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. NORTHEASTERN OHIO UNIVERSITIES COLLEGE OF MEDICINE

RADIATION SAFETY PROGRAM

Design and Purpose of the Radiation Safety Program

A.
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The ALARA Goal
The chief goal of the NEOUCOM radiation safety program

is to minimize the exposure to radiocactive materials
and their radiations to a level AS LOW AS IS REASONABLY
ACHIEVABLE (ALARA). Not only are we concerned with
maintaining radiation doses less than the maximum
permissible limits, but also with maintaining doses to
both workers and the general public to levels as far
below the maximum permissible limits as possible. As
outlined in U.S. Nuclear Regulatory Commission's Regu-
latory Guides 8.10 and 10.2, there are three objectives
to an effective ALARA program.

To reduce occupational radiation exposure to
levels reasonably achievable by means of good
radiation protection planning and practice.

> i To reduce radiation exposures to the general
public to levels as low as is reasonably achievable.

3. Commitment of management to encourage good radia-
tion safety planning, to establish and enforce
radiation safety practice, and to remain vigilant
to the goal of improving the radiation safety
program.

Purpose of the Radiation Safety Manual

This manual is designed to provide information to
personnel and the general public concerning the
structure ~f NEOUCOM's Radiation Safety Program.
It presents those procedures adopted by the NRC
and the Radiation Safety Committee as safe, rea-
sonable, and enforceable. Because it is submitted
as part of the application for renewal of our
Byproduct Material License with the US NRC, it is
designed to conform closely to the Code of Federal
Regulations 10 CFR 20 entitled, "Standards for
Protection Against Radiation", and other pertinent
sections of the Code dealing with academic insti-
tutional programs. Similar regulations of the
Ohio Department of Health are also specified by
the Ohio Administrative Code (Chapters 3701-38,
3701-39, 3701-40). Copies of these regulations
are on file in the Radiation Safety Office and
library.



e, Administrative Line of Authority
. Radiation Safety Officer (RSO)

The Radiation Safety Officer is vested with the
responsibility and authority to administer and
enforce the regulations of the NRC and the Ohio
Department of Health. The RSO oversees all aspects
of the safety program. He is charged with making
the ultimate institutional decisions regarding
violations of the radiation safety program. The
RSO reports to the Director of Basic Medical
Sciences and performs the following duties:

a. General surveillance of all health physics
activities, including both personal and
environmental monitoring.

b. Furnishing consulting services to personnel
at all levels of responsibility on all aspects
of radiation protection.

¢, Receiving, delivering, and shipping all
radioactive materials coming to or leaving
the NEOUCOM campus.

d. Monitoring of all materials, devices, or
equipment capable of producing penetrating
radiations.

e. Receiving, reviewing, and acting on all appli~

cations for the use of radiation sources to
determine if the proposed work can be safely
accomplished within the existing licensed pro=
cedures and isotope possession limits.

f. Instructing personnel in proper procedures
for the use of radioactive materials.

g. Approving all purchase requisiticns for
radioactive materials assuming that receipt
of the ordered material will not exceed the
license possession limits.

h. Administration of the waste disposal program.
Obtaining and keeping all Federal, State, and
Local waste disposal records and permits.

i. Performing leak tests on all sealed sources
at minimum 6 month intervals.

Maintaining an inventory of Radiation Safety

detection equipment in proper working order
and recalibrated on an annual basis.
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k. Maintaining a current inventory of radio-
active materials on campus to be updated on a
monthly basis.

X Storage of all radioactive materials not in
current use.

m. Maintaining permanent records of:

personnel occupational exposures
receipt of radioactive materials
disposal of radioactive materials
laboratory monitoring

n. Maintaining the radioiodination laboratory,
and storage and waste facilities.

The Radiation Safety Office maintains the following
instruments and equipment to be distributed to investi-
gators when the need for monitoring equipment arises.

Type of Manufacturer Model # Number Radiation Sensitivity
Instrument Available Detected Range
T =
Survey Meter Victoreen 493 2 beta above 0 ~ 50 et/he
with 200 kev
GM Probe Victoreen 491-40 ganms above
12 kev
Survey Meter Victoreen 490 1 alpha above 0 = 7.5 sf/hr
with 3.5 Mev
Pancake Victoreen 489-110 beta above
M Probe 35 kev
gamma above
6 kev
Frisker Meter Victoreen 495 1 beta above O ~ 500,000
with 200 kav cMM
CM Probe Victoreen 49140 gamna above
12 kev
Survey Meter Victoreen 290 1 gamma «2 =~ 20 s /hr
with 10 = 40 kev or
Scint., Probe Victoreen 425-110 0 -~ 800,000
CPM
Ton Chamber Victoreen 470A | alpha above 0 = 3 R/he
8 Mev
beta above
120 kev
gavna above
10 hev
Contamination Victoreen 10900 H beta, 0 -~ 50,000 CPM
Meter with panma,
Pancake GM alpha
Probe
Pocket Victoreen S4IR 2 gaoma 0 « 200 o /hr
Dosimeter 30 kev =

1 Mev




The office also has use of the following equipment:

1 - Packard model #9012 Multichannel Analyzer

2 - Beckman model #LS 9000 Scintillation Counters
1 - Beckman model #LS 100C Scintillation Counter
Radiation Safety Committee

The committee will be comprised of authorized

users appointed by the Director of Basic Medical
Sciences. The Director and the RSO will be non-
voting members of the Radiation Safety Committee.

The Radiation Safety Committee performs the follow-
ing functions:

a. Provide advice to the RSO on policies and
technical matters regarding radiation safety.

b. Receive and review periodic reports from the
RSO on monitoring, contamination, and person-
nel exposure.

Conduct periodic audits of the Radiation

Safety Office to determine that all necessary
functions are being performed at their required
intervals, and all required records are

intact.

NEOUCOM Policy Governing Violations of NRC Regula~
tions

The RSO has the right to fully investigate a
possible hazard at any time. He has the authority
for making final institutional decisions regarding
violations of NRC or NEOUCOM regulations involving
the safe handling of radioactive materials.
Violations of safety regulations can range from
the incidental to being life-threatening. With
advice from the Radiation Safety Committee and/or
the Director of Basic Medical Sciences, the RSO
will determine the severity of the violation and
the appropriate prompt action. The RSO has the
right to immediately terminate any activity found
to be a threat to health or property. Those
individuals committing serious violations or
frequently violating safety standards will have
their privilege to use radioactive materials
revoked.




if necessary, individuals may appeal a decision to
the Chairman of the Radiation Safety Committee who
may schedule an agenda item in their behalf. In
the event of a disagreement between the RSO and
the Radiation Safety Committee, or at the request
of the appellant representatives of the NRC will
be contacted to review the situation.

Personuel Involved in the Use of Radioactive Material

This secticn discusses the requirements for participation in
the radiation safety program, and outlines the training and
responsibilities of each person in the program.

A. Authorized Users - Faculty

All individuals who desire to use radiolisotopes or

other forms of ionizing radiation must provide a sum-
mary of their past training and experience in handling
radioactive materials (see following page 7). The com-
pleted form will be submitted to the RSO who will

either accept the credentials as sufficient or recommend
additional procedures to follow before accepting him as
an authorizec investigator.

The authorized investigator will be responsible for the

health and safety of all personnel in his laboratory.
He must be sure that procedures used to accomplish the
intended research goals are as safe as possible. He is
respcasible for:

: 47 Determining that all individuals working in the
laboratory have completed the necessary training
programs before beginning to handle radioactive
materials.

Assuring that all personnel working in the labor-
atory are included in the personnel monitoring
program 1f necessary.

Monitoring his laboratory's ambient conditions as
often as necessary to determine that exposure to
radiation is maintained ALARA.

Labeling of all areas and materials with the
proper warning signs, and assuring that the
information is kept current and accurate.

Proper disposal of radioactive wastes and pre-
venting the accumulation of excessive guantities
of waste material in the laboratory.

Notifying the RSO of any changes in personnel,
techniques, or physical facilities from those
outlined in their original approved procedures.




TRAINING AND EXPERIENCE OF AUTHORIZED USERS

NAME OF APPLIC DATE
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effects of rad-
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Individual Users - Visiting Faculty, Post-Doctoral
Fellows, Technical Support Staff, and Students

All must meet the following specific requirements
before beginning work with radiocactive materials.
Past coursework or experience gained on the job will
not exempt an individual from completing these
requirements.

1. All must pass a written examination approved by
the Radiation Safety Committee and administered by
the RSO. The examination will test the individuals
knowledge of the fundamentals of radiation physics,
the effects of radiation on living systems, prin-
ciples and practice of radiation safety, measure-
ment of radioactivity and monitoring techniques,
and the mathematics and calculations basic to the
use and measurement of radioactivity. All test
results are kept on file in the Radiation Safety
Office.

- All must work under the supervision of an author-
ized investigator. All will be responsible for
setting up and completing their experiments in as
safe a manner as possible. They shall report all
unsafe conditions to the authorized investigator
responsible for that area or the RSO.

EXCEPTIONS: Only those individuals who are listed on
another NRC license as individuals who will use or
directly supervise the use of licensed material will be
exempt from taking the exam.

Ancillary Personnel

All ancillary personnel (e.j., security, cleaning,
maintenance, etc.) who enter laboratories containing
radioactive materials will be briefed on current poli-
cies and procedures either by memo or by group meetings
at least once a year.



II1. Safety Monitoring Program

This section describes the monitoring of radiation exposure
to personnel by dosimetry, bioassay, and laboratory survey
programs. The goal of the monitoring program are:

1)

2)
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To maintain safe conditions for all personnel working

in restricted and unrestricted areas. Frequent monitor-
ing of laboratories and personnel permits corrective
steps to be taken when necessary to assure that indi-
viduale do not exceed their maximum permissible exposure
limits, and that radiation levels remain as low as
reasonably achievable (ALARA).

To maintain the required permanent records of personnel
occupational exposure histories and laboratory working
conditions.

Personnel Film Badge Dosimetry Program

NEOUCOM contracts with R.S. Laundauer Co., or other
suitable firm, for a monthly radiation film badge
program. The standard badge given to personnel is a
"whole body" badge. Special ring or wrist badges are
available for situations in which hand exposures may be
excessivly high compared to whole body exposures. They
are specifically required when handling > 1 mCi of
strong beta or gamma emitters. Exposure to radiation
is detected by photochemical exposure of film sealed in
a paper holder and inserted into a plastic badge. The
badge contains areas of varying densities of plastic
and metal which differentially shield the underlying
film. Subsequent development of the film allows the
exposure dose to be estimated by dosimetry. This
estimated dose is reported monthly to the Radiation
Safety Office. Any individual receiving a dose above
background levels (10 mR/month) will be immediately
notified.

wWho should wear a film badge?

