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EMERCENCY PROCEDURES FOR RADIOISOTOPE LABORATORIES

OF FIRE:
EVACUATE THE AREA.
CALL THE FIRE DEPARTMENT IMMEDIATELY.

CALL THE RADIATION SAFETY OFFICER.

USE THE PROPER FIRE EXTINGUISHER TO DOUSE SMALL FIRES

e

FIGHT FIRE WHILE SEEKING TO MINIMIZE POSSIBIL1TY OF
SPREADING CONTAMINATION

DECONTAMINATE IF NECESSARY AFTER FIRE HAS BEEN EXTINGUISHED.

OF INJURY:

GIVE NECESSARY MEDICAL ATD IMMEDIATELY, WHILE TRYING
THE SPREAD OF ANY POSSIELE CONTAMINATION.

LF REQUIRED, CALL FOR MEDICAL ASSISTANCE AT ONCE.

CALL THE RADIATION SAFETY OFFICER.

EMERGENCY PHONE NUMBERS:

FTRE DEPARTMENT:

MEDICAL AID:

RADIATION SAFETY OFFICER: Dr. Barry Levinson

Work: (609) 799-4020
Home: (609) 896-4449

If he cannot be reached, call: Dr. Michael Von Tersch

Work: (60%) 799-4020
Home: (609) 896-8489

TO

MINIMIZE
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INTRODUCTION

All uses of radioactive material at Ecogen Inc. are controlled by the
radiation protection program.

NO WORK WITH SOURCES OF IONIZING RADIATION
CAN BE INITIATED UNLESS AUTHORIZATION HAS
BEEN OBTAINED FROM THE RADIATION SAFETY OFFICER.

All uses of ionizing radiation (except ultra-violet radiation) in New Jersey are
controlled and regulated by either the U.S. Nuclear Regulatory Commission(NRC)
or the State of New Jersey Bureau of Radiation Protection (DEP). Ecogen has
received a license from the NRC to use limited amounts of radioactive material
in biological research. We have established a radiation safety program to give
the necessary assurances to the NRC as well as to the company management that
all potentially hazardous sources of radiation will be used safely.

This guide describes the organization of the program and specifies the
regulations,policies and procedures and practices which are to be followed in
using rauiation sources at Ecogen. The guide was presented to the NRC as
describing the Ecogen radiation safety program. It was accepted as such and so
referenced in the license subsequently issued. Consequently the guide is a
legal document governing all uses of radiation at Ecogen.

It is Ecogen's policy to encourage the use of radiation where appropriate,
but always with the insistence that there be no unwarranted radiation exposure;
thus due regard must always be given to the safety and welfare of the radiation
workers and the general population as well as to the protection of Ecogen pro-
perty and liability. The Ecogen operational policy places ultimate respon-
sibility on the person who is supervising the use of radiation
sources(Supervisors). These persons can satisfy their responsibilities by
adhering to this guide and by requesting assistance from the Radiation Safety
Officer(RSO) when there are questions or suspected problems.

This guide is organized in the following manner:
Section 1. General description of the Ecogen
Radiation Safety Program, Organization
and Responsibilities.

Section 2. Detailed Procedures and Practices
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Section 1. Description of The Ecogen Radiation Safety Program.

There are three levels of authority in the radiation safety program;

a. The Radiation Safety Officer(RSO).

The RSO together with the management of Ecogen establishes the radiation safety
policy such that:

l. Unwarranted radiation safety exposures of Ecogen employees
and general public are aveoided.

2. Compliance with all the federal and state regulations is assured.

3. Ecogen property and liability are protected.
Specifically he meets his responsibilities by routinely monitoring all uses of
radioactive material to insure that a.) each use is by or under the supervision
of a properly authorized supervisor; b.) that the appropriate personnel and

environmental monitoring equipment is being used and c.) that radioactive
material is properly secured against unauthorized removal when not in use.

b. The Supervisor.

The supervisor is a person permitted by the RSO and NRC to use radiation
sources. He has primary responsibility for the radiation safety associated with
each source under his control. He must ascertain that each person under
his supervision using these sources is properly trained and aware of the atten-
dant hazards (see training reguirements). He must also supervise the use of the
sources to conform to al) the safety conditions of his authorization and those
of this guide.

c. The Supervised User.

