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NORHTEASTERN OHIO UNIVERSITIES . COLLEGE OF MEDICINE'

RADI ATION SAFETY PROGRAM

1. Design and Purpose of ' the Radiation Safety Program
.

L

A. The ALARA Goal.

The chief goal of the NEOOOOM radiation safety program is to minimize
the exposure to radioactive materials and their radiations to a level
AS LOW AS IS REASONABLE 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 f ar below the maximum permissible limits as
possible. As outlined in U.S. Nuclear Regulatory Commission's
Regulatory Guides 8.10 and 10.2, there are three objectives to an

-

ef f ective ALARA program.
s

1)~ To reduce occupational radiation exposures to levels reasonably
achievable by means of good radiation protection planning and
practice.

2) To reduce radiation exposures to the general public to levels as low
as is reasonably achievable.

3) Commitment of management to encourage good radiation safety
' planning, to establish and enforce radiation safety practices, and

to remain vigilant to the goal of improving the radiation safety
program.

..

B. Purpose of the Radiation Safety Manual

1) This manual is designed to provide information to personnel and the
general pubite concerning the structure of NE0000M's Radiation Safety
Program. It presents those procedures cdopted by management as safe,
reasonable, and enforcable. Because it !s submitted as part of the
application for renewal of our Byproduct daterial License with the

-

US NRC, it is designed to conform closely to the Code of I'ederal,
Regulations 10CFR20 enticled " Standards for Protection Against
Radiation", and other pertinent sections of the-Code dealing with
academic institutional programs. Similiar regulations are also
specified by the Ohio Sanitary Code (Part I, Chapter 11E-38 to Chapter
HE-41, ' Part 11 Section 3701, 90 to 3701.99) . Copies of these
regulations are on file in the Radiation Safety Office and library.

C. Administrative I.ine of Authority

Responsibility for administration and enforcement of policies at NIM)UG)M
is vested with the Provost. N.R.C. regulations require him to appoint a

He hasRadiation Safety Officer and a Radiation Safety Committee.
delegated appropriate authority and responsthility to the following:

1) Director of the llanic Medical Sciences - The Director la charged with

,(1)
.
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Withthe executive administration of the radiation safety pregrcr.
the approval- of the provost he appoints a Radiation Safety Officer.
He also appoints a Radiation Safety Committee comprised of faculty
who are included in Part Six of the NRC Byproduct Materials License
:as " individuals who will use or directly supervise the use of licensed

thematerial. ' The f aculty of the Division of Basic Medical Sciences,
Radiation Saf ety Committee, and the Radiation Safety Officer report

-

directly to the Director.-
'

The Director oversees all aspects of the radiation safety program.
He is charged with making the ultimate decisions regarding correction
of violations of the radiation safety program.

2) Radiation Safety Of fice - The Radiation Safety O f ficer and bis staf f
are appointed by the Director of Basic Medical Sciences to carry outto bethe procedures and policies of the radiation safety program,
advisory to the Radiation Safety Committee, and to maincain permanent
records in the Radiation Safety Of fice. The Radiation Hafety Officer
or his designate perform the following duties:

a. Monitoring personnel occupational radiation exposures through a
monthly badge program.

b. Monitoring laboratory working conditions through a weekly wipe
and survey program.

c. Identif ying unsafe practices and suggesting improvemeats to
f aculty and the Radiation Safety Comnittee.

d. Review all ' grants proposing the use of radioactive materials to
determine if the proposed work can he accomplished within the
existing licenced procedures and isotope possession limits.

e. Approving all purchase requisitions for radioactive materials
assuming that receipt of the ordered material will not exceed
the license possession Itmits.

f. Receiving and monitoring of incoming packages of radioactive
materials and delivering those materials to appropriate safe.
storage places.

,

g. Disposing of radioactive materi d s and maintaining all necessary i
'

current disposal site permits.

h. Maintaining an inventory of Radiation Safety detection equipment'

in proper working order and recalthrated on an annual basis.
.

l. Maintaining a current inventory of radioactive materials on campus
<

to be updated on a monthly basis.
!

j. Maintaining permanent records of t
- personnel occupat lonal exposures
- receipt of radioact ive materials
- disposal of radioact ive materials
- laboratory umitor ing

,

i

(2)'
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k. Maintaining' the Radioiodination Laboratory.
. there will be sufficient Radiation Safety Staff- In addition to the RSO,

At otherto maintain a continual presence during normal working hours.
times the Radiation Safety Officer and/or his staff can be reached by *

telephone in the event of an emergency.,

a

The Radiation Safety Of fice has for its authorized use the following i
instruments .and equipment. These instruments are for the primary
purpose of laboratory monitoring. They are not " core equipment", but

investigators at the discretion of the RSO or hismay be loaned to
designate on a short term temporary basis when the need for additional
monitoring equipment in special situations arises,

a) 2 - Victoreen model #493 survey meters with 491-40 GM probe
b) 1 - Victoreen model #493 survey meter with 489-110 GM probe ~
c) 1 - Victoreen model #495 Frisker meter with 491-40 GM probe
d) 1 - Victoreen model #490 Thyac III meter with 425-110 Scint probe
e) 'l - Victoreen model #470A Panoramic Survey Meter
f) 2 - Victoreen model #541R Pocket dosimeters with #2000A charger

The office also has at its disposal use of the following:

a) 1 - Packard model #9012 Multichannel Analyser
b) 2 - Bechman model #LS 9000 Scintillation Counters
c) 1 - Beckman model #LS 100C Scintillation Counter

3) Radiation Safety Committee - The committee will be comprised of'

faculty licencees appointed by the Director of Basic Medicat~

,

The Director and the RSO will be non-voting members ofSciences.
the Radiation Safety Committee. I ts purpose is to recommend
policy to the Director. In situations where an unsafe procedure
is identified by the RSO, the committee may be called upon to
recommend corrective procedures. Requests for license amendments
(eg. changes in list of licensed investigators, changes in isotope
possission limits, etc.) shall be directed to the committee for
approval.