Any individual handling x-ray, gamma-ray, or high energy
beta emitting isotopes (e.g., 125-1, 60-Co, 32-P) or
Xx-ray producing equipment must wear a film badge.
Workers in areas where these isotopes or equipment are
handled must also wear film badges. Individuals work-
ing exclusively with low energy beta emitters (eg., 3-H,
14-C) need not wear a badge since the radiations are
not of sufficient energy to expose the film. The
Radiation Safety Office also has several pocket dosi-
meters which may be borrowed for limited occasions.
Dosimeters are best suited for more accurately measur-
ing short term exposures, but must be worn in addition
to the film badge. The maximum permissible exposures
for NEOUCOM personnel are as follows:
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MAXIMUM PERMISSIBLE DOSE LIMITS

Dose in mRem

Occupational Fadiation Workers Monthly Quaterly Yearly
Whole Body 400 1,250 5,000
Skin 2,500 7,500 30,000
Hands and Feet 6,000 18,750 75,000
Pregnant Women 40 125 500
Non-Occupational Personnel 40 125 500
Minors under 18 years of age 40 125 500

All exposures above minimal (minimal (M) is less than

10 mRem) will be reported to the individual as soon as
they are detected. The RSO will attempt to determine
the cause of the exposure and try to eliminate it. In
the event of whole body exposure greater than 100
mRem/month, the RSO will notify the individual exposed,
the authorized investigator responsible for the individual,
and the chzirman of the Radiation Safety Committee. If
deemed necessary, a meeting of the Radiation Safety
Committee will be schedule. All concerned will attempt
to determine the cause of the exposure and take correc-
tive measures. Corrective measures may include revision
of laboratory procedures, construction of additional
shields, and/or suspension of the use of radioisotpoes
by the individual for the remainder of the calendar
quarter.

Exposures above 1250 mRem in a quarterly period must be
reported by the RSO to the NRC. The individual must be
removed from exposure and not allowed to work with
radioactive materials until their time-average exposure
falls below this amount.

On a annual basis, all individuals on the badge ser-
vices will receive a copy of their "Current Occupational
Radiation Exposure". The report must be signed and
returned to the Radiation Safety Office. Individuals
should keep a copy of the report for their records.

The signed acknowledgement of radiation exposure his-
tory will be kept on permanent file in the Radiation
Safety Office. All individuals have the right to
examine their exposure reports at any reasonable time
in the safety office. Future employers of the individ-
ual have the right to obtain a copy of their exposure
history.
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Bioassay Programs
The bioassay program is designed to:

) 4 Assure the investigator that no radioactive material
has been inhaled, absorbed, or ingested during the
handling of certain radiosotopes under certain
conditions.

- Take appropriate clinical action if certain levels
of radiocactive materials are detected to assure
the continued health of the individual.

Bioassays are performed on an "as needed" basis, and

are only required under certain circumstances. NEOUCOM's
policy 1s to minimize as much as possible those situa-
tions requiring bioassays.

Who must be bioassayed?

Guidelines published by the U.S. N.R.C. stipulate that
individuals handling specific quantities of tritium
(®H) labeled compounds and/or specific quantities of
1251 or 1311 labeled compounds must be bioassayed.

All workers involved in the processing of ®H under
conditions sufficiently close to or exceeding those
shown on the following page (pg. 12) must participate
in the bioassay program.

It is anticipated that seldom, if ever, will that
activities in the table be exceeded. Experiments
involving *H nucleotide precursors at levels exceeding
the table shall be performed in a -adiologic:1l fume
hood and investigators will wear lab coats througl out
the experiment. The Radiation Safety Officer shall be
notified at least 8 hours before such an experiment.

Urinalysis will be performed as needed. Within 48
hours following the use of excessive quantities of 3H
compounds, urine will be collected. Triplicate 1ml
samples will be counted by liquid scintillation using
an aqueous cocktail. If routine use of excessive
quantities of isotopes are planned, urinalysis will be
performed bi-weekly until one month after use of 3H at
excessive levels has ceased.

If 3H excretion rates exceed 50 uCi/liter (1e. greater
than 110,000 dpm per milliliter) the following steps
will be taken:

3. The individual will be immediatly referred to the
Medical Physics section of Robinson Memorial
Hospital. (Ravenna, Ohio)



TRITIUM ACTIVITY LEVELS OR CONCENTRATIONS ABOVE WHICH BIOASSAY SHALL BE REQUIRED

HT™ Form HT or T, Gas Nucleotide| HTO mixed with
(an. .orms in sealed precurse:s| more than 1l0Kg
TYPES OF OPERATION other than process vessels of inert H0
right column) or other
substances
Processes in open room or bench, with
possible escape of tritium from process 10 mCi 10,000 mCi 1 mCi 1 mCi
vessels.
Processes with possible escape of tritium,
carried out within a fume hood of adequate 100 mCi 100,000 mCi 10 mCi 10 mCi
design, face velocity, and performance
reliability.
Processes carried out within gloveboxes,
di i d, b ith possible ) ; .
BREVIIELLY Rates NG VSRR pOREINL 1,000 mCi 1,000,000 mCi 100 mCi 100 mCi

release of tritium from process and
occasional e .posure to contaminated box
and box leakage.

Quantities present (less than 10Kg) may be considered either the amount processed by an individual

at any one time (when accidental intake is more likely), or the amount of activity entered into
process (throughput) during any one month when routine handling of repeated batches is the more
likely source of exposure. Concentrations in the right hand column may be used when activity in
process is always diluted in more than 10Kg of other reagents, as in nuclear reactor coclant systems.
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The incident will be reported to the NRC in
accordance with section 20.403 of 10 CFR 20.

The Radiation Safety Committee Chairman, Division
Director, and Authorized Investigator in charge of
the area will be notified.

A survey of the operation and the area it was
performed in will be conducted to determine the
cause of the exposure. Evaluations to determine
how best to eliminate future possible exposures
will be conducted.

Implement corrective procedures necessary to
reduce further exposures. These may include
removing the individual from further work with
excessive quantities of 3H or prohibiting use of
excessive quantities of %H in that work area.

Perform urinalysis orn a weekly basis until excre-
tion rates of less than 5 uCi/liter (ie. 11000
dpm/ milliliter) are seen for 2 consecutive weeks.

In the event that greater than 5 uCil/liter but less

than 50 uCi/liter are observed, the urinalysis procedure

will be repeated within 48 hours. If levels are still
above 5 uCil/liter, steps 3 - 6 will be implemented.

The activity levels above which bioassay shall be
required for '25 or 1311 are shown on the following

page.

The thyroid burden for each individual partici-

pating in the program will be determined as follows:

1.

Bioassay measurements will be performed with a
Victoreen model #290 Thyac IV survey meter equiped
with a model 425-110 thin window scintiliation
probe. The meter will be calibrated against a
known standard enclosed in a lucite neck phantom
to simulate tissue equivalency and thyroid posi-
tion. Survey readings will be taken from the neck
region of the individual and compared with a
control reading taken from the individual's thigh.
These values will be used to estimate the individ-
uals thyroid burden.

Bioassays will be performed at the following
frequencies:

a. Initial preoperational baseline reading -
Performed within 2 weeks prior to beginning
work with radioactive iodine.



ACTIVITY LEVELS ABOVE WHICH BIOASSAY FOR 125-I OR 131-I IS NECESSARY

Activity Handled In Unsealed Form
Making Bioassay Necessary

Types of Operations Volatile or Bound to
Dispersible Nonvolatile
Agents

Processes in open room or bench, with possible escape 01 mCi 1 mCi
or iodine from process vessels. d 3

Processs with possible escape of iodine carried out

within a fume hood of adequate design, face velocity, .1 mCi 1 mCi
and performance reliability,

Processes carried out within gloveboxes, ordinarly ) )
closed, but with possible release of iodine from 1 mCi 10 mCi

processes and occasional exposure to contaminated
box and box leakage.

Quantities present may be considered the amount in process by a worker at one time. Quantities

in the right-hand column may be used when it can be shown that activity in process is always
chemically bound and processed in such a manner that 125-1 or 131-I will remain in nonvolatile
form and diluted to concentrations less than 0.1 uCi/mg of nonvolatile agent. Capsules (such as
gelatin capsules given to patients for diagnostic tests) may be considered to contain the radio-
iodine in nonfree form, and bioassay would not be necessary unless a capsule were inadvertently
opened (e.g., dropped and crushed). On the other hand, certain compounds were radioiodine is
normally bound are known to release radioiodine when the material is in process, and the left-hand
column may then be applicable. In those laboratories working only with 125-I in radioimmunoassay

(RIA) kits, the quantities of 125-I are very small and in less volatile forms: thus, biocassay
requirements may be judged from the right-hand column.
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a.

Routine - Performed at the frequencies listed
in NRC 8.20, Regulatory Position 4. Initially,
bioassays will be performed within 72 hours
following entry of an individual into an

areas where bicvassays are required, but
waiting at least 6 hours for distribution of

a major portion of the iodine to the thyroid.
For individuals who are continually using
radioactive iodine, bioassays will be per-
formed at a minimun of every 2 weeks there-
after. For individuals who use radioactive
iodine in an infrequent basis (less than

every 2 weeks), bioassays will be performed
within 72 hours (but no sooner than 6) of the
end of the work period. After a 3 month
measurement period, the frequency of bioassays
for continual users can be reduced to monthly

or quarterly periods if criteria outlined in
NRC 8.20 are met.

Postoperational - A bioassay will be performed
with 2 weeks of the last possible exposure of
radioactive iodine when the individual is
terminating all potential exposure.

Diagnostic - Follow-up bioassays will be
performed within 2 weeks of any measurement
exceeding levels given as action points in
NRC 8.20 regulatory postion 5-1, and within 1
week for levels exceeding those given in 5-2.

3. Whenever the thyroid burden is found to exceed
0.12 uCi of '25I or 0.04 uCi of 3!, the following
steps will be taken:

The RSO will conduct an investigation of the
operations involved to determine the cause of
the exposure, and evaluate the potential for
further exposure.

Corrective action will be implemented to

eliminate or reduce the potential for further
exposures.

Repeat bioassays within 2 weeks to confirm
the presence of radioactive iodine and esti-
mate the effective biological half-life.

Notify the NRC as required in 10 CFR 20,
parts 20.108, 20.405, 20.408, and 20.409.




C.
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If the thyroid burden is found to exceed 0.5 uCi
of '251 or 0.14 uCi of 1311, the following actions
will be taken immediately:

a. Refer the individual to the Medical Physics
section of Robinson Memorial Hospital
(Ravenna, Ohio).

b. Carry out steps 3a-d above.