These individuals must use the sources of radiation only under the direction
of a supervisor. They must follow those procedures and practices established by
the supervisor. All users are required to attend a Radiation Safety Orientation
lecture before they begin work (see Training Requirements).



Section 2. Radiation Regulations, Po.icies, Procedures and Practices

2.1 Federal Regulations.

The Nuclear Regulatory Commission has established “"Standards for Radiation
Protection” 10CFR20 (see Appendix for a copy). These standards must be
strictly adhered to during all uses of by-product material. The NRC also has
adopted regulations which assure that workers will be advised of the sources of
radiation being used, the hazards, the safety precautions in effect, etc. at the
place of employment. These rights are present in "Notice of Instructions and
Reports to Workers; Inspections™ 10CFR19 (See appendix for a copy).

2.2 Ecogen Policies and Procedures

The management of Ecogen recognizes both the NRC regulations and company
policy of preventing unnecessary exposures to radiation as the basic criteria
for establishing the radiation safety policies and procedures. The principle
means by which the company assures the safe use of sources of radiation are:

l. To require that a person be authorized to use or supervise the use
of radiation sources

2. To require that the acquistion of radiation sources be approved
by the RSO and that all receipts und transfers, including disposal
of radioisotopes be channeled through the RSO.

Specific procedures and practices have been established for most routine or
recurrent situations te assure compliance to the regulations and company policy.
For unusual situations, the RSO will interpret the existing regulations, policies

and procedures to establish guidelines.

These are the established procedures and practices:
l. Authorization to Use Radioisotcpes (Appendix I)
2. Training of Workers (Appendix II)
3. Use of Radioisotopes (Apvoendix III)

2.3 Professional Standards

The RSO also uses as operational guides the published data and recommen-
dations of professionally recognized national and international committees and
organizations concerned with health physics or radiation protection, examples
of which are:

National Council on Radiation Protection(NCRP)
International Committtee on Radiation Protection{ICRP)
International Atomic Energy Agency(IAEA)

Health Physics Society(HPS)
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APPENDIX I

Authorization to Use Sources of Radiation.

An individual can use or possess a source of radiation only after he or his
supervisor is authorized. To be authorized an individual must be a Research
Scientist or in a higher position and present evidence of proper training. An
application must be submitted to the RSO. The RSO must approve the applica-
tion and forward it to the NRC, A formal written authorization must be obtained
from the RSO and the NRC before work can begin.

The authorization will be reviewed and updated when the company NRC license
is submitted for remewal. If the authorized supervisor wishes to use sources of
radiation different from those for which he has been authorized, if he wishes to
increase the possession limits or change the experimental conditions, he must
receive an amendment to his authorization before the change can be put into
effect. The RSO will evaluate requests for amendment and as necessary inform and
request approval from the NRC for amendments to the company license.

A copy of the application for authorization is on the next page.



ECOGEN INC.
LAWRENCEVILLE, NJ 08648

APPLICATION FOR USE OF RADIONUCLIDES

Instructions:

1. Complete this form (RS-1), both sides.

2. Each individual intending to use radiocoactive materials (applicant and
those listed in item 5 below), must complete form RS~2, RADIATION SAFETY
TRAINING AND EXPERIENCE.

3., Submit both parts of the application to the Radiation Safety Officer (RSO).

4, Authorization requires compliance with the Ecogen Radiation Safety Guide,
a copy of which can be obtained from the RSO.

le Name of applicant. 3. Location at which radionuclide

will be used.

2, Department. 4, Location at which radionuclide

will be stored.

5. Names of individuals using radioisotopes under direction of applicant.

6. Radioactive material(s).

a. 1Isotope b Form of material c. Possession Iimit
(Chemical and/or desired (mCi)
physical

RS=1 (5/85)




7. Radiation detecti«‘nstruments available to aﬁcant.

Company supplied GM and LS counters.

Additional instruments (specify make and model, number available,
isotcpes detectable and range, and the use to which they will be
put (monitoring, measuring, etc.)