The Chairman of the Radiation Safety Committee will maintain records
of meetings of the committee. All grant proposing the use
of radioactive materials must be approved by the Chairman of the
committee to assure that the proposed work can be safely accompi tshed
within the existing licensed procedures and Isotopo possession
Limits.

Either the Chairman or the Director can schedule a meeting of the
The committee will meet as of ten as necessary but notcommittee.

less than once a year.

4) Fnruity Licenneen - 1.leenneen are renponnible for the henith nod
nafety of persons entering their laboratories. Progra.a chairperuann
are responsible for the health and safety of persons within the
core or communal arens of their program. Faculty l icenseen are
responsible for identifing and correcting unsafe situations in their

(3)
.

_ - - - - - - _ - . - - - - - - . - - _ _ _ . - -



5
.- .

'

3

laboratories. They will abide by dscicicns mids by ths Radiction
Safety Of ficer, the Radiation Safety Committee, and the Director

- regarding corrective procedures.

When necessary, f aculty mambers may request the Chairman of the
Radiation Safety Committee to schedule an agenda item in their *

.
,

I" behalf.

.9) NEOUODN Policy Coverning Violations of NRC Regulations

The Director of Basic Medical Sciences is responsible for making final
decisions regarding violations of NRC or NEOUOOM regulations involving
the safe handling of radioactive materials. Violations of safety -

regulations can range from the incidental to being life-threatening.
With technical advice f rom the Radiation Saf ety Committee and/or
Radiation Safety Officer, the Director will determine the severity of
the violation and the appropriate prompt action. Those individuals
committing serious violations or f t,equently violating safety standards
are liable to have their priviledge to use radioactive materials
revoked.

The Radiation Saf ety Officer has the right to f ully investigate a
possible hazard at any time.

II. Personnel Involved in the use of Radioactive Material

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

A. Faculty All f aculty whose research involves handling radioisotopes'

will be named in the license in Item 6 as " individuals who will directly
supervise the use of radioactive material". To be included on the
license, the f aculty member must complete Form 1 (see following page).
This provides a summary of his past training and experience in handling
radioactive materials. The completed form will be submitted to the RSO
who will submit a request for license amendment to the NRC. The.
NRC will either accept his credentials as sufficient or recommend
additional procedures to follow before accepting him as n'11censee.

The licensed faculty member wiLL be responnihte for the health and
safety of persons in his laboratory. lie must be sure that proceduren
used to accomplish the intended research gonin are an safe an ponalble.
lie is renponsthie for:

Determining that the individuals working in the inboratory havea.
completed the necessary training programs before beginning to
handle radioactive materials.

b. Assuring that all personnel on the project are included in the
personnel mnnitoring program if neconnary.

c. Monitoring his laboratory's ambient condit loon an o!' ten an necean.sry
to determine that exposure to radiation (H ma intained AI.AR A.

(4).
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Name of investigator

TRAINING AND EXPERIENCE OF INDIVIDUAL NAMED
FORhtALDURATION 07

8. TYPE OF TRAINING WHERE TRAINED TRAINING ON Tile JOB COURSM

a. Principles and
practices of radia -
tion protection. .

b. Radioactivity
measurement and
monitoring techni-
quos and instrumen-
tation.

c. Mathomotics and
calculations basic
to the use and
moacuromont of
radioactivity.

d. Biological
offects of
radiation.

9. EXPERIENCE WITl! RADIOACTIVE MATERIALS

ISOTOPE MAXIMllM AMOl1NT WilMMM MXPMitT FNCP WAH CA INf'n

DURATION OP EXPERIENCE TYPH OP tlSH (o.q. chein i ca l nvnthenin,etc.)

( 'e ) |,
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d. Labeling of rooms and materials with the proper w:rning signs.

e. Proper disposal of radioactive wastes and preventing the accumulation
of excessive quantities of waste material in the laboratory.

f. Notif ying the RSO of any significant changes in techniques or *

physical f acilities outlined in the original approval form.
,

B. Students - Undergraduate,.graduabe, and post-doctoral students as well
as visiting f aculty must meet specific requirements before beginning
work with radioactive materials.

a. All must pass a written examination approved by the Radiation Safety
TheCommittee and administered by the Radiation Safety O fficer.

examination will test the individuals knowledge of the fundamentals
of radiation physics. the ef fects of radiation on living systems,
principles and practice of radiation safety, measurement of
radioactivity and monitoring techniques,' and the mathematics and

Thecalculations basic to the use and measurement of radioactivity.
test results will be kept on file in the Radiation Safety Office.

b. All must work under the supervision of one of the f eculty members
named in the license. 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 faculty member responsible
for that area or the Radiation Safety Officer.

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

.

Past coursework or experience gained on the Job will not exempt a
student f rom completing the above requirements. Students (eg. medical
students, undergraduates, etc.) not conducting their own research
projects, but performing tasks in a technical mar.ner under the direct

thesupervision of a f aculty member will be expected to meet
requirements cf " Technical Support Staff" rather than as " Students".

C. Technical Support Staf f - All technical staf f working in talxsrocurles
where radioactive materials are handled must demonstrate adequate
knowledge of radiation safety procedures by passing a written
examination approved by the Rad!ation Safety Connittee and administered
by the Radiation Safety officer. Results of the exam will be kept on
file in the Radiation S.i'ety O f fice.

inTechnicians shall be responsible for completing their auntgned tasks
as safe a manner as possible. Whenever quest tons arise regarding the
safety of a procedure they must ask the RSO or the faculty member under
whom they work to correct any potentinLly unsafe procedures.