¢, Notify the Director, Radiation Safety Commit-
tee Chairman, and authorized investigator re-
sponsible for the area the exposure occurred in.

d. Carry out repeated measurements at 1 week
intervals until the thyroid burden is less
than 0.12 uCi of 251 or 0.14 uCi of 13171,

e. Evaluate the possibility of longer-term
compartments containing 1251 or 1311 to
ensure that appreciable exposures to these
compartments do not go undetected.

Laboratory Surveys

1.

Survey Methods

The RSO will monitor all rooms in which radioac-
tive isotopes are either used or stored. Monitor-
ing will consist of both surveys and surface

wipes. Surveys will be used to verify that the
radiation levels in all areas accessible to person-
nel are such that a major portion of the body

could not receive exposures exceeding the following:

Unrestricted areas 0.2 mRem/hour
(eg. halls, offices, non-radiation labs)

Radioactive Materials Areas 2 mRem/hour
(e.g. Type C radioisotope laboratory)

Restricted Radiation Areas 5 mRem/hour
(eg. Type B radioiodination laboratory)

Wipes are performed to detect removable surface
contamination. Areas of approximately 100-150 cm?
are wiped with filter paper moistened in 50%
ethanol. The filter paper is placed into vials
and evaluated in a Beckman LS 9000 scintillation
counter. All vials are counted on a 3 window
program to determine the quantity and type of
radioisotopes present. Investigators will be
notified in writing of any contamination exceeding
200 dpm/100 cm? or any other unsafe conditions in
their laboratories.
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2. Survey Frequency

NEOUCOM designates 3 levels (LOW, MEDIUM, HIGH) of
survey frequency based on the maximum activity of
radionuclide, the physical and chemical form, and
the specific proposed use. The table below gives
ranges and appropriate modifying factors for
various procedures.

Required Laboratory Survey FPreguencies

Toxicity Survey Frequency Category
Class
LOW MEDIUM HIGH
1 < 10 uCi 10 uCi - 1 mCi > 1 mCi
2 < 1 mCi 1 mCi - 100 mCi > 100 mCi
3 <100 mCi 100 mCi - 10 Ci > 10 Ci
B < 10 Ci 10 Ci = 1000 Ci >1000 Ci
Procedure Modifying Factor
Simple Storage « « « « ¢ o ¢ o s s ¢ o o s s s o s s x 100
Very simple wet operations & & . @ R . o x 10
Normal chemical operations . . .« ¢« ¢ ¢ ¢ ¢ ¢ o ¢ o« & x 1
Complex wet operations .« « « ¢ s o ¢ o o o s o« o » x 0.1
Simple dry operations . « « « ¢ ¢ o o + &« &+ o o s . x 0.1
Volatile radioactive compounds. « « « « « o« o ¢ o o =« x 0.1
Exposure of non-occupational personnel . . « « « « & x 0.1
Dry and dusty operations .« « « & « o o & s s s s o @ x 0.01

The initial survey frequency must be multiplied by the appropriate
modifying factor to determine the required survey frequency. Required
frequencies are as follows:

LOW - Not less than once per month
MEDIUM =~ Not less than once per week
HIGH - Not less than once per normal working day

Every investigator, technician, student, or other
individual is responsible for monitoring his own oper-
ations. Many projects are of such a nature that moni-
toring instruments must be on hand at all times. The
RSO maintains an inventory of calibrated survey meters
to be distributed to those laboratories desiring or
needing such equipment.

Pregnant Workers

To assure the health and safety of a developing fetus,
the NRC has outlined specific steps to be taken in the
protection of pregnant radiation workers. Regulatory
Guide 8.13 contains information which must be presented,
both orally and in writing, to the pregnant worker, her
supervisor, and all laboratory co-workers. In order
that NEOUCOM may comply with these guidelines, all
female employees must notify the Radiation Safety
Officer if they become pregnant. This information will
be held in strict confidentiality, and only those
individuals listed above will be notified.
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‘ IV. Policies and Procedures

A.
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Authorization of Radioactive Materials Locations

All rooms in which radioactive materials or radiation
producing equipment are used must be specifically
approved for that purpose. Approval for use will be
given by the RSO with the advise of the Radiation
Safety Committee and the Division Director. Approval
will consider the isotope to be used, the maximu:
activity expected, the volatility and dispersibility of
the radioactive matierals, and the specific procedures
to be carried out in the area. Other factors wh:ch may
influence a decision are the amount of bench space,
fume hoods, bio-hoods, shielding, storage space, and
waste handling facilities.

All rooms approved for use of radioactive materials

must also be under the direct control and supervision
of an investigator authorized for radioisotope usage.
The investigator must accept full responsibility for
continual safe conditions in that laboratory. Core
facilities such as the cold room are under the super-
vision of the Program Chairman and Director. All areas
will be classified as Minimum Quantity, Type C, Type B,
or Type A according to the following tables (pgs. 19-20).
Laboratories will be restricted to the maximum allowable
activities indicated.

Definitions: The Nuclear Regulatory Commission defines
areas according to the following guide-
lines.

1) Unrestricted area - "means any area to which
access 1s not controlled by the licensee for
purpose of protection of individuals from
exposure to radiation and radioactive materials.
No licensee shall possess, use or transfer
licensed material in such a manner as to
create in any unrestricted area, radiation
levels exceeding 2mR/hr. Licensed materials
stored in an unrestricted area shall be
secured from unauthorized removal from the
place of storage. Licensed materials in an
unrestricted area and not in storage shall be
tended under the constant surveillance and
immediate control of the licensee."

2) Restricted area - "means any area to which
access 1is controlled by the licensee for
purposes of protection of individuals from
exposure to radiation and radioactive materials.
No licensee shall possess, use or transfer
licensed material in such a manner as to
permit any individual in a restricted area to



GUIDELINES FOR MAXIMUM ACTIVITIES IN NEOUCOM LABORATORIES

Radiotoxicity Minimum Type Of Working Laboratory Required
of Significant
Radionuclides Quantity Type C Type B Type A

1) Very High 0.1 uCi uCi 10 uCi - 10 mCi > 10 mCi
2) High 1.0 uCi uCi uCi 100 mCi 2100 mCi
3) Moderate 10 uCi mCi mCi 1 Ci L -

4) Low 0.1 mCi mCi mCi 10 Ci > 10 Ci

Type A is a specially designed laboratory for handlinag larqe
activities of highly radioactive materials. Type B is a specially
designed radioisctope laboratory. Type C is a good quality chemical
laboratory with adequate ventilation, fume hoods, and non-absorbent
surfaces. With the approval of the Radiation Safety Officer, it may be
possible to increase the upper limits for Type C laboratories towards
those of Type B laboratories for toxicity clases 3 and 4. Laboratories
without hoods may not work with amounts greater than the minimum
significant quantities.

Modifying factors must be applied to the allowable quantities
indicated according to the complexity of the procedures to be followed.
The following factors are suggested but due regard must be paid to all
circumstances affecting individual cases.

Procedure Modifying Factor

Storage (stock solutions) . . . . . . . . .
Very simple wat operations . . . . . . . .
Normal chemical operations . . . . . . . .
Complex wet operations with risk of spills
Simple dry operations B &g e Wy w A
Volatile radioactive compounds . . . . ¢
Exposure of non-occupational personnel .
Dry and dusty operations . . . . . . . .

L T T
® o ¢ o s s e »
. 4 % ¢ B B e W
" " B s e
H oMK MK MM OX KX

L I Y
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Class 1 - Very High Toxicity

9Osr 90Y JIOPb 210Bi

Class 2 - High Toxicity

22 36 45 47 46 54 56 59

Na Cl Ca Ca Sc Mn Co Fe
60C° 855: 89Sr 91Y 952: 106Ru 106, lloagm
llSCdm 114, m 1245b 1255, 127Tem 129Tem 124I 125t
126I 131I IBSI 134Cs 137Cs 140Ba 144Ce l“Pr
151o 152, 154Eu 160, 1700 181Hf 182, 192rr
203Hg 204?1 207Bi 210Bi .

Class 3 - Moderate Toxicity

7Be 14C 18 24, 38Cl 31g, 32, 35¢
41A 42K 43K 47sc 4BSc 48v Slcr SZHn
Ssnn SzFe 5SFe 59Fe 57Co 58Co 63Ni 65Ni
G‘Cu 652n 69znm 7ZGa 73As 7‘As 76As 77As
755e 82Br SSKrm 87Kr 86Rb ngr 90Y 92Y
93Y 972: 92me Sy 99Mo 96TC 97Tcm 97Tc
99Tc 97Ru 103Ru 103, 109pd IOSAQ lllAg 1094
115Cd 113Sn lZSSn 1224, lzsrem 127Te 129.re l3lrem
132Te 130, IJZI 134, 135I 135, lBle 136Cs
131Ba 140La 141Ce 143Ce 142pr 143Pr 147Nd 149Nd
147 149Pm 1535m 152[.:u lSSEu 153, 159Gd lGSDv
1660y 166"0 169Er 171Er 171Tm 175Yb 177Lu 181w
185, 187w 183Re 186, IBBRe 1850s 191, 1930s
190Ir 194Ir 191pt 193pt lg’?t 196Au 198Au 199Au
197“g 197“gn 200.rl 201.rl 202T1 203, 206Bi 212Bi

Class 4 - Low Toxicity

3" 150 37A SBCOm 59Ni 69Zn 7160 85Kr
a’Rb 91Yn 932r 97Nb 96Tcm 99TCm 103Rhn llJIn-
129, 131, m 133xe 134Csm 135Cs 147, 187Re 19109n
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‘ be exposed, such that the uptake of radio-
active matieral by any organ from either
inhalation or absorption or both routes of
intake in any calendar quarter does not
exceed that which would result from inhaling
such radioactive material for 40 hours per
week for 13 weeks at uniform concentrations
specified in Agnendix B, Table I, Column 1,

of 10 CFR 20."

"For purpose of determining compliance with
the requirements of this section the licensee
shall use suitable measurements of concentra-
tions of radioactive materials in air for
detecting and evaluating airborne radio-
activity in restricted areas and in addition,
as appropriate, shall use measurements of
radioactivity in the body, measurements of
raidoactivity excreted by the body, or any
combination of such measurements as may be
necessary for timely detection and assessment
of individual intakes of radicactivity by
exposed individuals."

3) Radiation area - "means any area, accessible
. to personnel, in which there exists radiation,
originating in whole or in part within licensed
materials, at such levels that a major portion |
of the body could receive in any one hour a
dose in excess of 5 mR/hr, or in any 5 consec-
utive days a dose in excess of 100 millirems."