How much material will be used. (Give sufficient detail concerning the
use to provide a basis for the evaluation of the health hazards and
possible building contamination. As far as possible, describe the
experiment, chemical and nhysical fates of the radionuclide, the
maximum to be used per experiment, and other information pertinent

to radiation safety.)
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ECOGEN INC.
LAWRENCEVILLE, NJ 08648

RADIATION SAFETY TRAINING AND EXPERIENCE

Name: SS# Birthdate:

1. Type of Training and Experience. (For all blocks checked yes, please
elaborate in sections 2 and 3 on reverse,)

Formal Course Experience on the Job

YES NO YES NO

Principles & Practices
of Radiation Protection

b Radioactivity measure=-
ment standardization
and monitoring
techniques and
instruments

c. Mathematical ptincipleﬂ
for calculation and
measurment of radio=-
activity

ce Biological effects
of radiation

RS-2 (5/85)



2.

radioactive mat » radiochemistry, atomic cture, radiation
biology, etc.)

Formal Courses. ('t all courses pertaining use of radiation or
eri

Title of Course Institute Offering Date Course Content

Training Completed

3.

Experience on the Job. (List actual use of radioisotopes, including amounts

and applications).

Isotope and Chemical Application Maximum Where Duration
and/or physical form Amount per Experience

Experiment Gained

Signature

Signature

Are previous radiation exposure reports available? If so, please
provide a copy or authorization for release of these records from a previous

employer (form RS-3).

I have been informed of Ecogen's policies and procedures concerning the use
of radioisotopes and its corresponding radiation protection program. I
understand the company's Radiation Safety Officer may require me to attend
formal training sessions in radiation safety.

Date

ECOGEN RADIATION SAFETY OFFICER

USER, ECOGEN EMPLOYEE




&4 kS T

APPENDIX II

Trainig&‘gg Workers

Individuals using radioisotopes under a NRC license have certain rights as
prescribed in 10CFR190 "Notices,Instructions and Reports to Workers;Inspections”
(see Appendix IV). In accordance with Part 19, a copy of the Ecogen license
and a copy of the Notice is posted in radioisotope areas to advise persons in those
areas that work is being done and to describe the documents and regulations
pertinent to that work.

Ecogen has designed its training program to assure that all persons working
in or frequenting areas of radioisotope useage are aware of the attendent
hazards. All persons using radioisotopes or frequenting areas where radioisoto-
pes are used must attend a Radiation Safety Orientation lecture consisting of
material as shown in the outline appearing in this appendix. The RSO shall
keep records of attendance at these orientations.

The RSO shall determine at the time of application for authorization amend-
ment or renewal if the training and experience of the user is adequate or if
additional training or experience is required.




"’ CAUTION ‘l’ 8

Work with sources of radiation is being carried out in this area.

In accordance with the United States Nuclear Regulatory Commission Regulation
10 CFR 19.11, the following documents relating to the work are available to you

from the Radiation Safety Officer.

l. 10 CFR 20 - which describes the Nuclear Regulatory Commission Standards
for Radiation Protection which must be adhered to in the
use of sources of radiation.

2, 10 CFR 19 - which describes the Nuclear Regulatory Commission Regulations
pertaining to notices, instructions, and reports to workers
and inspections of radiation activities.

3. Regulatory License and Applications
which specify the special conditions under which radiation
work must be carried out.

4. Ecogen Radiation Safety Guide- which specifies Ecogen radiation safety
policies and procedures.
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2.

4.

9.

10.

11.

OUTLINE
RADIATION SAFETY ORIENTATION LECTURE

Why are we here?
a. Regulations
b. Orientation to Ecogen's Radiation Safety Program

All uses of radiation require a license (in New Jersey)
Description of Ecogen's license

Licenses require Ecogen to assure safe use through:
a. Organization

b. Facilities and Equipment

c. Evaluation

d. Control

e, Services

Radioactivity and radioactive decay.
Interaction of radiation with matter
Dosimet -y (Roentgen, the Rad, the Rem)

Bioeffects:
a. Somatic
b. Genetic

Regulations - hased on ICRP and NCRP recoumendations
a. 10CFR20
b. 10CFRI19
¢. Radiation Protection Guides
1.) 8.10 As Low As Reasonably Achievable
2.) 8.13 Pregnant Women
d. Posting
e, Privacy Act; NRC Forms 4 and 5

Ecogen Radiation Safety Program
a. Management Responsibility

b. Radiation Safety Officer

¢. Evaluation

d. Compliance

e. Services

Laboratory Practices

a. External hazards, including X-rays
b. Internal hazards

¢« Surveys

d. Instrumentation-which do you use?
e. Records

f. Waste disposal

g+ Labelling and marking
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h.
1.
i
k.