D. Ancillary Pursonnel - All ancillary personnel (eg. security, cleaning,
maintenance, etc.) who enter Inboratorius containing radioactive
materials will be belefed either by memo or by group meetings at lennt
once a year by the RSO and his staff.

t

(6)
.

- - - _ _ .



- ,.

'
.

'

s

11. Safety Monitoring Program

This section describes the monitoring of radiation exposure to personnel
by dosimetry, bioasoay, and laboratory survey programs. The goals of the

monitoring program are:
,

1) To maintain safe conditions for all personnel working in radiation
Frequent monitoring of laboratories and personnel permitsareas.

corrective steps to be taken when necessary to assure that individuals.
do not exceed their maximum permissible exposure limits, and that
radiation levies remain as low as reasonably achievable (ALARA).

2) To maintain the required permanent records of personnel occupational
exposure hintories and laboratory working conditions.

4 -

A. Personael Film Badge Dosimetry Program

NEOUODM contracts with R.S.Laundauer Co. , or other suitable f irm, 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. 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 dif ferentia11y shield
the underlying film. Subsequent development of the film allows the
exposure dose to be estimated by dosimetry. This estimated doso-is
reported monthly to the Radiation Safety Office and quarterly to all
individuals monitored.

'

Who should wear a film hadge?

All individuals handling gamma-ray and high energy beta emitting
isotopes (eg. 125-I,131-I, 32-P) or x-ray producing equipment must
wear a film badge. Workers in areas where these isotopes or equipment
are handled should also vear film badges. Individuals working

exclusively with low energy beta emitters (eg. 3-11,14-C) need not
wear a badgo since the radiations are not of sufficient energy to ,
expose the film. The Radiat ion Safety Of fice also has several pocket
donimeters which may be borrowed for limited oceantons. Donimoters are
best suited for more accurately measuring short term exposures, but
must be worn in addition to the flim badge.

The inaximtun perintasible exposure por calendar quarter for individuals
over the age of 18 is listed below. The maximum permissible exposure
for minors under the age of 18 in one tenth of theno amounts.

l. Wholo body, head, t runk, eyes, gonads. 12's0 udem
and active blood forming organs.

2. Ilands, forearms, feet, and ankles. 18750 dem

7500 Wtem3. Skin of whole body.
'

|
For institutional purposas, the maximum permissiblo exposuro level of

i

|o.
| (7)-
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1250 mRee per calendar quarter is broken down to 400 mrem per month.
This provides an additional small safety f actor which may be exceeded
if conditions warrant, provided 'that the maximum permissible dose for
the quarter is not exceeded.-

All exposures above minimal (minimal (M) is less than 10 mrem) will be .

The Radiationreported to the individual as soon as they are detected.
Safety Officer will attempt to determine the cause of the exposure and'

try to eliminate it. In the event of an excessive exposure (greater
than 100 WRem/ month) the Radiation Safety Officer will notify the
individual exposed, the f aculty licensee responsible for the individual,

Ifthe chairman of the Radiation Safety Committee, and the Director.
deemed necessary, a meeting of the Radiation Safety Committee will be
sche duled. All concerned will attempt to determine the cause of the high

Corrective measures may includeexposure and take corrective weasures.
revision of laboratory procedures, construction of additional shields,
and/or suspension of the use of radioisotopes by the individual for the
remainder of the calendar quarter. s

Exposures above 1250 mrem in a quarterly period must be reported by the
Radiation Safety O f ficer to the NRC. The individual must be removed
from exposure and not allowed to work with radioactive materials until
their time-average exposure f alls below this amount.

On a quarterly basis, all individuals on the badge service will receive
a copy of their " Current Occupstional Radiation Exposure". The report
must be signed and returned to the Radiation Safety Office.

This signed acknowledgement of radiation exposure history must be kept
on permanent f Lie in the Radiat ton Safety 0ffice. All Indlviduals have
the right to examine their exposure reports. Future employers of the
individual have the same right.

5. Bioassay Program

The bioassay. program is designed to

1. Ascure the inventigator thnt na radlonettve matertal han.been
inhaled, abaorbed, or ingented during the handling of certain
radioisotopen under certain conditions.

2. Take appropriate clinical action if certain levels of radioactive
materials are detected to nneure the continued health of the
individual.

Mionssays are performed on an "an needed" hants, and are outy requirnd
under certain circumstances. NROUOOM's policy in to minimlw on noch an;

ponn t hte tlunn' nituat lonn requlr Ing bloannays.

Who must be bioannayed?
!
I

Cuidullnen published by the U.S. N.R.C. uttpulate that individuals who
| handle large quantitios of tritium (3-11) laboled compounda and/or largo

quantit ten of 125-1 or l'Il-I ininiled compounda must bo hf oonnayed.
,

(H)
,

(

|
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All workers involved in the processing of 3-11 under conditions specified
-

or suf ficiently close that intake is possible must participate in
urinalysis for the presence of 3-H. The conditions requiring urinalysir
are shown on the following page.

It is anticipated that seldom, if ever, will the activities in the table .

be exceederi. Experiments involving 3-H nucleotide precursors at levels ,

'

exceeding the table shall be performed in a radiological f ume hood and
Theinvestigators will wear lab coats throughout the experiment.

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 3-H compounds, urine will be collected.
Triplicate tal samples will be counted by liquid scintillation using an
aqueous cocktail. If routine use of excessive quantities of isotopes
are plan e t, urinalysis will be performed bi-weekly untti one month
af ter use of 3-H at excessive levels has ceased.