4) High Radiation area - "means any area, access-
ible to personnel, in which there exists
radiation originating in whole or in part
within licensed material, at such levels that
a major portion of the body could receive in
any one hour a dose in excess of 100 millirems.

S) Radioactive Materials area - "Each area or
roem in which licensed material is used or
stored shall be conspicously posted with a
sign or signs bearing the radiation caution
symbol and the words: Caution -Radioactive
Materials."

All laboratories which do not restrict the access
of non-occupational personnel at all times (e.q.,
cleaning crew, buildings and grounds, security,
students, secretaries, etc.) will be classified as
"unrestricted." The laboratory must not exceed

. the 2 mR/hr limits and will be held to a minimum
of a 0.1 modifying factor for maximum permissible
quantities.
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Only those areas which control the access of
non-occupational personnel at all times will be
allowed to operate at the full levels.

Accordingly, all Minimium Significant Quantity or
Type C radioisotope laboratories will qualify as
radioactive materials areas. Type B laboratories
such as rooms E-46 and E-48 qualify as restricted
radiation areas. There are currently no areas
qualified as high radiation areas on the NEOUCOM
campus .

Before Beginning an Experiment in an Approved Area.

Before working with radioactive materials, all personnel
must have successfully completed the training program
listed in Section II and arranged for personnel radiation
eéxposure monitoring including bioassay if necessary.

The authorized investigator supervising the research
project is responsible for the health and safety of
personnel on the project. The investigator must be
certain that all requirements and preparations have
been met before assigning someone to work with any
radioactive materials or radiation producing equipment.
All personnel must also know how to contact the RSO in
the event of an emergency, and be familiar with the
emergency procedures outlined in Section V.

Before attempting any new procedures with radioactive
materials, it is suggested that a "dry run" be carried
out to help anticipate possible hazards during the
experiment. An aid in detecting potential flaws is to
perform the experiment with a fluorescent material or
dye. Ultraviolet light can be used to survey the area
following an experiment to help indicate where materials
may have contaminated the area.

Purchasing Radioactive Materials

All purchase requisitions for radioactive materials must
be signed by an authorized investigator ordering the
material and the RSO regardless of the type or quantity
of radioactive materials being ordered. Once a requisi-
tion is received, the RSO will examine the current
inventory and verify that receipt of the material will
not exceed the possession limits for the isotope. The
Radiation Safety Officer will file a copy of the signed
and dated requisition in the safety office. Once
signed and recorded, the purchase requisition is for-
warded to the Accounting Office for routine processing.



Blanket purchase orders can be arranged for those
investigators requiring frequent shipments of identical
materials. Purchase orders covering the desired number

of shipments are processed as usual through the Radia-
tion Safety and Accounting Offices. Unless the P.O.
states specific dates for each of the shipments, the
RSO must place all phone calls for subsequent shipments.
This 1s necessary to insure that all materials will be
properly received, and that receipt of material will
not exceed licensed limits.

Receiving Radioactive Materials

X, Receipt During Normal Working Hours

Only materials that have beer properly ordered
through the Radiation Safety Office will be
received. All materials not ordered through the
Radiation Safety Office will be returned to the
sender unopened. When a package of radiocactive
material arrives on campus, the receiving person-
nel will inspect the package for signs of damage
(ie. crushed box or wet areas due to leaks) before
accepting it from the carrier. If the package is
damaged to the degree that radioactive material
. may have contaminated it's surface, the receiving

personnel must contact the RSO and the Security
Office immediately. The RSO will monitor the

' package, the receiving area, the carrier's vehicle,
and all personnel who handled the package to
determine the extent cof possible contamination.
The Security Office will not release the carrier
from the campus until it is determined that
neither he nor his vehicle are contaminated.

If the package is received in good condition, the
receiving personnel will sign for its receipt and
immediately notify the RSO of its arrival. As
soon as possible, the RSO will monitor the package
with a survey meter and surface wipes, and complete
a "Receipt of Radioactive Materials Form" (see
following page 24). Wipes will be performed on the
surfaces of the package down to the inner container
delivered to the investigator. If removable con-
tamination in excess of 0.1 mCi (22,000 dpm) is
detected, the RSO will immediately notify the
final carrier and the Nuclear Regulatory Commis~
sion in accordance with 10 CFR 20.205. The receipt
form, the packing slip, and the copy of the origi-
nal requisition will be placed in a file labeled
. "Materials Received" and retained indefinitely.

The package will be delivered to the appropriate
investigator's lab, or to Rooms E-48 or E-46 in the
case of 1251, 1311, or other high toxicity isotopes.
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RADIATION SAFETY REPORT

RECEIPT OF RADIOACTIVE MATERIALS

Investigator Isotope
P.O. # Activity
Date Received Assay Date
SHIPPING LABEL PACKAGE CONDITION
White I Good
Yellow IT Other

(Describe Below)
Yellow IIT
Other
Shipping Company Carrier

AGREEMENT BETWEEN PURCHASE ORDER AND PACKING SLIP

Purchase Order Packing Slip Agreement
Isotope
Activity (mCi) .
Chemical Form
Surface Monitored G/M Survey (mR/hr) Filter Wipe (CPM)
Inspected By Date Time
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Receipt After Working Hours

Any packages containing radioactive materials that

arrive between 5:00 p.m. and 8:00 a.m., or on
weekends or holidays shall be signed for and

inspected by the Security Officer on duty. If the

package is wet or appears to be damaged, the
Security guard must ask the carrier to remain at
the College until the RSO can determine that
neither the driver nor the delivery vehicle are
contaminated. Leave the package on the floor in
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the far corner of the security office, and restrict

all personnel from entering the area until the RSO

arrives.

If the package appears undamaged, the Security

Officer will transfer the unopened package to Room

E-48 and place it on the floor inside the door.
The Security Officer must wear the Spare #1 film
badge and disposable gloves when transporting the
package. These items are provided in the security
office. Carefully remove the gloves and leave
them on top of the package in Room E-48. As a
precautionary measure, thoroughly wash your hands
after removing the gloves.

The Security Officer will contact the RSO at home
immediately following the packages' arrival. The
RSO will properly monitor the package as soon as
possible, but no later than as outlined in 10 CFR
20.205.

Storage

All radioacitve materials must be stored in an area of
controlled access to prevent unauthorized removal
and/or use of the material. Normally, the material
will be stored i.a an area that can be locked when
personnel authorized to handle the material are not
present. If any radioactive material are to be stored
in an uncontrolled area such as a hallway refrigerator
or freezer, the container must be lockable to assure
that no authorized removal can occur.

The authorized investigator is responsible for seeing
that all storage containers, vials, columns, glassware,
or any other items containing radioactive material are

marked with an approved label bearing the words "Caution

Radioactive Material." The label must also indicate
the isotope symbol, the activity, and the assay date.
Containers or materials used in core facilities must
also bear the users initials.



Use.

All radioactive materials must be handled in designated
approved areas. Radioactive materials should be treated
as hazardous substances and handled with all cautionary
procedures normally accorded such substances. Normal
precautions should include the following safety measures.

¥ No eating, drinking, smoking, applying cosmetics,
or any other procedure that could lead to inadvertent
ingestion of radioactive materials is permitted.

- Film badges must be worn when using gamma ray,
x-ray, or high energy beta producing isotopes or
equipment.

3. Clothing should be disposable in the event of a
major spill. Lab coats and disposable gloves
should be worn when handling radiocactive materials.
Care must be taken not to contaminate other sur-
faces when working with gloves. Traces of radio-
active material are often inadvertently transferred
to refrigerator handles, telephones, sink faucets,
centrifuge doors and rotors, and instrument dials
when handling them with a "hot" glove. Be sure to

. monitor such surfa~-s following use to assure no
contamination has taken place. Potentially contam-
inated clothing is not to be worn out of the
laboratory area.

4. Glassware, tongs, pipettors, and other similar
materials used for radioisotope work should be
suitably marked and must be decontaminated before
being used in a non-radiocactive area. "Hot"
glassware should be disposed of or decontaminated
promptly.

S Work should be confined to as small an area as
possible. This simplifies the problem of confine-
ment and shielding, and aids in limiting the
affected area in case of an accidental contamination.

6. All work involving the likelihood of aerosols,
dusts, or gaseous products, must be done in hoods,
glove boxes, or similar protective devices. All
releases from these systems shall be ALARA, and
may never exceed the maximum permissible concen-
tration in air outlined in Appendix B, Table II of
10 CFR 20.

y " Work surfaces must be covered with an absorbent
. paper with waterproof backing or confine the
handling of materials to an impervious tray.
Change paper and wash trays frequently to prevent
the spread of radioactive contamination.
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11.

12.

13.
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Pipetting radioactive materials by mouth is pro-
hibited.

Food or drink, even in sealed containers, must not
be stored in the same refrigerator or cold room
where radioactive materials are used or stored.

Each laboratory or area (other than those where 3H
or other exempt quantities of radionuclides are
handled) shall be equipped with a portable or
semiportable survey meter. These meters are
available from the Radiator Safety Office. Work
and storage areas should be monitored before,
during, and after an experiment to detect contami-
nation spots and to maintain radiation exposure
levels within the allowable limits.

Minimize the duration of exposure to high activi-
ties of gamma and high energy beta emitting radio-
isotopes. Confine large quantities of such iso-
topes to a suitably shielded storage box in a remote
spot of the laboratory (e.g., back corner of a

hood or refrigerator). Use long handled forceps

or tongs if possible to reduce exposures.

Any equipment used with radioactive materials
(refrigerators, ovens, centrifuges, lyophilizers,
vacuum pumps, etc.) shall not be removed from its
authorized area until demonstrated to be free of
contamination. No potentially contaminated equip-
ment shall be repaired by buildings and grounds or
other personnel without first being demonstrated
to be free of any contaminaction prior to servicing.
These regulations also apply to any equipment
being returned to the manufacturer for servicing.

In general, no radioactive contamination in excess
of 200 dpm/100 cm? will be tolerated. Exceptions
to this will include items such as hood trays,
glove box trays, or other equipment used frequently
in active areas provided that the item is clearly
labeled with standard radiation caution signs.

All such items or areas must be approved by the
RSO and must still be below the 2 mR/hr limits.