Storage

Restriction of access

ALARA-As low as reasonably achievable
Emergency Procedures(posted)

Specific Problems

a.
b.
Ce
d.
e.
f.
g
h.
1.
J.
k.
1.

Tritium (H-3)

Carbon-14

Phosphorous 32

Iodine 125

Concept of MPC and regulatory requirements
Radiatlion Exposure Artifacts

Care of Personnel badges

Ordering radioisotopes

Marking of waste containers

Changes in experimental procedure
Hesitaucy to ask for help; where to get help
Rules for use of radioisotopes

10

—— ——— =
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3.

MAINTENANCE STAFF

PROCEDURES FOR DEALING WITH EQUIPMENT
IN LABORATORIES USING RADIOACTIVE MATERIALS

Any device which has a radiation symbol on it (except X-ray producing
machines) might be contaminated with radiocactive material. Before you work on
or around such a device contact the Radiation Safety Officer(RSO) so that the
device may be checked for safety.

Equipment within or servicing a radioisotope laboratory which may be con-
taminated by radioactive material includes hoods, exhaust blower motors, pumps,
drain pipes, ventilation ducts, etc. Call the RSO to check before beginning
work on any such equipment.

If you think you may have gotten some radiocactive material on your skin or
clothing, wash it off as soon as possible, and then call the RSO so that he can
assure you that all the contamination has been removed. Do not leave the
general area until you have been checked. Do not panic! The risk is quite low.

If you have questions call the RSO.
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CUSTODIAL STAFF

WHAT TO DO ABOUT RADIOACTIVE MATERIALS

l. Rooms which have the radiation symbol shown on doors or on equipment may
contain radioactive materials. You should be careful when working in these
rooms. You can sweep, mop, and wax the floors and remove the waste which is not
labelled with the radiation symbol, just as in any other room.

2. Any container(box, bottle, carton,etc.) which has radioactive material
in it will have the radiation symbol in it also. You should not touch these
containers. If the contents of these containers are spilled, DO NCT TOUCH THEM
OR ATTEMPT TO CLEAN THEM UP. Tell your supervisor or the Radiation Safety
Officer(RSO).

3. DO NOT empty any waste container which has the radiation symbol on it.

4. DO NOT empty any waste container which has waste material, such as boxes or
bottles, with the radiation symbol in it. Tell your supervisor about it.

5. DO NOT eat in any room which has the radiation symbol on its door.

6. In an emergency, or if you have any questions, ask your supervisor or the
RSO for help.




APPENDIX III
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Use of Radioisotopes

The Authorized supervisor is responsible for seeing that the users of
radioisotopes under his authorization comply with all the governmental regula-
tions, the specific conditions and limitations of his authorization and the pro-
cedures and practices outlined in this appendix. He ascertains that all persocus
who use radioisotopes under the coverage of his authorization are supervised,
properly trained and experienced, aware of the attendant hazards and observe the
procedures of this guide.

1. Training and Experience. See Appendix II of this guide.

2. Receipt, Transfer and Disposal of Radioactive Material
The RSO must approve of all intended receipts and subsequent transfers of
radioisotopes. All radioisotopes must be shipped to this address:

ECOGEN INC.
4100 Quakerbridge Rd.
Lawrenceville, NJ 08648

ATTN: B. LEVINSON, Radiation Safety Officer

A purchase order must be used to order radioisotopes. It must be signed by the
RSO before distribution. The NRC licens~ number and Authorized Supervisor's
name must be typed on the purchase requistion beneath a description of the
radioisotope ordered. A purchase requistion cannot be used to confirm a
radioisotope order unless the authorized user obtains prior verbal approval
from the RSO, Radioisotopes cannot be ordered on a blanket order without appro-
val from the RSO.

All radioisotopes are checked for contamination and their receipt is
recorded for legal purposes by the RSO. The radioisotope is then delivered to
the authorized supervisor. See Appendix V. for procedures and forms.

If an authorized supervisor wants to a.) move the radioisotope to a location
other than those specified on his authorization, or b.) transfer an isotope to
another authorized person he must first obtain approval from the RSO.