If 3-H excretion rates exceed 50uci/11ter (ie. greater than 110,000 dpm
per milliliter) the following steps will be taken:

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

2. The incident will be reported to the NRC in accordance with
section 20.403 of 10 CFR 20.

3. The Radiat~ ton Saf ety Committee Chairman, Director, Program
Cha' rman and Faculty Licensee in charge of the area will all
be notified.

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

5. Implement correctivo proceshiron necessary to reduce f urther
exposuren. Those may includo removing the Individual from
further work with excussive quantitten of 3-11 or prohibiting
use of excessive quaatities of 3-11 in that work area.

6. Perform urinalysts on n weekly hanin until excrut fod raten of
lean than Suct/1(tor ( ti . 11000 dpm/millilltor) are seen for 2
consecutive wuoka.

In the event that greater Lluin Soci/ liter but tens than 50uct/11ter nro
obsurved, the urinalysis procedure will be reponted within 48 hours. If

levela are attit abovo Suct/ liter, steps 3 - 6 will be imptomented.

The activity lavola abovo which blonsnay shall im roquired for 125-1 or
131-1 are shown on the following pago. The thyroid burden for each
individual participating in the program will be determined an follows:

1. Illuannay mennurements will he performed with n Victureen model 490

(9).
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TRITIUM ACTIVITY LEVELS OR CONCENTRATIONS ABOVE WHICH BI0 ASSAY SHALL BE REQUIRED
-

HTO Form HT or T2 Gas Nucleotide HTO mixed with
and forms in sealed precursers more than 10Kg

TYPES OF OPERATION other than process vessels or inert H O
,

2
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

ve3sels.

Processes with possible escape of tritium,
carried out within a fume hood of adequate ' 100 mci 100,000 mci 10 mci 10 mci

deaign, face velecity, and performance
reliability.

Processes carried out within gloveboxes, ,

crdinarily closed, but with possible 1,000 mci 1,000,000 mci 100 mci 100 mci
ralease of tritium from process and

occasional exposure 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 ccolant systems.

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

Activity Handled In Unsealed Form
Making Bioassay Necessary

Volatile or Bound toTypes of Operations
Dispersible Nonvolatile

Agents

Processes in open room or bench, with possible escape .01 mC1 .1 mC1.
.

.
of iodine from process vessels.

-_

Processs with possible eccape of iodine carried out
within a fume hood of adeqcate design, face velocity, .1 mci 1 mci

and performance reliability.

Processes carried out within gloveboxes, ordinarly l~ mci 10 mci
closed, but with possible release of iodine from
processes and occasional exposure to contaminated
box and box leakage.

in process by a worker at one time. QuantitiesQuantities present may be considered the amount
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-I or 131-I will remain in nonvolatileCapsules (such as
form and diluted to concentrations less than 0.1 uCi/mg of nonvolatile agent.may be considered to contain the radio-
gelatin capsules given to patients for diagnostic tests)and bioassay would not be necessary unless a capsule were inadvertentlyiodine in nonfree form, On the other hand, certain compounds were radiciodine is
opened (e.g., dropped and crushed).
normally bound are known to release radiciodine when the material is in process, and the left-handIn those laboratories working only with 125-I in radioimmunoassaycolumn may then be applicable. thus, bioassay(RIA) kits, the quantities of 125-I are very small and in less volatile forms:
requirements may be judged from the right-hand column.

O
-
m
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425-110 thin windowThyac III survey meter equiped with a model
scintillation probe. The meter will be calibrated against -a known
standard enclosed in a lucite neck phantom to simulate tissue
equivalency and thyroid position. Survey readings will be taken
from the neck region of the individual and compared with a control
' reading taken f rom the individual's thigh. These values will be

-

used to estimate the individual's thyroid burden.

2. Bioassays will be performed at the following frequencies:

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

b. Routine - Performed at the f requencies listed in NRC 8.20,
Regulatoay Position 4. Initially, bionssays will be performed
within 72 hours following entry of an individual into an area
where bioassays 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,
bionssays will be performed at a minimun of every 2 weeks
thereafter. For individuals who use radioactive iodine on an
infrequent basis (less than every 2 weeks), bioni nys will be
performed within 72 hours (but no sooner than 6) af the end of
the work period. Af ter 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.

c. Postoperational - A bionssay will be performed within' 2 ' weeks
of the last possibio exposure to radioactive iodine when the'

individual is terminating all potential exposure.

d. Diagnostic - Follow-up bionssays will he performed within 2
wooks of any measurement exceeding levels given as action
points in NRC 8.20 regulatory position 5-1, and within I week
for levels exceeding those given in 5-2.

3. Whenover the thyroid burdon is found to exceed 0.12uct of-125-1 or
0.04uct of 131-I, the following stops will be takont

a. The Radiation Safety Of ficer will conduct an investigation of
the operat tone involved to determino the cause of the exposure,
and evaluate the potent ial for f urther exposures.

h. Corrective actions will bo implemented to oliminato or reducet.

the potential for further uxposuros.

bloannays within 2 wooks to confirm the presonce ofc. Hopeat
radioactive todino and estimate the ef fective biological
knif-lifo.

d. Notif y the NRC no required in 10 CFM 20, parin 20.10H, 20.40's,
20.408, and 20.409.

4. I f the thyrold burden in f ound to exceed 0.'suCl of 12r-t or 0.14uCfs

(12).
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of 131-I, the following actions will be taken immediatly:

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

*

b. Carry out steps 3a-d above.

c. Notif y the Director, Radiation Safety Committeo Chairman,
f aculty licensee and Program Chairman of the area the exposure
occured in.