Inventory

The RSO is responsible for maintaining inventory records
of all radioactive materials on the NEOUCOM campus, and
insuring that the possession limits for each specific
isotope are not exceeded. Investigators authorized to
conduct research involving radioactive materials are
responsible for maintaining up-to-cdate records of the
receipt, disposal (both by drum and by drain), and
decay of radioactive materials under their supervision.
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At the end of each calendar month, the RSO will send
each investigator a personal inventory form (see pages
29-30) indicating the activity of each radioisotope
under their surervision at the beginning of the month.
The RSO notes on the form the activity of any isotopes
received through the office during that month and calcu-
lates the activity of each isotope lost by decay using
the following formula. (Note that the duration of a
month is taken as 30.5 days, an annual average number
of days per month.)

_ -.693 x 30.5
Aend = Abeg. (exp h )

On receipt of this inventory form, each licensee is
responsible for promptly (within 7 days) verifying the
information on the form, and completing the sections on
amounts placed into waste and amounts released into the
sanitary sewer system. All entries should be made in
millicuries.

Materials transferred from one investigator to another
should be noted as a minus quantity in the receipt
column of the donating investigator's form, with a
notation as to whom the material was transferred to.

The investigator receiving the material should note it
in the receipt column and note from whom it was received.
ALL TRANSACTIONS SHOULD BE REPORTED AS OF THE LAST
CALENDAR DAY OF THE MONTH. Investigators may not
transfer radioactive materials to other investigators
who are not specifically approved for that isotope.

On receipt of the signed personal inventory form, the
RSO records the receipt, disposal, and decay of each
isotope onto an Isotope Summary Inventory Form (see
following pages). He must ascertain that the Isotope
Summary for receipt, storage in waste drums, disposal
by sanitary sewer, and loss by decay balance to the
nearest microcurie. The RSO will compare the total
activity present on campus (both in laboratories and in
waste drums) with the possession limits for each specific
isotope. If the total present on campus exceeds 90% of
the possession limits, he will notify all licensees.

In such an event, the RSO may consider requesting an
amendment from the NRC to increase possession limits,
or disposing of stored waste labeled with that isotope.



Date NEOUCOM Radioisotope Inventory Report A= Ag-to2lt
(All Values Reported In mCi) - T
Investigator Activity Placed Into wWaste (End of Month)
Ch &
*Derequlated = 34 14 < .05 uCi/gm or ml - e/ B 2 a,é'
(110,000 dpm/gm or ml) (& Le/9 & > &/ o
CI/ SN v > &
>/ »
r*r /N~ © " L >
> &/~ g ~ 2 [
Ay N [+ el >
Decay Activit Activit oL/ . & 5 P ¥
v il St"{ Y Fg/E Y 8 & & & & /[ Activity Activity
ISOtoPe  (30.5D) Of Montn Received /g" /g 9 il < / & ) Lost by At End
Decay Of Month
In .0047
14¢ .0000
22y, .0220
znﬂq all
32p .7722
355 .2148
‘Sca .1216
6sc .2228
digy .5337
855y 27382
86nn .6778
99mre all
125¢ .2963
131, .9278

THE VALUES REPORTED ABOVE ARE TRUE AND ACCURATE AS TO THE BEST OF MY KNOWLEDGE.

Signed




Date NEOUCOM Radioisotope Inventory Report
(All Values Reported In mCi)

Isotope ;
Activity Placed Into Waste (End of Month)

Decay rate * 130.5 days) K ~ "
v oy 2 ® &
. 3. . 14 . W o > &
*Deregulated = “H § *"C <€ .05 uCi/gm or ml > /& & P 2
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) 4y () »
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Activity Activity 5-7 9 < A & "5? ¥ \0‘0 Activity Activity
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Of Month ) @ Decay 0f Month
1) Chiang
2) Depew
3) Finkelstein
4) Gilliam
5) Hutterer
6) Kehoe
7) Koc
8) Nielsen
9) Rosenthal
10) Seide
11) Steggles
12) Stuesse
13) Truitt
Previous Waste Inventory Waste Balances
Monthly Waste Decay I
TOTAL I
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Transportation of Radioactive Materials Off Campus

Limited quantities of radioactive materials may be
transported off campus to another facility licensed by
the NRC to receive the radioactive material (e.g., to
one of the consortium universities or hospitals). Due
to the numerous NRC and DOT regulations governing
transportation of these materials on public highways,

ALL TRANSPORTATION OFF CAMPUS MUST PROCEED THROUGH THE
RADIATION SAFETY OFFICE. Transfers will only be arranged
from the Radiation Safety Office of the NEOUCOM campus

to the Radiation Safety Office of the other institution.
All transfers must comply with all applicable regulations
found in 10 CFR 71 and 49 CFR 173.

Radioactive Waste Disposal

The term "radioactive waste" includes any and all

wastes that contain, or are contaminated with, any
radioactive material used in the laboratory. This
includes liquids, solids, trash, animal carcasses,
infectious materials, excreta, and used scintillation
counting liquids, etc. Waste and trash which are not
radioactive should never be thrown in with radioactive
waste, as the cost to NEOUCOM for disposing of radic-
active waste is very high. All wastes must be classified
and disposed of according to the following categories.

X. Liquids

a. Organic based - must be collected in linear
polyethylene jugs supplied by the Radiation
Safety Office. Liquid wastes are not to be
stored in any other containers.

b. Aqueous based - certain amounts of radioactive
materials may be released into sanitary sewer
systems if the activities present are below
the amounts outlined in NRC 10 CFR 20.303,
and the chemical and physical form are shown
to be readily soluble and dispersible.

Because these amounts are based on the total
volume of effluent released by the institutnu-
tion, and monthly and annual limits, all
releases must be approved by the Radiation
Safety Office and recorded on the individual's
monthly inventory sheet. Liquid waste not
disposed of by sanitary sewer is to be col-
lected and disposed of in the same manner as
organic based liquid waste.
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. - Dry Solids

Dry solid wastes must be completely free of residual
liquids. Solid wastes must be collected in the
special waste containers supplied by the Radiation
Safety Office. Needles, scalpels, and any other
sharp objects must be placed in puncture-resistant
containers such as cans or bottles to prevent
injury to personnel handling bags of solid waste.

3. Animal

Animal carcasses and excreta containing radioactive
material must be placed in polyethylene bags and
delivered to the Radiation Safety Laboratory where
they will be frozen until prior to disposal.

Large animals such as dogs or monkeys should be

cut into smaller pieces before freezing to facil-
itate placement of the carcass into a standard 30
gallon drug.

4. Liquid Scintillation Vials

Currently, either plastic or glass vials can be
accepted for disposal. It is anticipated that

. this may soon change due to future disposal by
incineration instead of shallow land burial. It
is highly recommended tiat all investigators still
using glass vials switch to plastic as soon as
possible. Scintillation vials must be divided
into two categories, regular and "deregulated".
Deregulated vials are those containing only %*H or
'4C with activities less than .05 uCi/ml (110,000
dpm/ml). Regular scintillation vials are those
containing 3H or !'4C with activities greater than
.05 uCi/ml, or all other isotopes regardless of
activity.

5. Short Half-Life

Short half-life isotopes (those with a half-life
of less than approximately 90 days) are to be
separated from long half-life isotopes, for each
category listed above. Long half-life wastes are
shipped for disposal, whereas short half-1life
wastes are decayed on site.

J. Animal Use
9 The authorized investigator is responsible for

obtaining the permission of the Animal Care
. Committee and the RSO before beginning experiments
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involving the use of radioactive materials in the
Vivarium area. The investigator must complete and
submit an application for Animal Use of Biohazardous
Materials Form.

The authorized investigator is responsible for
insuring that all vivarium personnel are informed
as to the proper safety precautions to be exercised
in conjunction with the experimentation.

Radioactive materials may only be administered to
animals owned by the university. All animals must
be identified by ear notches or other appropriate
means to insure proper identification and disposal.

All cages containing animals treated with radio-
active materials must be labeled with radioactive
warning tape. The door to the room containing the
cages must also be labeled, and locked when not

under direct supervision. The authorized investigator
is responsible for monitoring, and if necessary
decontaminating, all vivarium equipment used in

his experimentation.

All dead animals containing radioactive materials
must be treated as radicactive waste items. Feces
and urine from animals must also be treated as
radioactive unless proven otherwise. No radioactive
animals are to be delivi:red for incineration

unless specifically approved by the Radiation
Safety Office and coordinated through the Vivarium
personnel.

Possible hazards resulting from air concentrations
of radioactive materials arising from metabolism
of the animal, or from cage waste, must be
controlled. Metabolic cages may be required in
order to meet safety standards.

Emergency Procedures

We are all human and occasionally make mistakes. There is

no shame in reporting spills or contamination. There is
considerable hazard in NOT REPORTING an accident involving
radioactive materials. The RSO may discontinue the privilege
to handle radioactive materials from persons failing to
promptly report any emergencies involving radioactive materials.

A.
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Low Level Spill

A low level spill is one that is confined to a limited
area and does not increase the radiation levels in the
area beyond 2 mR/hr. It must conform to all of the
following criteria.
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y i Tre spill did not contact any part of a person's
body.
r The spill is confined to absorbant paper or an

lmpervious tray.

. Radiation levels 1 meter from the center of the
spill do not exceed 2 mR/hr.

The authorized investigator supervising the activities
in the laboratory where the spill occurred must be
notified immediately. The investigator is responsible
for assuring that the spilled material is collected and
disposed of properly. Decontamination procedures
should include the following steps.

Low Level Spills

4 NOTIFY: Immediately notify all other persons in
the area that a spill has occurred.

2 s PREVENT THE SPREAD:

a) Liguids - Cover the spill with absorbent
paper.

b) Dry material - Danpen thoroughly, taking care
not to spread the contamination. Water
should be used unless chmeical reactions
would generate an air contaminant, oil should
then be used instead.

3 DECONTAMINATE: Use disposable gloves. Place all
contaminated materials into a plastic bag and
dispose of in the radioactive waste container.

4. SURVEY: With a G.M. Survey Meter, check the area
around the spill, your hands, feet, and clothing
for contamination. Wipes should be taken for weak
beta contaminants.

- REPORT: Report incident to Radiation Safety
Officer.

Major Hazardous Spil?

A major hazardous spill is any spill that is not a low
level spill, and DOES NOT involve contact with any part
of a person's body. A spill is hazardous if it meets
elither of the following criteria.

Lo The spill is not confined to absorbant paper or an
impervious tray.

N

Radiation levels 1 meter from the center of
the spill exceed 2 mR/hr.




Major Spills:

I NOTIFY: Immediately notify all persons to vacate
the room.

PREVENT THE SPREAD.

a) Liquid - Cover the spill with absorbent
material, but do not attempt to clean it up.
Confine the movement of all personnel to
prevent the spread of contaminants.

b) Dry material - Do not attempt to clean it up.

CLOSE THE ROOM. Switch off all fans and hoods.
Leave the room and lock the door(s) to prevent
entry.