All radioactive material must be disposed of through the RSO. No
radioactive waste may be disposed down the drain or into the normal (cold) waste
receptacles. Liquid waste must be placed in a properly labelled plastic con-
tainer. Solid waste must be placed in a properly labeled container lined with

a plastic bag. Liquid scintillation vials should be kept separate. All
radioactive waste will be packaged according to to waste vendors specifications
for removal to disposal site.



3. Radiation Surveys

The RSO conducts routine radiation and contamination surveys of all
laboratories. The user must supplement these routine surveys as follows:

RADIATION SURVEYS ARE TO BE MADE AFTER ‘
EACH EXPERIMENTAL RUN OR AT THE END OF

DAY RADIOISOTOPES ARE USED IN ORDER TO

DETERMINE THE EXTENT OF RADIOACTIVE

CONTAMINATION AND TO ASCERTAIN THAT ALL

WASTE AND STOCK MATERIAL HAS BEEN STORED

OR PROPERLY DISPOSED OF.

surveys of the affected area should be made. Such tests can be made with filter
paper or squares of any absorbant paper, and the wipes counted with an
appropriate counting instrument. The RSO should be called if the experimenter
has reason to believe his work has resulted in gross contamination or constitu-

When material is known to have been spilled or become airborne, wipe test
tes an emergency situation. (See Emergency Procedures below).
|

4, Storage of Radioisotopes

Radioisotopes must be stored to permit access only to the authoree and
those whom he designates. Each area and room where radicisotopes are stored
must be posted with a radioactive material sign, Radiation levels around
storage areas should be measured. If radiation doses could exceed five(5)
millirem per hour in an occupiable area, the area must be posted with a radiation
area sign. Proper signs can be obtained from the RSO.

See Appendix IV. for Radioisotope Inventory Form.

5. Records

Each user should maintain a radioisotope log to record the receipt, use
and disposal of all radioisotopes he receives. This is a government regulation.
The log should also be used to record the date and results of radiation and con-
tamination surveys, even when the results are negative. This log is subject to
inspection by the NRC. See Appendix IV. for examples of these logs.

Other records required by federal law are kept by the RSO.

6. Restriction of Radioisotope Areas
Access to areas where radioisotopes are stored and used must be

restricted to those persons cognizant of the assrciated hazards. This is a
government regulation.

7. Radioactive Waste

Radioactive waste must be disposed of through the RSO. No waste is to
be washed down drains, incinerated, or otherwise disposed without prior
clearance from the RSO, A copy of the waste inventory log is in Appendix IV.
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8. Movement of Radioisotopes

Radioisotopes are not to be moved from authorized places of storage and
use without the prior approval of the RSO.

9. Emergency Procedures

A radiation emergeucy occurs when a set of circumstances results in
hazardous radiation levels, hazardous concentrations of airborne radioisotopes,
or gross contamination of property. Examples of radiation emergencies and
actions to be taken are:

a. Personnel Contamination
1) Remove Contaminated Clothing.
2) Wash contaminated skin with mild soap and water.
Do not use abrasives.
3) Call the RSO

b. Spill of radioisotope where radioisotope does not become airborne.
1) Wipe up with absorbent paper using a blotting motion so you do not
spread the contamination.
2) Dispose of contaminated paper in radioactive waste container.
3) Call the RSO.

¢. Volatilization of liquid or dispersal of solid radioisotope outside a
ventiiated enclosure.
1) If possible, keep contamination localized by closing doors and
restricting access to area.
2) Leave the Area.
3) Call the RSO.

d. Fire in radioisotope area.
1) Treat fire in normal manner.
2) Call the RSO.

ALWAYS USE COMMUN SENSE IN HANDLING RADIATION EMERGENCIES, AND CALL THE RSO AS
SOON AS PRACTICAL. DO NOT TRACK OR OTHERWISE PERMIT RADIOISOTOPES TO BE SPREAD
INTO CLEAN AREAS.

A more detailed procedure can be found below.

10. Personnel Monitoring

The RSO determines the need for personnel dosimetry during the authori-
zation evaluation or evaluation of amendment requests.

