-
tored by, Health Physics before disposal from the controlled areas of
the facility.

2. Liquid Waste

All liquid waste shall be put in appropriate containers and solidi-
fied. Health Physics shall arrange for the proper disposal of these
wastes.

3. Gaseous Waste

heasures should be utilized whenever practicable to entrain or chem-
ically absorb any radioactive gases or volitiles to avoid direct release
to the atmosphere. Any operation wherein gaseous radioactive material
may be released into a hood or other enclosure which eventually exhausts
through a stack which is not equipped for gaseous monitoring must be
approved by Health Physics in advance of the planned release so that

quantitative evaluations and monitoring can be performed.






EXHIBIT 1

Work Permit

The Radiation Safety Commit ee has reviewed the training and ex-

perience of _and hereby

authorizes him to perform

operation involving the radionuclide

without immediate supervision.

This authorization is given with the assumption that the standard
procedure for the above operation will be utilized. Deviations from
this procedure which may alter the product require immediate notifica-
tion of the Production Supervisor and Quality Control. Deviations
which may involve increased radiation exposure to the above named in-
dividual or to those around him require immediate notification of

Health Physics and the Production Supervisor.

Production Supervisor Date

Date

Radiation Safety Officer






J_
















-A‘ - -

Foreword

appendices which follow are for the express purpose
nience of pr iding CMD's employees with additional
and general rules of practice for :the laboratories.
these gelieral rule are subject to change or modification
2@C arises. lhese d;’pl“ﬂ‘.iln es may be senarated fro the
afety Manual without alter.ing the intent thereof.









Airborne Concentrations in Restricted Areas

A. AIRBORNE LEVELS

This Appendix delineates the laboratories and airborne concentra-
tion limits worthy of special note by CMD employees. The values given
are based upon a 40 hour week and take no credit for respiratory pro-
tection. The limits may be adjusted on a time weighted basis to account

for shorter exposure periods.

Concentration uCi/cc

Location Isotope Insoluble Soluble
(particulate) (Caseous)
-7 -9

Dispensing Laboratory I-125 2 x 10 5 x 10
Research & Devel. Lab. 1-125 2 %3077 5 x 1077
Protein Iodination Lab. I-125 2 x 10-7 5 x 10—9

MONITORING REQUIREMENTS

Personnel processing iodine shall wear portable air samplers for
the purpose of sampling the air in the breathing zone. All air samples
thus taken will be analyzed and the results interpreted by Health Physics.
Records of air sample analyses shall be kept by Health Physics in an
appropriate log.

Processing of isotopes in fume hoods does not normally require the
use of portable or room air samplers. However, Health Physics should be
notified immediately in the event of a spill outside the hood so

that appropriate air samples can be taken to access the airberne hazard

involved, if any.
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left except to remove the surface concrete with a chisel. Similarly,
contaminated wood surfaces must be planed or removed.

Detergents or wetting reagents may frequently be used as success-
fully as harsher reagents for the decontamination of strippable plastics
on polished stainless steel, glass or other smooth impervious laboratory
surfaces. However, the combination of the contaminating conditions, the
surface materials and the cleansing agent are interdependent variables
that often influence the decontamination process. A list of some deter-
gents that have been found useful for some decontamination problems is
given in the appendix to NBS Handbook 48.

TRAPS AND DRAINS

Traps and drains may sometimes be decontaminated by the following
procedures:
1, Flushing thoroughly with a large volume of water.
2. Scouring with a rust remover.
3. CSoaking in a solution of citric acid prepared by adding

1 pound of acid to 1 gallon of water

4. Flushing thoroughly with a large volume of water.
NON-ROUTINE OR SPECIAL PROCEDURES

In any case of non-routine decontamination, the method to be used

must be approved by Health Physics and Supervisor prior to initiation.













APPENDIX E

Emergency Procedures

MINOR SPILLS (INVOLVING NO RADIATION HAZARD TO PERSONNEL)

:
z.
the

~N O n >

and

Notify all other persons in the room at once.
Permit only the minimum number of persons nacessary to deal with
spill into the area.
Confine the spill immediately:
Liquid Spills: Wear protective gloves
Drop absorbent paper on spill

Dry Spills: Wear protective gloves
Dampen thoroughly, taking care not to spread the
contamination.
Drop absorbent paper on the contaminant,

Notify Health Physics as soou as possible,

Decontaminate.

Monitor all persons involved in the spill and cleaning.

Permit no person to resume work in the area until a survey is made

approval of the Tadiation Safety Officer is secured.

MAJOR SPILLS (INVOLVING RADIATION HAZARD TO PERSONNEL)

1.

Notify all persons not involved in the spill to vacate the room at

once. Notify Healtk Physics, give information as to isotope, extent

of spill, injuries, etc. Do not allow persons in immediate spill area

to leave uniess significant exposure will be caused by remaining.