CALL FOR HELP. THE RADIATION SAFETY OFFICER MUST
BE NOTIFIED IMMEDIATELY WHEN A MAJOR HAZARDOUS
SPILL OCCURS.

The RSO is responsible for monitoring the extent of the
spill, directing the decontamination and assuring that
the area is as free of contamination as reasonably
achievable when decontamination procedures are ccmpleted.
The authorized investigator is responsible for promptly
executing the decontamination procedures deemed necessary
by the RSO.

The RSO and his staff will determine the extent of the
spill by survey meter and wipes of the surrounding
area. The contaminated area will be labeled with tape
and cordoned off to prevent inadvertant entry into the
area. Only radiation safety personnel and the author-
ized investigator may enter the area until the decon-
tamination procedures are completed.

The authorized investigator will complete a Radioactive
Contamination Report and submit it to the RSO. An
example of this report in included on page 36. A
meeting of the Radiation Safety Committee may be con-
vened to determine corrective measures to assure that
similar hazardous spills do not occur.

If conditions warrant, the RSO will report the incident
to the NRC as stipulated in 10 CFR 20.




RADIOACTIVE CONTAMINATION REPORT

I. Nature of the accident (check one) Date of the accident
___ Low level spill Bodily contamination (external)
Major spill Bodily contamination (internal)

II. Location of accident.

III. Describe accident. (use extra page if necessary)

IV. Describe Decontamination Procedures. (use extra page if necessary)

V. Survey Monitoring Report

Area Surveyed CPM Before CPM After

VI. Attach Bioassay Repcrts If Necessary

Report prepared by Date
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C. Bodily Contamination (External only)

Radioactive materials in contact with body surfaces
(e.g., hands) should be removed promptly using approved
decontamination products such as D-Con, Radiacwash, or
I-Bind. The area should be scrubbed gently and rinsed
with lukewarm water.

DO NOT USE HARSH OR CAUSTIC SOAPS.

DO NOT SCRUB THE AREA WITH AN ABRASIVE TOOL (e.qg.,
scrub brush).

AVOID PROCEDURES THAT MAY BREAK THE SKIN CAUSING
POTENTIAL TRANSFER OF MATERIAL INTERNALLY.

The RSO must be notified of all accidents involving
bodily contamination.

The RSO will determine whether decontamination can
proceed on site or whether the individual should be
trausferred as a patient to the Nuclear Medicine
Section of Robinson Memorial Hospital, Ravenna, Ohio.

If decontamination is carried out on site under the
direction of the RSO he will perform bioassays to
determine when the individual is considered decontainated.
The RSO will complete the Radioactive Contamination
Report.

D. Bodily Contamination (Internal)
Ingestion or injection of radioactive materials must be
reported to the RSO immediately. They will transfer

the individual as a patient to the Nuclear Medicine
Section of Robinson Memorial Hospital.

LW3:P37
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EMERGENCY INFORMATION

1. Radiation Safety Office: Ext. 439 or 248
(Radiation Safety Officer:
Michael D. Powell)

After working hours, call: 654-5826

or night security who will or

notify Radiation Safety Officer Ext. 248
- 18 Rootstown Fire Department 325-1414

3. Hospital:

Robinson Memorial Hospital 297-0811

The emergency room at Robinson Memorial Hospital is an appropriate
treatment center for cases of radiation ingestion or injury.

LW3:P38
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ITEM #5 - Radioactive Material

I. Radioisotopes

a) Element and mass number.

Any byproduct material of atomic numbers 1 - 83.

b) Chemical and/or physical form.

Any chemical or physical form.

¢) Maximum possession limits.

A total of 2.5 curies, with a limit of 100 millicuries for each
radionuclide with the following exceptions:

1) 38 - 400 millfcuries
27 Me . 200 millicuries
3 1251 . 200 millicuries
4) 32? - 200 millicuries

II. Sealed or Plated Sources

Any sealed or plated sources of atomic numbers 1 through 83 in
quantities not to exceed 20 millicuries.
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ITEM #6 -~ Purposes for Which Licensed Material Will Be Used

Byproduct material will be used in biomedical research and teaching.
Examples of our current and anticipated uses are as follows:

1) H

a) Radioimmunoassay of serum hormone levels from experimental animals.

b) Radioligand receptor binding assays and in vitro autoradiographic
receptor localization.

c¢) Labeling of cells in tissue culture.

d) Labeling of proteins, column chromatography, and gel and
electrophoresis.

e) Metabolic labeling of DNA, RNA, glycoproteins and glycolipids.

f) Alkylation of cysteine residues in proteins.

g) Measure rates of DNA and RNA synthesis in bacterial cultures.

h) Preparation of labeled plasmids as markers for cesium chloride
equilibrium density banding.

i) Tracing of neural connections betveen different parts of the brain
via autoradiographic analysis.

j) Conduct autoradiographic studies of cerebral glucose metabolism in
experimental animals.

k) Metabolic labeling of viral and cellular components.

1) Assay of cholesterol hydroxylation.

2) C

a) Assay of cholesterol hydroxylation.

b) Labeling of proteins, lipids, viral and cellular components.

c¢) Autoradiographic analysis of radiolabeled animal tissues for
metabloic studies.

d) Autoradiographic analysis of neural connections.

e) Measurement of hormone blood levels.

f) Measure rates of DNA and RNA synthesis in bacterial cultures.

g) Preparation of labeled plasmids as markers for cesium chloride
equilibrium density banding.

h) Alkylation of cysteine residues in proteins.

i) Column chromatography and gel or paper electrophoresis.

j) Tracing of enzyme induction in vivo and in vitro.

k) Metabolic labeling of viral and cellular components.

3) P

a) Metabolic labeling of nucleic acids, phospholipids, and proteins.

b) Preparation of labeled plasmids for markers for cesium chloride
equilibrium density banding.

c) Preparation of labeled substrates for metabolic studies.

4) s

a) Labeling of proteins for enzymatic and metabolic studies.




5)

6)

7)

8)

b) Labeling of proteins for two-dimensional electrophoresis.
¢) Labeling of nucleic acids for sequencing studies.
d) Labeling of antibodies.

SICt

a) Labeling of cells in tissue culture.
b) Immunolegical cytotoxicity assays.

BSSr

a) Will be used to measure blood flow in body organs with labeled
microspheres.

1251' 131I

a) Labeling of proteins for radioimmunoassay, column chromatography,
gel electrophcresis.

b) Cell receptor binding studies in tissue culture.

c) Autoradiographic receptor localization and binding analysis.

d) Study of vascular permeability in lung injury in experimental
animals.

e) Labeling of virus surface proteins.

f) Labeling of proteins for peptide maping studies.

141Ce

a) Measurement of blood flow in body organs with labeled microspheres.

Activity levels for the above uses shall be consistant with the

maximum permissible quantities outlined in item #9. Activity levels for
experimental animals will normally be in the uCi range, and shall never
exceed 2 mCi per animal.



ITEM #7 - Training and Experience of Radiation Safety Officer and
Authorized Users

On August 22, 1984, the NRC approved amendment 12 to License No.
34-18196-01 making Mr. Michael D. Powell the Radiation Safety Officer at
NEOUCOM. Mr. Powell was the assistant RSO at NEOUCOM since spring of 1982
and is also the Institutional Safety Officer.

Attached you will find a summary of his training and experience, as
well as a detailed response to the 25 criteria outlined in the NRC Draft
Regulatory Guide on "Qualifications For The RSO In A Large-Scale Non-Fuel-
Cycle Radionuclide Program". This information is identical to that
submitted for the license amendment.

We have also included the training and experience of our current
authorized users. All future authorized users will submit the same
information to the RSO. The RSO will either accept the credentials as
sufricient experience to carry out the desired work, or will outline
additional steps to be taken before granting authorization.



Frsrmal Training in Radiation Safety

Michael D. Powell

Assistant Radiation Safety Officer

Where Trained
(Person of Institution)

Principles and practices of
radiation protection.

National Institutes of Health

Kent State University / NEOUCOM

Radioactivity measurement
standardization and monitoring
techniques and instruments.

Kent State University

NEOUCOM

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

Kent State University

NEOUCOM

Biological effects of radiation

Kent State University

NECUCOM

Additional training and workshops

Radioactive wWastes and Regulatory
Compliance Workshop

Packaging and Transportation of
Radioactive Waste Materials
All-Ohio Safety Congress and
Exibit

Midwest Workshop on Low Level
Radionctive wWaste Management:
LLW Management In Transition

Occupational Safety Management

Washington, D.C.
Sponsored by Nuclear Energy Waste

Management Consultants and US Ecology

Philadelphia, PA
Sponsored by US Ecology

Columbus, Ohio

Sponsored by the Ohio Department of

Health

Columbus, Ohio

Sponsored by ERM Midwest, Inc., and

Ohio Deparcment of Health

Chicago, Illinois

Sponsored by National Safety Council

Duration of Dates of
Training Training

1 day 4/1/82
1 semester 9/82-12/82
1 semester 9/82-12/82
4/82 to present
1 ser er 9/82-12/82
4/82 to present
1 semester 9/82-12/82
4/82 to present

3 days 8/82

3 days 9/83

3 days 4/84

3 days 5/84

5 days 6/84



Rootstown, Ohio 44272 Phone: 216-325-2511

B. J. Holt 6/18/84

Region III Licensing Section
Material Licensing Branch
Division of Fuel Cycle and Material Safety

Dear Ms. Holt,

I have prepared the following in response to the 25 characteristics
outlined in appendix A of the NRC draft regulatory guide on "Qualifications for
the RSO in a Large-Scale Non-Fuel-Cycle Radionuclide Program. Although the
Northeastern Ohio Universities College of Medicine has a gspecific license and
relatively non-flexible program, I feel that I can meet your qualifications for
a broad license flexible program outlined in appendix A.

Since 1977, 1 have held several technical and administrative positions at
the NEOUCOM. I am currently performing four main duties: Histology Laboratory
Supervisor, Institutional Safety Offcier, Assistant Radiation Safety Officer,
and Instructor of Microscopic Anatomy. I spend approximately 20-40% of my time
supervising the histology laboratory and teaching Microscopic Anatomy. The
remainder of my time is spent on safety related issues, cccupacional as well as
radiation safety. Since becomming involved with the Radiation Safety Program in
spring of 1982, I have spent a great deal of my time studying for this position.

APPENDIX A

1) Ability to communicate clearly, both verbally and in writing.

The various positions I hold at the NEOUCOM all demand strong communication
skills. I continually interact with administrative officers, faculty members,
staff employees, graduate students, and medical students. [ am a member of
several NEOUCOM committees and have held office as both a trustee and secretary
of the Electron Microscopy Society of Northeastern Ohio.