The authorized Supervisor has the responsibility to assure that all per-
sons who use radioisotopes or work in his area wear appropriate radiation dosi-
meters when required.
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11. Radioisotope Laboratory Design

The design and furnishings of a laboratory must be commensurate with the
hazards presented by the radioisotope and its condition of use. Each laboratory
must, therefore, be evaluated individually by the RSO in light of its intended
use, In practical terms, some possible requirements are that:

a, Bench tops or other surfaces on which radioisotpes will be used must
be stainless steel or covered with a pernanently impervious
surface.,

b. Floors must be covered with an impervious material; properly waxed,
vinyl asbestos tiles are normally acceptable.

c. Walls must have a smooth,crack and hole free surface.

d. Proper room ventilation and adequate radioisotope storage must be
provided.

12. Rules for Working with Radioactive Materials

A set of laboratory rules found to be very useful in reminding labora-
tory workers of good radiation safety practices is found below. Copies of these
pages should be posted in each laboratory by the RSO. Each authorized super=-
visor should assure that these instructions are kept prominently displayed in
work areas.



RULES‘OR WORKING WITH RADIOACTIVE MATERIALS

b |
ROUTINE PROCEDURES Uy
Eating, drinking, l. Eating, drinking, smoking, or using cosmetics is not
smoking permitted in this laboratory.

Wash hands 2. Wash hands after handling any radioactive material

before going about other work. Always wash before
handling objects which go into the mouth,nose, or
eyes, Keep fingernails short and clean.

Pipetting 3. Never pipette anything, even water, by mouth.
Protective Clothing 4. Always use rubber or plastic gloves when handling

radivisotopes. Lab coats should be worn in the lab |
and left in the laboratory.

Confine the Activity 5. Always work over trays lined with absorbent mater- |
ial. Keep and transport radioactive materials ‘
doubly contained.

Spills 6. Notify the Radiation Safety Officer of all spills
except those of a very minor nature.

Labelling 7. Label radioactive material with your name, date,isotope
and quantity of isotope.

Before Leaving 8. Before leaving the laboratory, clean up and monitor
your work area and yourself.

Dispose of liquid 9. Liquid radioactive materials should be disposcd of
radioactive waste through the Radiation Safety Officer. They should

be held in plastic containers or in metal containers
if the material is incompatable with plastic. The
quantity of isotope, the isotope name, the date,

and the user's name should be recorded in a log kept
with the container. No radioactive material should
be disposed of via the sink without specific
approval from the RSO.

Dispose of Solid 10. Solid radioactive waste should be placed in plastic-
radioactive waste lined boxes or containers. The quantity being

disposed of, the date, the user, and the isotope
should be recorded in the waste log kept with the
container.

Counting rcom l11. Take only prepared samples into the counting
room. No potentially contaminated material, apparatus
or clothing is permitted in the counting room.

Hoods 12, Materials which could become airborne must be stored
and used 1in a hood. Hood ventilation should be left
"ON" at all times.

Food 13. Never keep or store beverages or food in radio-
isotope labs, in refrigerators or freezers with
radioisotopes.




RUL!‘I'OI WORKING WITH RADIOACTIVE H1II’IALS

EMERGENCY PROCEDURES 18
Be prepared for an emergency by mentally rehearsing the following:

EXTREME HAZARDS
Hazards such as high radiation levels or the possibility of airborne con-
tamination from dry or volatile radioactive materials.

EVACUATE l. Evacuate the laboratory immediately; close the
door and lock it.

CALL RSO 2. Call the RSO immediately. If you ..ave to leave
the arr to do so, remove your shoes if you suspect
contamination and do not touch anything
unnecessarily.

OTHER HAZARDS
Hazards such as spills or suspected spills of radioactive material where the
material does not become airborne.

Keep Calm l. Keep calm, use common sense, protect people,
do not spread contamination (always assume you
are contaminated uutil a survey proves otherwise)

Confine Contamination 2. Localize the spill, Right tipped container; drop
absorbent material on the spill. Damp down a dry
Bpill B

Do not track contamination about the laboratory.
Call,do not go for help, 1f possible!

Close door and where possible adjust the ventilation
to prevent spread of airborne material.

Check shoes before leaving the area of a cleaned up
spill.,

Protect Personnel 3. Remove contaminated clothing and wash contaminated
parts of the body with detergent.