I week intervals until thed. Carry out repeated measurements at
thyroid burden is less thac 0.12uct of 125-I or 0.14uct of
131-I.

~

e. Evaluate the possibility of longer-term compartmenta containing
125-I or 131-I to ensure that appreciable exposurce to these
compartments do not go imdetected.

C. Laboratory Monitoring Program

On a weekly basis, the Radiation Safety Office will monitor all rooms
in which radioactive isotopes are either used or stored. Monitoring
will consist of both surveys and surf ace wipes. Surveys will be used
to verify that the radiation levels in all areas accessible to personnel
are such that a major portion of the body could not receive exposures
exceeding the f ollowings

0.2 mrem / houra. Unrestricted areas
(eg. halls, of fices, non-radiation labs)

2 mrem / hourb. Radiation areas
(eg. radiation labs, x-ray rooms)

5 mrem / hourc. Restricted Radiation Areas'

(eg. radiotodination laboratory)

Wipes are performod to detect ritmovable surf ace contaminnt ion.- Arona
of approximately 100 squ. ire centemetern are wiped with filter paper
moistened in 50% othanut. The flitor paper la placed into viais anal
evaluated in a Ber.kman LS 9000 scintilintion counter. All vials are
I trat counted on an "open window" program to datorisino grunn CPM.
Any vints obowing CPM moru than twico hackgrounit levels are cout:ted n
nocond timo on a 3 window program to dotormino more accurately the
amount and type of radioisotopes prosent. Investigators will be

notified in writing of any contamination or unsafe conditions in their
Inboratories.

isP,very invastigator, technician, student, or other individun)
responsihlo for monitoring his own opornt lons. Many prolocen are of
such a naturo that monitoring lontruinents must bo on hand at all timen.
The Raillation Hafety Offico han a limited supply of survey motors which
can ho borrowed for short portods of time.

(i I),
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NE00COM SAFETY INSPECTION 2EPORT

Inspection date : Performed by :

Location :

A routine safety inspection of the above location revealed the following unsafe
conditions. Please correct these conditions as soon as possible. If the same
condition is found to exist on a subsequent inspection, copies of the reports
will be forwarded to the appropriate individual ( i.e. Division Director, for
chealcal and radiation hazards; Vice Provost, for all other hazards ).
Otherwise, all inspection reports will be maintained in confidential files in
the safety office. If you have any questions regarding this matter, please
contact the Safety Office, D-119 east, Ext. 280.

HAZARDS

Radioactive Surface location CPM Isotope
__

_

Chemical

i

Electrical
,

Nechanical

.

Niscelleseous

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . --_.__.____.____m__.___ . _ _ _ _ _ _ _ _ _ . - _ _ _ . _ _ _ _ _ . . _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ __..__._____-..--___m..-_
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IV. Routine Operating Procedures

A. Radiation Areas and Restricted Radiation Areas

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 Director with the advice of theApprovalRadiation Safety Committee and the Radiation Safety Officer.
will consider the isotope to be used, the maximum activity expected,
the volatility and dispersibility of the radioactive material, and the

in the area. Other f actors whichspecific procedures to be carried out
may influence a decision are the amount of hench space, f ume hoods,
bio-hoods, shielding, storage space, and waste handling f acilities.

All rooms approved for use of radioactive materials stat also be under
the direct control and supervision of a f aculty member currently listed

This f aculty member must accept f ull responsibility foras a licensee. Core f acilities such ascontinual saf e conditions in that laboratory.
the cold room are under the supervision of the Program Chairman and
Director.

1. Radiation Areas

All rooms approved for use of radioactive materials or radiation
producing equipment are shown in the building diagrams on the followingRadiation AreasThese rooms are designated as Radiation Areas.pages.
must be properly identified by approved signs on all doors entering the

All radioactive materials within the area must be secured fromarea.
unauthertsed removal unless under direct and constant supervision. This

if the redloactive matertain are not under " direct andmeans that'

constant supervision", they must he either locked in nuttable encionorowRadiatton lovels inor all doors entering tlw area must be kept locked.
Radiation Areas may not exceed 2 uRem/ hour.

2. Restricted Radiation Areas
ThisRoom C-125 han been designated as a Restricted Radiation Aren.

room is renerved for the handling and scorngo of 125-l, Ill-l, nad other1-il. innoro hannrdoun radiotnotopon in a volatio or disporsihic form.
hydrogenation reactions involving trictated borohydride present aExportments involvtug granterspecial hazard in research laboratorios.
than imC1 125-1 or L31-1, or greater than 10mCt tric tated borohydride
wt11 he handled in tho shielded box in the hood of that

room.

This Montrteted Radiation Aron in under the ronponnthti tty of the
Radiat ion finfoty O f f icer and h!H Ntaff. Acceds to the room in obtained

Theby Imrrowing tho key f rom n member of the Rodlation Hofety Htaff.
key must ho returnod by tlw ond of that working day (lo. 5 pm), andFollowing unocannot he kept for ovoning or wookond uwe of the nrea.
of tlw aron, the Radiation llaf oty Of f ice will nurvoy tho room for
radinactive contamination. If any in found, the most recent user of
tle room will be nottfled and twid rusponsible for returning the room
to n safe contamination-f roo condition.

H. Hofore lloginning no Mapor tment in an Approved Area.

(IS).
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Before working in a Rsdiation Area or a Reetricted Radiation Area, all
personnel must have successf ully completed the training program listed
in Section II and arranged for personnel radiation exposure monitoring
including bioassay if necessary. The faculty licensee supervising the
research project is responsible for the health and safety of personnel *

The licensee must be certain that all requirements andon the project.
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 Radiation Safety Officec in the event
of an emergency, and be f amiliar with the emergency procedures outlined
in Section V.

it isBefore attempting any new procedures with radioactive materials,
suggested that a " dry run" be carried out to help anticipate possibleAn aid in detecting potential flaws ishazards during the experiment.