2) Knowledge of mathematics, physics, chemistry, and biology «..

I currently hold a B.A. in Biology from the State University College at
Buffalo, New York. My coursework included Calculus, Statistics, Inorganic and
Organic Chemistry, Physics, Astronoamy, Oceanography, Anthropology, Ecology,
Philosophy, Sociology, and English, as well as numerous Biology Courses. [ am
nearing completion on an M.S. in Cell Biology from Kent State University. My
coursework to date has included Electron Microscopy, Radiation Safety, Molecular



Genetics, Cell Biology, Microscopic Anatomy, Bicenergetics, and Biological
Instrumentation.

3) Knowledge of current standards, guides, and reports ...

NEOUCOM's library and Radiation Safety Office contain information from
aumerous sources on Radiation and General Occupational Safety. 1 have spent a
great deal of time researching this material and studying current and
recommended safety practices. I have also visited and communicated with several
regional universities to examine their radiation safety programs, and evaluate
our own accordingly.

4) Knowledge of applicable NRC regulations, regulatory guides, ...

I believe that this is one of my strongest qualifications, and an area where
[ have contributed the most to NEOUCOM's present radiation safety program. The
Radiation Safety Office maintains copies of all applicable NRC and DOT
regulations, guides, and reports on file at all times. I have attended several
workshops on regulatory compliance and radioactive waste disposal during the
past two years, and anticipate continued attendance at similiar events in the
future.

5) Knowledge and ability sufficient to operate instruments ...

I am knowledgable in the use and interpretation of all of the equipment
listed in item #1. I was also instrumental in evaluating the equipment present
in 1982, and purchasing new equipment to cover areas insufficiently monitored.

6) Knowledge and ability sufficient to perform calibrations ...

Although I routinely check the calibration of all radiation safety
{nstruments with 137-Cs check sources, all equipment is recalibrated by the
original vendor on an annual basis.

7) Knowledge and ability sufficient to select instruments ...

Most of the equipment listed in item #1 was purchased by the college prior to
1982, when Dr. Heath and [ took over the program. An evaluation at that time
revealed the need for meters specificly capable of efficiently detecting 125~-1.
I compared various types of equipment and finally purchased the Victoreen model
#490 Thyac I1I survey meter with #425-110 scintillation probe. I have also just
recently purchased (not yet received) two Minimonitor 125 Contamination Moritors
from Atomic Products Corporation. These monitors are capible of detecting (.,002
uCi 125-1 surface contamination.

8) Knowledge and ability sufficient to evaluate the need for shielding ...

I was responsible for designing and building numerous new shielding devices
for several investigators laboratories. Although all of these devices were
built from conventional pleriglass or lead, or combinations of both, I am
familiar with many of the more modern composit materials (borated polyethylene,
lead polyethylene, lithium polyethylene, boru-silicone, acryl-lead) and their
individual specific applications.



9) Knowledge and ability sufficient to calculate radioactive decay ...

I have covered most of the calculations relsting to radioactive materials and
radiation safety in Dr. Heath's and NIH radiation safety courses. My working
experience at NEOUCOM has given me ample opportinity to perform various
calculations on a frequent basis. The only cal:ulations I have not routinely
performed to date are secular and transient equilibrium equations, although I
fully understand their applications and can perform their calculation when

necessary.
10) Knowledge and ability sufficient to calculate radiation doses.

Dr. Heath's radiation safety course and NEOUCOM's on the job training have
involved calculations of various types of external doses. Although my internal
dose calculations to date have been limited to bioassay measurements for 3-H,
125=I,and 131-1I, NEOUCOM's radiation safety office and library contain numerous
health physics books outlining necessary calculations in detail.

11) Knowledge of personnel monitoring devices and the ability to select ...

NEOUCOM contracts with R. S. Landauer, Jr. & Company for a complete monthly
film badge service. Landauer offers a wide selection of badge types for varying
applications.

12) Knowledge and ability sufficient to manage or conduct a training program.

To date, Dr. Heath has conducted a formal course in radiation safety at Kent
State University. The majority of users have taken his course before working
with radioisotopes at NEOUCOM. He will continue to offer this course on an
annual basis. Additionally, beginning in July of this year, Dr. Kenneth
Rosenthal, chairman of the Radiation Safety Committee, and I will be conducting
in house training programs for all new users. We will also be holding in house
workshops to update all present users and ancillary staff personnel. Attendance
at these workshops will be manditory.

13) Knowledge and ability sufficient to recognize and anticipate problems ...

Since joining the safety programs in spring of 1982, I have been
instrumental in identifying and correcting several problem areas within the
college dealing with both radiation and general occupational safety. I am a
member of both the General Safety and Radiation Safety Committees, and work
closely with NEOUCOM's administration in dealing with these issues.

14) Knowledge and ability sufficient to recognize criticality problems ...

Although criticality problems are not applicable to our program due to the
radioisotopes presently being used, I have had some specific training at
workshops in dealing with this issue.

15) Knowledge of current radioactive effluent treatment methods, equipment ...

I believe I am very knowledgable in this area. The workshops offered by
Nuclear Energy Waste Management Consultants, US Ecology, and ERM Midwest, have
had sessions devoted entirely to this subject.
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16) Knowledge and ability to recognize and control contamination ...

Since May of 1982, I have been responsible for all laboratery and personnel
monitoring at NEOUCOM. This responsibility entails the identification of
contamination problems as well as supervising, and when necessary, performing
decontamination procedures.

17) Knowledge and ability sufficient to prepare an emergency plan ...

Dr. Heath, the Radiation Safety Committee, and I worked together in
developing NEOUCOM's present emergency procedures. These procedures utilize the
principle investigator, the Radiation Safety Office and Committee, the Security
Office, and if necessary, the Health Physics department at Robinson Memorial
Hospital (Ravenna, Ohic; about 5 miles away).

18) Knowledge and ability to evaluate, select, and use respiratory ...

To date, routine use of respiratory equipment has rarely been needed due to
the levels of radionuclides used and the laboratories and hoods they are
restricted to. The college does possess several types of respirators which are
available if needed; half facepiece, full facepiece, and pressure demand full
faceplece respirators. I also recently attended a special respiratory
protection workshop given by MSA Company at the All Ohio Safety Congress in
Columbus, Ohio.

19) Knowledge and ability to evaluate, select and use protective clothing ...

I believe I am very knowledgable in the selection and use of protective
clothing not only for radioactive materials but also for carcinogenic and viral

biohazards in general.

20) Knowledge and ability sufficient to evaluate, use ... gloveboxes and hoods.

One of the first needs I addressed in 1982 was the refurbishing of the
glovebox and hood in the iodination laboratory. As Institutional Safety Officer
and Assistant RSO, I continually monitor and evaluate all hoods and associated
procedures at NEOUCOM, radiologic as well as biohazards. I am currently working
with the Vice Provost and Buildings and Grounds Superintendent on the purchase
of several new hoods for particular labs.

21) Knowledge and ability sufficient to evaluate and test sealed sources «.«.

We currently have a very small inventory of sealed sources, mostly beta and
gamma counting standards. We have one 63-Ni sealed sourse in a detector for an
HPLC unit. All sealed sources are wipe tested at 6 month intervals.

22) Knowledge and ability to evaluate and dispose of radicactive waste ...

This is the area where I have had the most training. The majority of the
workshops I have attended dealt with radioactive waste, waste management,
regulatory compliance, and waste disposal. I have personally handled all
radioactive waste collection, packaging, decay, and disposal since May 1982.
The NEOUCOM is also a member of ORMUG (Ohio Radioactive Materials User's Group)
which was {nstrumental in political efforts .~ get Ohio to join the Midwest
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Interstate Compact.

23) Working knowledge of transport regulations and requirements ...

The workshops which were sponsored by Nuclear Energy Waste Management
Consultants and US Ecology covered all applicable DOT regulations in
considerable detail. The Radiation Safety Office also has a current copy ol

Cri 100-199 on file.

49

24) Konowledge and ability sufficient to conduct a bioassay progran.

I personally developed and instituted our present 125-1 and 131-1 bioassay
program after discussions with Dr. Heath, the NRC, and Radfation Safety Officers
at several regional universities. We also conduct 3= hioassays in accordance
with the conditions outlined in NRC repgulatory puides.

25) Knowledge and ability sufficient to manage effectively the applicant's
radiation safety program.

Dr. Heath and [ took over the radiation safety program in spring of 1982,
Since that time, I have spent approximately 20-30 hours per week of my time on
radiation safety. Dr. Heath's involvement has been centered around the initial
overhall and organization of the program, as well as the supervision of the
safety office. [ have undeniably been the actual individual responsible for the
day to day working of the radiation safety program, and the contact person
liculty and staff are accustomed to working with. [ believe | am very qualificd
to handle our particular program, and have the full support of NEOUCOM's
iiministration and safety committees. I would be happy to furnish you with any
other materials deemed necessary to reach your decision.

Respectfully submitted,

Michael D, Powell
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Hutterer, F.

Hutterer, F.

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

8. TYPE OF 'IRAINIM! WHERE TRAINED

a. Principles and
practices of radia-
tion protection

DURATION OF
TRAINING

ON THE JOB

FORMAL COURSE

Columbia University

9/59 - 7/60

Yes

Yes

b. Radiocactivity Columbia University

measurement stan-
dardization and
monitoring tech-
niques and inst-

Tuments

9/59 - 7/60

Yes

Yes

c. Mathematics and Columbia University

calculations basic
io the use and
measurement of
radiocactivity

d. Biological

effects
iation

9/59 - 7/60

Yes

Yes

Columbia University
of rad-

9/59 - 7/60

* 175 hours with Drs. Eeitelbert, T.tnby)

Yes

Yes

9. EXPERIENCE WITH RADIATION

ISOTOPE

MAXIMUM AMOUNT . WHERE EXPERIENCE WAS GAINED

SEE

6A & 6B Mount Sinai Hospital
Mount Sinai School of Medicine

DURATION OF EXPERIENCE

TYPE OF USE

Mount Sinai - 1963 - 1975

Biochemical and Animal Experiments




Depew, R.

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

8. TYPE OF TRAINIIGI

TRAINING

a. Principles and
practices of radia-
tion protection

WHERE TRAINED DURATION OF | ON THE JOB F(BMALCIIJRS%
!