Be especially thorough in flushing out wounds.
Warn other workers

Decontaminate 4. 1f thorough washing with detergent does not remove
contamination from body, consult the RSO.

You will be expected to perform the major work of
decontamination of the area of your spill. The RSO
will survey for contamination and advise on proce-
dures and assist as necessary

All suspected contaminated persons and areas must be
monitored after decontamination and before work is
resumed.
IN ALL EMERGENCIES, EXCEPT VERY MINOR SPILLS OF RADIOACTIVE MATERIALS, THE RSO
SHOULD BE CALLL. AS SOON AS POSSIBLE. DO NOT TRACK OR OTHERWISE PERMIT
RADIOISOTOPES TO BE SPREAD INTO CLEAN AREAS.

R i S TR
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APPENDIX 1IV.

SPECIAL PROCEDURES AND FORMS

Laboratory Survey Procedure and Form

Radioactive Material Receipt and Delivery Procedure and Forms
Iodination Procedure

Procedures for Use of Phosphorous-32 above 1 mCi.

Radioactive Material Inventory Form

Radioactive Waste Material Form



LABORATORY SURVEY PROCEDURE
8 ® 2

l. Laboratory contamination suiveys should be done on a routine
periodic basis with the period determined by the level of activity.

They should b2 done often enough so that possibility of contamination
is minimized.

Surveys should be done by anyone using radioactive material immed-
iately after the completion of an experimental procedure.

2. The survey data, consisting of layouts of the laboratories indicating
the locations at which the wipes were made and the results of the
counting of the wipes must be kept by the Authorized user for inspection
by the RSO and the NRC., If contamination is found, it should be removed

immediately and the area resurveyed. The results of the resurvey should
be recorded.

3. Wipes are made using filter paper moistened with water or if neces-
sary, another solvent for the material in use. Approximately 100
square centimeters of surface should be wilped.

4, Penetrating radiation,e.g. P-32,I-125, can be monitored with
the G-M survey instrument.




Room Supervisor:

® a 2

ECOGEN LABORATORY SURVEY RECORD

Radionuclides used:
See room plan on reverse side for key to locations.

Survey Date Surveyer Contamination Radiation Field
Location. dpm/wipe Location mR/hr,

Instructions

1. On the reverse side sketch a plan of the lab indicating by number the loca-

2.

2.

tions at which the wipes are taken.

Contamination surveys shall be done using absorbant filter paper(moistened
with an appropriate solvent if necessary). Wipe approximately 100 em? of
surface area. Count the wipes in the LSC(open channel). An Activity of
200 dpm/wipe or greater indicates significant contamination. Contaminated
areas must be cleaned immediately and the area resurveyed.

Radiation surveys(if necessary) should be performed with a properly
operating, calibrated G. M. survey instrument. An exposure rate in excess
of 0.1 mR/hr in areas frequently occupied by humans should be shielded.




IADIOAC’! MATERIAL RECEIPT AND OPENING PROCEDURE

I. Package Receipt

A.

D.

Do not accept a radioisotope shipment that is damaged.

A contamination survey must be made within three(3) hours
after receipt of a radioactive material shipment.(within 18
hours if the delivery is after hours.)

Radioactive material shipments should be separated from the
non-radioactive shipments upon receipt. The Radiation Safety
Officer should be notified immediately.

The date and time of the receipt should be recorded on the
delivery form.

IT. Package opening

A.

C.

D.

F.

G.

H.

Wear gloves and protective clothing when opening the package.

Wipe the outside shipping container surface and count the wipes
to check for contamination. (see note below). Record the results.

Using the G.M. survey meter, measure the radiation levels at the
surface of the container and if necessary at one meter from the
surface. Record the results.

Open the package, and take wipe of the successive layers of con-
tainment, down to the vial containing the radioisotope(or the
outside of the package if it is sterile wrapped). Count these and
record the results.

Record any signs of damage to the package or to the vial,

If there is contamination or an excessive radiation level check the
NRC regulations (10CFR20.205) to see if the NRC or the shipper must
be notified.

See 10CFR20.205 for circumstances in which some of these steps
may be eliminated or reduced.

The wipes should be counted in the Liquid Scintillation counter.

IIT. Delivery of Radioisotope to user.

A.