Ultra-to perform the experiment with a fluorescent material or dye.
violet light can be used to survey the area following an experiment to
help indicate where materials may have contaminated the area.

C. Purchasing Radioactive Materials

All purchase requisitions for radioactive materials must be signed by
the faculty licensee ordering the material and the Radiation Safety
Officer or member of his staf f, regardlena of the type or quantity of
radioactive materials being ordered. Once a requisition is received,
the Radiation Safety Officer will examine the current inventory and
verif y that receipt of the material ordered will not excoed theThe Radiation Safety Officer willpossession limi_ts for that isotope.
f tie a copy of tho signed and dated requisition in the f!!e marked
'brdered But Not Yet Received". lie will also anticipato recolpt of the.

isotope by entering it on tho investigators inventory form and on the
overall monthly inventory summary sheet for that isoto pe. Once signed

and recorded, the purchane requisition in forwarded to the Accounting
Of f ice f or routine processing.

D. Receiving Radioactive Materials

Only matorints that have been properly orderud through the Radint ton
Saf oty of f ice will be reco1ved. All maturints not ordorod through
the Radiation Saf ety Of fice will be returned to the sendor unoponod.
When a package of radianctive materinl arrives on campus, the recotvingcrushed boxpornonnot will inspect the pacimgo for nigns of damngo (lo.from the enrrier. Ifor wot aronn duo to lenks) botoro acceptimt it
the packago in damagud to tho dogroo that radtonctivo maturint may have
contaminated it's surface, the recotving pornonnot must contact the
Radiation Saf ety 0f f ice immodlatly. The Radiation Snfocy Officer will
innpoet tha packago, the receiving aren, the carrior's vehicle, and all
personnel who handled the packagu to deturmino tho externt of ponsthto

The carrior will not bo rotonnod f rom campus until itcontnmination.
in datorminod that notthor he nr hla vehicle are contaminatoil.

If the packago in rucolved in good condition, tiio recuiving pornonnel
will sign for its recolpt and notif y tho Radiation Safety Office of les
arrivn!. As soon on ponnthlo, the Radiation Harely Of ficer will m.mitorand complete nthe package with a nurvoy motor and Hurfaro wip.H,

(20),
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" Receipt of Radioactive Materials Form" (see next page). Wipes will be
performed on the surf aces of the package down to the inner container
delivered to the investigator. The receipt form, the packing slip, and
the copy of the original requisition will be placed in a file labeled
"Materiala Received" and retained indefinitly. ,

The package will 1e delivered to the appropriate investigator's lab
(or restricted area in the case of 125-I or 131-I). The licensee who
ordered the material will be notified of its arrival and it is his
responsibility to store and secure the material accordingly.

E. Storage

All radioactive 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 in a laboratory that can be locked when
personnel authorized to handle the staterial are not present. If any
radioactiva materials are to be stored in an uncontrolled area such as
a hallway ref rigerator or freezer, the container must be lockable to
assure that no unauthorized removal can occur.

The licensee is responsible for seeing that all storage containers,
vials, columns, glassware, or any other items containing radioactive
material are inarked 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 materiata used in
community facilities must alan bear the users initials.

M1111 curie quantities of 125-I and 131-1 must be stored in the lead
storage box in room C-125, the Restricted Radiation Area.

F. Ilse

All radioactive inater tain munt he handled in ilon tgunted Radiat ion Aruas
or Restricted Radiation Areas. Radioactive material should be treated
as hasardous substances and handled with 111 cautionary procedures
normally accorded such substances. Normal precautions should include
the following saf ety measures.

1. No eating, drinking, smoking, applying cosmetics, or any other
procedure that could lead to inadvertent ingestion of radioact.tvo
materials is parmitted in Restricted or Radiation Areas.

2. Film badgos must be worn if using gamma-ray, x-ray, or high energy
bota producing luotopen or equipment.

3. Cinthing should ho disponablo in the ovent of a major spill. I,ah

coats and disposable gloves should be worn when handling radioactive
mater ial s. Care must he taken not to contaminate other surfaces
when working with glovon. Traces of radioactivo matorial nre often
f ondvertent l y t ransferred t o ref rigerator hanillen, telephonen, nink
f aucets, cent rif tige doorn anil s otorn, and lunt rument dinin when
handling them with a " hot" glove. Ile sure to monitor utlCh NHrfHron
following une to annuro no contamination han taken place.

(21).
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RADIATION SAFETY REPORT

RECEIPT OF EADI0 ACTIVE MATERIALS

Isotope
P. O. #

*

Activity
Date ordered _

Investigator
Dat3'Esceived _

Puckaae ConditionShissina tabel s.
-

GoodWhite I
OtherYellow II
(Describe below)

Yellow III

Cther

none

CarrierShipper

*(

Aareement between Purchase Order and Packins Slipt

Purchase Order Packing Slip Agree (Y/N)

Isotope

Activity (mC1)

Chemical Form

Surface Monitorud: C/M Shielded (mR/hr) Filter Wipu (epm)

|
!

Date: Tin.e s _Inspected By: _

(2/)
<



c

.

.

4. Glassware, tongs, pipetters, and other similiar tools used in a
radioactive area should be suitably marked if possible and not used
in a non-radioactive area. " Hot" glassware should be disposed of or
washed promptly.

.