University of Chicago, Department |
of Biophysics 6 yrs. Yes

b. Radicactivity
measurement stan-
dardization and
monitoring tech-
niques and inst-
ruments

Yes

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

Yes

d. Biological
effects of rad-
iation

Yes

9. EXPERIENCE WITH RADIATION

ISOTOPE | MAXIMUM AMOUNT i WHERE EXPERIENCE WAS GAINED
32? 60m Ci University of Chicago, Department of Biophysics
3y 20m Ci
M4e 10m Ci
DURATION OF EXPERIENCE TYPE OF USE
University of Chicago - 6 yrs. Labeling nucleic acids and proteins in bacterial

cultures (and phage infected cells)




* Truitt, E.B. Truitt, E.B.

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

8. 'I'YPEQF'IRAINDGI WHERE TRAINED DURATION OF | ON THE JOB |FORMAL

TRAINING

Battelle Memorial Institute

;aczcizig}em_ George Washington University 8 yrs. Yes

tion protection

G

b. Radiocactivity
measurement stan- Ibid
dardization and
monitoring tech-
niques and inst-
ruments

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

d. Biological Ibid
effects of rad-
iation

9. EXPERIENCE WITH RADIATION

ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED

83 100 AuC Battelle Memorial Institute & George Washington University

CM 100 uC Battelle Memorial Institute & George Washington Univereity
DURATION OF EXPERIENCE TYPE OF USE

Battell & George Washington - 8 yrs. Metabolism experiments
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Steggles, A.

Steggles, A.

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

8. TYPE OF TRAINING|

WHERE TRAINED

DURATION OF
TRAINING

ON THE JOB

FORMAL QOURSE

a. Principles and
practices of radia-
tion protection

Imperial Cancer Research Fund
London University
National Institutes of Health

1962 - 1970
1964
1972 - 1976

Yes

Yes

Yes
Yes

b. Radiocactivity
measurement stan-
dardization and
monitoring tech-
niques and inst-
ruments

Ibid 8a.)

Yes

Yes

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

University of London
Ibid 8a.)

Yes

Yes

d. Biological
effects of rad-
iation

University of London
Ibid 8a.)

Yes‘

Yes

9. EXPERIENCE WITH RADIATION

ISOTOPE | MAXIMUM AMOUNT

WHERE EXPERIENCE WAS GAINED

Tritium |10 m Ci

32, 5 m Ci

England & USA
UsA

DURATION OF EXPERIENCE

TYPE OF USE

Tritium - 14 yrs. (1962-1976)

#p . 4 yrs. (1972-1976)

Synthesis of RNA and DNA

Macromolecule systhesis measurements
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* Seide-Kehoe, R.

Seide~-Kehoe, R.

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

8. ’IYPECFTRAINIMJI WHERE TRAINED DURATION OF | ON THE JOB | FORMAL OQOURSE
TRAINING
a. Principles and Rockefeller University 1 month Yes

practices of radia-
tion protection

b. Radiocactivity
measurement stan-

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

d. Biological
effects of rad-
iation

9. EXPERIENCE WITH RADIATION

ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED

125 10 m Ci Rockefeller University & Mount Sinai School of Medicine

32, 10 m Ci Mount Sinai School of Medicine

P

14, 1-5 m Ci Rockefeller University & Mount Sinai School of Medicine
__ DURATION OF EXPERIENCE TYPE OF USE

1251 - 7 yrs. Radioimmunoassay

321J - 2% yrs. Nucleic acid labeling

36g, 3,

14

C - 5 yrs.

Protein and nucleic acid labeling




Koo, P.

Koo, P.

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

8. mmmmm!

a. Principles and
practices of radia-
tion protection

WHERE TRAINED DURATION OF | ON THE JOB
TRAINING
‘University of Maryland 2 wks. Yes Yes

b. Radiocactivity
measurement stan-
dardization and
monitoring tech-
niques and inst-
ruments

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

d. Biological
effects of rad-
iation

9. EXPERIENCE WITH RADIATION

ISOTOPE | MAXIMUM AMOUNT - WHERE EXPERIENCE WAS GAINED
C14 1mCi University of Maryland & Johns Hopkins University
1125 3mCi Johns Hopkins University
u3 2mCi Johns Hopkins University
Crm 1mCi Johns Hopkins University

DURATION OF EXPERIENCE TYPE OF USE
University of Maryland, Johns Hopkins-12 . Chemical synthesis, protein modification
(~14)

-5 yrsr Iodination of proteins, incorporated into nucleo-
( 125) tides
hns Hopkins -7 yrsl Incorporation into nucleotides

gne Hopkins -2 yrsr Labeling of cells

51)




Kehoe, J.M.

Kehoe,

JI“.

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

8. TYPE OF TRAINING|

WHERE TRAINED

DURATION OF
TRAINING

ON THE JOB

a. Principles and
practices of radia-
tion protection

Cornell University

5 months

b. Radioactivity
measurement stan-
dardization and
monitoring tech-
nioues and inst-
ruments

Cornell University

5 months

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

Cornell University

5 months

d. Biological
effects of rad-
iation

Cornell University

5 months

9. EXPERIENCE WITH RADIATION

ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED
M millicurie
range Cornell University
3H Walter Reed Institute of Research
Mount Sinai Medical Center

2

DURATION OF EXPERIENCE TYPE OF USE
Cornell ~ 2 yrs, Biochemical Research
Walter Reed - 2 yrs. Protein labeling
Mount Sinai - 7 yrs,




=
Finkelstein, J. Finkelstedn, J. ‘

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL “AMED IN ITIM 4

8. TYPEOI"'IRAIN'IM}I WHERE TRAINED DUR TION OF | ON THE JOB | FORMAL
T :AINING

Johns Hopkins University School of

;m?itcus g]f“m:ﬁ_ llygienic and Public Health 24 nours Yes

tion protection i

b. Radiocactivity
measurement stan-
dardization and
nonitoring tech-
niogues and inst-
runents

¢. Mathematics and
calculations basic
to the use and
measurenent of
radioactivity

d. Biological
effects of rad-
iation

9. EXPERIENCE WITH RADIATION

ISOTOPE | MAXTAMUM AMOUNT WHERE EXPERLENCE WAS GAINED
311 10m Ci University of Wisconsin
3 10m Ci Johns Hopkins Medical School

DURATION OF EXPERIENCL TYPE OF USE
University of Wisconsin - 2 yrs. Whole animal

Johns Hopkins - 3 yrs. Autoradiography




Name of investigator /MICHAE L MA/QO/\// 20

TRAINING AND EXPERIENCE OF INDIVIDUAL NAMED

DURATION orlo , FOR

TYPE OF TRAINING WHERE TRAINED TRAINING N THE JOB Cou
a. Principles a9d | VEowcom Semestr Guce X
ractices of radiar
2ion protection. UC. Sanfa Barbara /YR X
b. Radiocactivity ¥
mnitorinz techni~| . Sars Barbara / YR X
(ues and instrument
tation.,
¢. Mathemetics and Semester X
calculations basic NEoUCOM
to the use and UC Sanfa Barbara /YR X
meysurament of
radiocactivity.
d. Biological X
cffects of NEDCOM Semesten _
radiation. UC Senta Barbara / YR X

EXPERIENCE WITH RADIOACTIVE MATERIALS

EXPERIENCE WAS GATNED

[SOTOPE |MAXIMUM AMOUNT WIERE
3y U.C. Sants Badsra

;

DURATION OF EXPERIENCE

TYPE OF USE (e.q. chemical svothesis.c

u.e. Sorda Berbora - / Vear

K14 for cortisol, //fU/'O’ SCenTNIroY)



Name of investigator Dr. Jann A. Nielsen

TRAINING AND EXPERIENCE OF INDIVIDUAL NAMED

TYPE OF TRAINING

DURATION O FORMAL

WHERE TRAINED TRAINING N TIHIE JOB COURSRE

. Principles and
actices of radia
ion protection.

University of Minnesota 3 years

. Radioactivity
‘asurem.nt and
onitoring techni-
ucs and instrumend
tion.

. Mathemetics and
alculations basic
E the use and
asurement of
’adioactivity.
t
. Biological
ffects of
adiation.

University of Minnesota 3 years

University of Minnesota 3 years

University of Minnesota 3 years

. EXPERIENCE WITH RADIOACYTIVE MATERIALS

e

SOTOPE [MAXTMUM AMOUNT WIERE EXPERICNCE WAS GAINLD

3-H 1.000 mCi
l- = C 0.010 mCi
45 - Ca ] 0.010 mCi

University of Minnesota
University of Minnesota

University of Minnesota

DURATION OF EXPERIENCE TYPE OF USE (e.g. chemical svnthesis.ctc.)

Three Years

Biogenic amine metabolism




Name of investigator  Joha Y. L. Chiang, PhD

Associate Professor, NEOUCOM

TRAINING AND EXPERIENCE OF INDIVIDUAL NAMED

TYPE OF TRAINING

WHERE TRAINED

DURATION O FORMAL
TRAINING N TIIE JOB COURSE

Principles and
actices of radia
on protection.

Northeastern Ohio Universities
FCollege of Medicine (NEOUCOM) 1 week X

Radiocactivity

. Mathemetics and
lculations basic

the use and
asurement of
diocactivity.

. Biological
ffects of
adiation.

State University of New York, Albany 2 years X

SUNY -~ Albany

2 years x

NEOUCOM

1 week x

EXPERIENCE WITI RADIOACTIVE MATERIALS

WIERE EXPERIENCE WAS CAINUD

SOTOL € |MAXIMUM AMOUNT

14-C 10 mCi

125~1 1 mCi

State University of lNew York at Albany

State University of New York at Albany

DURATION OF EXPERIENCE

TYPE OF USE

Two Years

Labeling of enzymes with 125-1
Tracing fate of 14-C labeled subst ‘ates



Name of investigator Theodore Vecaeida, Ph.D.

TRAINING AND EXPERIENCE OF INDIVIDUAL NAMED

JIYPE OF TRAINING

WHERE TRAINED

DURATION O FOR
TRAINING N THE JOB Cou

«. Principles and
practices of radias
t Lon protection.

Northeastern Ohio Universities
rCollege of Medicine (NEOUCOM) 1 semestefr X X

L. Radiocactivity
measurement and
monitoring techni-
yucs and instrumend
tation.

¢. Mathemetics and
calculations ba=sic
to the use anc
mecasurement of
radioactivity.

d. Biological
cffects of
radiation.

Case Western Reserve University

(CWRU)

INEQUCOM 8 years X
NEOUCOM l semestel X
NEOUCOM 3 years X X

EXPERIENCE WITH RADIOACTIVE MATERIALS

;

WUE

LSOTOPE IMAXIMUM AMOUNT

3 - H 10 mCi

CWRU

and NEOUCOM

DURATION OF EXPERIENCE

TYPE OF USE (e.g. chemical svathesid.cl

8 years

Autoradiography of neurobiological

tracing experiments.

[
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