Do not leave the package unattended, deliver it immediate y to
the user so that it may be stored correctly.

e —————



RADIOISOTOPE RECEIPT AND DELIVERY
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Radioactive Material P.0. No.
Activity . Date of Receipt
Location of Use. »

Contamination Survey(counts per minute)

Radiation Levels(mR/hr)

Date and Time of
Delivery to user . User Signature °




GUIDELINES FOR IODINE-125 IODINATIONS

Iodine-125 emits 27-31 keV X-rays and a 35 keV gamma. Approximately 2 mm. of
lead are required to completely attenuate I-125 radiation in quantities typically
used f~r iodinations. Iodine in the unbound state volitilizes readily and is
efficiently taken into the body by inhalation or absorption through the skin.
Approximately 30 percent of the activity taken in remains in the thyroid with an
effective half life of about 40 days. Thus, the predominant concern on handling
unbound Iodine should be given to minimizing the contact with body.

l. Always work in a well ventilated hood. Preplenum activated charcoal impre-
nated filters are reccmmended. A lucite inner hood (mini-hood) with a char-
coal filter may be used.

Prepare a detailed written procedure for the iodination and submit it to the
RSO for his approval. The procedure should be designed to minimize the
opening of any vials through the use of syringe injection of material through
septum topped vials. All containers of the radioactive material should be
sealed in some manner, e.g., rubber stoppers, plastic caps or parafilm.

Conduct a dry(cold) run of the procedure to minimize the chance for error
when the activity is used.

A baseline bioassay’either urine analysis, or preferably, a thyroid exam)

should be done on anyone particapating in the procedure. See Reference 2.
below.

Wear a personnel radiation dosimeter.

Wear the proper protective clothing, safety glasses and two layers of
protective gloves. lIodine diffuses rapidly through vinyl and rubber so
replace the outer layer immediately when it becomes comtaminated. Keep the
inner pair free of contamination.

Have a properly operating Geiger Muller survey instrument on and readily available
for quick contamination checks. Be careful not to contaminate the instrument
itself. The instrument will not detect very low levels of contamination but

will be useful for higher levels.

Avoid handling the vials directly. Use remote handling devices such as tongs
or forceps.

To decontaminate equipment or surfaces use a solution of 0.IM NaI, 0.1M
NaOH, and 0.IM Na2S8203 in order to efficiently remove the contamination
without releasing Iodine to the atmosphere.

All waste should be sealed in double layers of plastic and disposed of
immediately.

[f exhaust filters are not used, the activity concentration of the exhaust
must be monitored to assure compliance with NRC regulations concerning the release
of Iodine~125 to the environment. See 10CFR20.103.




12 Clean and check all the working surfaces and equipment for contamination
immediately after the procedure is finished. Take contamination wipes and
—————

count them with your samples. Tne survey instrument is useful for this work
but should not be used to perform the final check.

IT CANNOT BE EMPHASIZED TOO STRONGLY THAN NEAT, CAREFUL WORK HABITS

MINIMIZE BOTH CONTAMINATION PROBLEMS AND UNNECESSARY EXPOSURE TO

REFERENCES

l. New England Nuclear Corp. Pamphlet: "lodine-=125 Guide to Safe Handling".

)

2+ US NRC Regulatory Guide 8,20 "Applications of Bioassay for I-125 and I-131".
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HANDLING PROCEDURES FOR MILLICURIE QUANTITIES OF PHOSPHORUS-32

y #

2 emits a distribution of energetic beta particles,up to a
maximum energy of 1.7 Mev, which can travel as far as 7 meters in air. The
absorbed dose rate close to containers of millicurie quantities of P-32 is on
the order rads/min. A significant fraction of P-32 entering the body deposits in

Phosphorus

the bone structure. The maximum permissible bone burden is 6 microcuries.

The following procedures should offer a quide to using sources of P=32 in
cess of one millicurie.

1+ Prepare a written set of procedures and submit them to the RSO for appro-
val prior to the run.

Avoid handling the vial directly. Use remote handling tools, such as tongs
or special holders when handling the source containers.

Use low density shielding(e.g a minimum of 0.25 in. of plexiglass) to
absorb the beta particles without generating significant amounts of X-rays
by an interactive process called Bremsstrahlung. Heavy materials( high
atomic number) should not be used close to the source because the
Bremsstrahlung process is much more efficient<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>