~ 5. Work should be confined to as small an area as possible. This
simplifles the problem of confinement and shielding, and aids in
limiting the af f ected area in case of an accidental contamination.

6. All work involving the likelihood of aerosol production must be
done in hoods, glove boxes, or similiar protective devices.

7. Work surfaces should be covered with an abeorbant paper with water-
proof backing or confine the handling of materials to an impervious
tray. Change paper and wash trays f requently to prevent the apread
of radioactive contamination.

l'tpetting radioactive materials by mouth is prohibited.

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

10. Monitor the area with a suf ficiently sensitive survey meter before,
during, and af ter an experiment to detect contamination spots and to
maintain radiation exposure levels within the allowable limits.

11. Minimize the duration of exposure to high activities of gamma and
high energy beta emitting radioisoto,>es. Confine large quantitles

of such isotopen to a lead storage box or lead pig in a remote spot
of the laboratory (eg. back corner of a hood or ref rigerator). Une
long handled forcops or tongs if possthic to reduco exposures.

G. Inventory

The Radiation Safety Officer is responsible for maintaining inventory
records of all radioactive materials on the NM000)M campus, and insuring
that tim possena ton Ilmits for each sp=cif ic isotope are net exceeded.
Invest (gators Itcensed to conduct rononrch involving radiospt(ve
materials ato responsible for inatntaining ugr-to-dato records of the
receipt, disposal (both by druin and by drain), and decay of radioactivo
n.aterials under their supervision.

At the end of each calendar month, the Radiation Safety Officer will
send each 11censee a personal inventory form indicating the activity of
each radioisotopo undor their supervtalon at tho hoginning of the month.
The Radiation Safoty Of ficer noten on the forin the activity of any
luotopos recotved through the of fice during that month (noo Receiving),
and calculaton thn activity of oncli Isotopo lost by decay using the
following formula. (Noto that the durncion of a month in taken an 10.'s
dnyn, the annual avornge number of days por month)

.69) 'l 0 . 's )Aend * Abeg.("XP "
x
rh

(2 l).
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On receipt of this inventory form, each licensee is responsibigfor
promptly (within 7 days) verifying the information on the form,'and
completing the sections on amounts placed into waste and amounts placed -6; All: entriesdown the drain for release into the sanitary sewer system.

-

should be made in militcuries.

Materials transferred from one investigator to another should be noted as
a minus quantity in the receipt column of the donating investigator's

Theform, with a notation as to whom the material was transferred to.'
investigator receiving the material should note it in the receipt column
and note from whom it was received. ALL TRANSACTIONS SIDULD BE REPORTED
AS OF THE LAST CALENDAR DAY OF THE HDNTH. Even though the inventory form
is not due until the 7th day of the following month, transactions during

Forthat first week should not be reported untti the following month.
example, material received on February 2nd should not be included in the
January inventory report, even though the report may not be turned in
until February 7th. The material should be entered on the February form
due by March 7th. The completed inventory form must be signed by the
licensee and returned to the Radiation Safety Officer.

On receipt of the signed personal inventory form, the Radiation Safety
Officer records the receipt, disposal, and decay of each isotope onto an
Isotope Summary Inventory Form (see following page). He must ascertain
that the i sotope Summary for receipt, storage in waste drums, disposal
by sanitary sewer, and loss by decay balance to the nearest microcurie.
The Radiation Safety Officer 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, tin Radiation Saf ety Of ficer may consider requesting an amendment
f ron the NRC to increase possession limits, or disposing of stored waste
labeled with that isotope.

H. Transportation of Radioactive Materials Of f-Campus

I.imited quantities of radionctive materials may be transported of f-campus
to nuother f acil Ity I leenned by the NMC to receive the radionet-tvo
siterial (eg. to one of the connortium univerait ten or honpitnin). thui

to the numerous NRC and D)T regulationn governing transportation of clione
materials on public highways, ALL TRANSPORTATION OFF-CAMPUS MIST PROCLHD
Tiet00CH THE RADI ATION SAFETY OFFICE. Transfers will only be arranged
f rom the Rjdiation Safety Of fice of the NE0000M campus to the Radiation
Safety Of fice of the other institution.

1. Radioactive Wanto Hinposat

The term "rndtonet(vo wanto" includen any and all wanten that contain, or
are contaminatud with, any radlonet two matur tal used in the laboratory.
This includes liquide, solids, trash, animal carcasses and excreta, used
scintillation counting liquids, etc. Wasto and trash which are not
radlonctiv0 Mllduld lidvor bd CitroWn Ill With radionet (Ve Wante, an Cht* COHt
to NE000)M for disposing of radionet(vo waste tu very high. All wasten
munt Int clannified and disponed of necording to the following table.

l.1,lquids - n. Organic boned - must be collected in linear polyet hylene

(24)'
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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 sewerage systems if the

*

activities present are below the amounts outlined in NRC
10 CFR 20.303. Because these amounts are based on the
total volume of ef fluent released by the institution, 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 collected and
disposed of in the same mannor as organic based liquid
waste. ,

2. Solids -~ Solid wastes must be completely dry and f ree 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 wrapped to
prevent injury to personnel handling bags of solid waste.

3. Animal - Animal carcasses and excreta containing radioactive caterial
must be placed in polyethylene bags and delivered to the
Radiation Safety Laboratory where they will be f rozen until
prior to disposal. Large animals such as dogs or monkeys
should be cut up to f acilitate placement of the carcass into
a standard 30 gallon drum.