&s

If the cpill is liquid and the hands are protected, right the con-

tainer.

.
for
4,

If the spill is on the skin, flush thoroughly using a sink intended

contaminated wastes.

If the spill is on clothing, discard outer or protective clothing

at once and place into a plastic bag.

3.
6.
e

8.

Vacate the room.

Take immediate steps to vecontaminate personnel involved, as necessary
Decontaminate the area under supervision >f authorized personnel.
(Personnel involved in decontamination must be adequately protected)

Monitor all persons involved in the spill and cleaning to determine

adequacy of decontamination.
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APPENDIX G

Definitions

For purposes of this manual the following definitions shall apply:

1. AIRBORNE RADIOACTIVE MATERIAL. This means airborne radiocactive

material in any form such as dusts, fumes, mists or gases.

2. ASSAY. The determination of kind and quantity of radioactive
materials present by physical or chemical measurements.

3. CLEAN AREA. Any area which is to be kept free of contamination by
strict preventive measures.

4. CONTAMINATION. Deposition of radioactive material in any place where

it is not desired, and particularly in any place where its presence can

be harmful. The harm may be in vitiating the validity of an experiment

or a procedure, or in actually being a source of danger to persons.

5. CURIE. (¢) A unit of radioactivity defined as the quantity of any

radioactive nuclide in which the number of disintegrations per second
10

i 3.7 % .,

6. CONTROLLED AREA. Any area access to which is restricted.

7. DOSE. The amount of radiation expressed in roentgens, rads, or rems.
8. DOSE RATE. Dose per unit time.

9. HALF LIFE . Time for the activity of any particular radioisotope to
be reduced to half its initial value.
10. HAZARD, RADIATION. See Radiation Hazard.
11. HEALTH PHYSICIST. A person fitted by training and experience to per-

form dependable radiation surveys to oversee radiation monitoring, and to
estimate the degree of radiation hazard.
12, HIGH AIRBORNE CONCENTRATION AREA. Any room, enclosure, or operating

area in which airborne radiocactive materials exist in excess of the maxi-

mum permissible concentrations specified in Table 1, Column 1 of 10 CFR 20.
13. HIGH RADIATION AREA. An area in which there exists a radiation level

in excess of 100 millirem in any one hour.

14. MAXIMUM PERMISSIBLE DOSE. A dose of radiation that, in the light of

present knowledge, is not expected to cause appreciable bodily injury to
a person at any time during his lifetime.

15. MONITORING: Periodic or continuous determination of the dose rate
in an occupied region or of the dose received by a person.

16. RAD. The unit of absorbed dose, which is 100 ergs/grams.



17. RADIATION. X-rays, gamma rays, alpha and beta particles, high-speed
electrons, neutrons, protons, and other nuclear particles; but not sound
or radio waves, or visible, infrared or ultraviolet light.

18. RADIATION AREA. Any area in which precautions against radiation

exposure are required. This includes any controlled area in which there
exists a radiation level over 2.5 millirem in any one hour or over 100
millirem in any seven consecutive days.

19. RADIATION HAZARD. Any condition that might result in the exposure

of persons to radiation in excess of the maximum permissible dose.

20. RADIATION SURVEY. Evaluation of the radiation hazards incidental

to the production, use, or presence of radiocactive materials or other
sources of radiation under specific set of conditions. Such evaluation
custeomarily includes a physical survey of the disposition of materials
and equipment and measurements of the dose rates of radiation that may
be involved.
21. RADIOACTIVE MATERIAL. Any material, solid, liquid, or gas, that
emits radiation spontaneously.
22. RELATIVE BIOLOGICAL EFFECTIVENESS (RBE). The ratio of lightly fil-
tered x-ray dose generated at potentials of 200-300 kiloveolts to the dose

that is required to produce the same biological effect by the radiation
in question.
23. REM. That quantity of any type of ionizing radiation (including
neutrons) which when absorbed by man produces an effect equivalent to the
abscrption of one roentgen of x-or gamma radiation.

24, ROENTGEN (r). The quantity of x-or gamma radiation such that the

associated corpuscular emission per 0.001293 grams of air produces, in
air, ions carrying 1 esu of quantity of electricity of either sign.
25. SHALL. Denotes that the ensuing recommendation is necessary or
essential to meet the currently accepted standards of protection.

26. SEALED SOURCE, Padioactive material enclosed in a manner which pre-

vents the escape of any radioactive material, but at the same time per-
mitting radiation to come out for use.

27. SHOULD . 1Indicates advisory recommendations that are to be applied
when practicable.

28. SURVEY. See Radia' ‘on Survey.

29. UNCONTROLLED AREA. Any area access to which is not restricted.