4. Liquid ScintLLiation Viais - Due to recent changes at our Richland,
Washington disposal site, scintillation vials will no longer
be accepted for disposal. The only scintillation vials we
may dispose of are " deregulated vials" ie., vials containing
only 3-H or 14-C in activities less than .05 uC1/gm or ml.
Liquid scintillation vials containing activities greater than
.05 uCi/gm or al, or isotopes other than 3-H or 14-C must be
emptied prior to disposal. The liquid scintillation fluid

is to be disposed of as " organic Itquid waste", and the dried -
used vials as " solid waste".

5. Short Half-Life - Short half-1tfe isotopes (those with a half-life of
less than approximately 60 days) are to be separated f rom
long half-life isotopes, for each catagory 1Lsted above.
Long half-life wastes are shipped for disposal, where short
half-life wastes are decayed on site.

V. 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. On the recomendation
of the Radiation Safety Committee, the Director may remove the privilege to
handle radioactive materials f rom persons f ailing to promptly report any
emergencien involving radioact ive mater ial s.

(27)*
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A. 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 the acceptable limits of
2 mR/hr. It must conform to all of the following critaria.

1. The spill did not contact any part of a person's body.

2. The spill is confined to absorbant paper or an impervious tray.

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

4. The total quantity of material spilled is greater than I uCi but less
than 1 mci.

The licensed principle investigator supervising the activities in the
Thelaboratory where the spill occured must be notified immediatly.

investigator is responsible for assuring tha't the spilled material is
collected and disposed of properly. Decontamination procedures should
include the following steps.

1. If the spill was absorbed by bench paper, collect the paper and place
into a plastic bag. Label the bag and place it into the appropriate
radioactive waste drum.

2. If the spill was confined to an impervious tray, wash the tray with
decontamination solution. The rinse water may be disp ( 9ed of in the
sink if levels of radiation are below allowable limits (see Disposal).
O the rwise , it must be disposed of as radioactive liquid waste and
placed into the appropriate polyethylene container.

3. Clean the surrounding area with decontamination solution.

4. Following decontamination procedures, the area should be monitored
with a survey meter and surf ace wipes. I f contaminat ion persist's,
decontamination procedures must be repeated unt.11 detectable radiation
levels are as low as reasonably achievable ( ALARA).

The principle invest igator la responsible for unhmitt ing a Itadioact ive
Contaminat ion Iteport to the Radiat ion Safety Of f icer wit hin / days. The

report will be retained in the Radiation Safety Office,

11 . Hajor IInzardons Spill

A major hazardous spill is any spill that is not a low level spill, and
IDES NOT involve contact with any part of a person's body. A spilt is

hazardous if it meets any of the following criteria.

1. Quantities greater than I mC1.

2. The spill is not confined to absorbant paper or an impervionn tray.

3. Radiation levels I meter f rom the center of the spill exceed 2 nit /hr.

(28).
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RADIOACTIVE CONTAMINATION REPORT.
.

1

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
CPM Before CPM After

Area Surveyed

._
- . - . . . . - - - . . . _

VI. Attach Bioassay Reports If Necessary

Report prepared by _

Dato

(29)*
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THE RADI ATION SAFETY OFFICER MUST BE NOTIFIED IMMEDIATLY WHEN A MAJOR
HAZARDOUS SPILL OCCURS..

*

The Radiation Safety Office is responsible for monitoring the extent of
the spill, directing the decontamination, and asouring that the area is
as free of contamination as reasonably achievable when decontamination
procedures are completed. The principle investigator is responsible for
promptly executing the decontamination procedures deemed necessary by
the Radiation Safety Officer.

The Radiation Safety Officer and his _ staf f will determine the extent of.
Thethe spill by survey meter and wipes of the surrounding area.

contaminated area will be labeled with tape and cordoned of f to prevent
inadvertant entry into the area. Only radiation safety personnel and the
principle investigator may enter the area until the decontamination
procedures are completed.

The Radiation Safety Officer and the principle investigator will complete
a Radioactive Contamination Report and submit it to the Chairman of the
Radiation Safety Committee and the Director. A meeting of the Radiation
Safety Committee will be convened to determine corrective measures to
assure that similar hazardous spills do not occure.

If conditions warrant, the Radiation Safety Of ficer will report the
incident to the NRC as stipulated in 10 CFR 20.

C. Bodily Contamination (External only)

Radioactive materials in contact with body surfaces (eg. hands)
should be removed promptly using approved decontamination products
such as D-Con or Radiacwash. The area should he scruhhed gentl y and
rinsed with luke warm water.

IU NOT USE IIARSil OR CAUST[C SOAPS.

DO NOT SCRUB THE AREA WITH AN ARRASIVE TOOL (eg. SCRUB BRUSH).

AVOID PROCEIURES TilAT MAY BREAK THE SKIN CAUSING POTENTIAL TRANSFER OF
MATERIAL INTERNALLY.

The Radiation Saf ety Office should be notified if the material in contact
with the skin:

1. Exceeds 10,000 dpm

2. Is in a chemical form that may readily be absorbed

') . Gives a dose greater than 7500 mR in 'l months. (10 CPR 20.101)

I f any of these condit ionin aire exci edeel (lie Radiat ion S;ifet y O f f icer will
determine whether decontamination can proceed on site or that the
individual should be transferred as a patient to the Nuclear Medicine
Section of Robinson Memorial llospital, Ravenna, Ohio.

('10).
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If decontamination is carried out on site under the direction of the
Radiation Safety Officer, he will perform urinalysis bioassay to
determine when the individual is considered decontaminated. The Radiation *

, Safety Of ficer will complete the Radioactive Contamination Report.

D. Bodily Contamination (Internal)

Ingestion or injection of radioactive materials must be reported to theThey will transferRadiation Safety Of ficer or his staf f immediately.
the individual as a patient to the Nuclear Medicine Section of Robinson
Memorial Hosapital.

.

@

(11).
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