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Princeton Research Center
4100 Quirkerbridge Road
Lawrenceville, Mew Jersey ORG48
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Tl G9M36-L300
Fax: 608369271

January 2, 1981

Mr, Frank Costello

Nuclear Materiale Safety Section B

Division of Radiation Safety apd Safeguards
Region 1

Nuelear Regulatory Commission

1756 Allendale Road

King of Prussia, PA 19406

Docket No., 030-31BOEB
Control No. 117118

Dear Mr. Costello,

As per our conversation this morning | am sending you revised pages of our
spplication for a byproduct license.

Pages to follow!

\ {0 Revised copy of Item 10 of the license gshowing that TLD badges
ghall be used for personnel monitoring.

2]

25 Revised copy of Section [1.B of the Envirvogen Radiation Safety
Guide clarifyving the methods for contamination surveyvs and
changing the skin contamination level to 0.5 mk/hr.

Please let me know if | can provide you with any more information.

Sincerely,

(:’@.mu)( Laso

Jﬁmjt Klass
Manager, Laboratory Services
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NRC Form 3.3 Envirogen, Inc.
Attachment: Item 10 4100 Quakerbridge Road
Lawrenceville, NJ 08648

Radiation Safety Program

Envirogen's Radiation Safety Program is detailed in the Envirogen
Radiation Safety Guide Attachment (Attachment 1), Section II.
Included in the guide are radiatibn safety training, laboratory
procedures, package handling, external and internal dose control,
posting and labelling requirements, radiation waste disposal, and
emergency procedures.

Personnel Monitoring:

1. External: TLD badges *re supplied and monitored on a
guarterly basis by lLandauver Inc. 2 Science Drive, Glenwood, IL.
Dosimetry records for personnel will be maintained by the Radiation
Safety Officer.

2. Internal: The routine use of radicactive materials is
typically in the microcurie range and the materials used are not
volatile. Therefore Envirogen will perform urinalysis and other
appropriate bicassays only in the event of a suspected intake of
radicactive material or when the RSO determines that the use of a
labelled volatile substance may result in an uptake. Urinalyses will
be done by liquid scintillation counting with the appropriate controls
and procedure.

Survey Program:

For isoutine surveying by laboratory personnel, see Envirogen
Radiation S.fety Guide (Attachment 1), Section II.B.6. In addition to
routine surveys, the Radiation Safety Officer or his designee will
perform the following:

1. Keep a log of those surveys which he performs. The log will
include the date of the survey, the area being surveyed and
the activity as measured in microcuries.

2. Keep routine surveys in a log book, supervise the keeping of
this log, and will ascertain that the log is kept properly.

3. Keep a separate log book containing an accurate account of
the inventories of the various isotopes in the form that
they are received. This log will contain information
concerning the date of delivery of each item, the form in
which it is delivered and the results of the survey of the
container. It will also note the date that the material is
removed from storage to be used, along with the adjusted
amount on hand.

Note: The Envirogen Radiation Safety CGuide (Attachment 1),
Appendix G.2 gives examples of the forms to be used.
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Laboratory Procedures for Radioisotopes
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Reports

The Radiation Safety Officer or his designee will
maintain an inventory of radioisotopes on hand and a
vummary of radioisotope disposals.

Rad.”isotope Use Logs

Radio.sotope Use s are maintained in the laboratory.
These .ogs contain information pertaining to each vial
of isotupe on hand including element and mass number,
date rece.ved, amount received, dates of withdrawal for
use and amount withdrawn, date of dispcsal of waste,
manner of disposal, and estimated amount of waste.

Survey Egquipment

A person using open or sealed sources, opening packages
containing radicisotopes, or performing physical or
chemical manipulation of radioisotopes must have
immediately available a suitable, operative radiation
detector.

Operational Surveys

Each person using radiocactive materials shall conduct
contamination surveys after each procedure, or at the
end of the day for a multi~day procedure, to gauge the
potential for exposure to workers and to assure that no
contamination exists. Contamination surveys shall be
performed by wipe method for all radioisotopes except
32-P which can be monitored by G-M survey instruments.
Records of each contamination survey must be kept. The
radiation safety officer will conduct unannounced
contamination surveys, at least monthly, in order to
verify that laboratories are kept contamination-free.

Survey records must be kept i units of activity (e.g.,
dpm, Bg or uCi). They should include a sketch of each
laboratory with the locations of each wipe point
indicated. They must be made readily available for
inspection by the NRC, the NJ DEP and by the RSO.
These records must be kept until the facility is
"decommissioned", i.e., removed from service and
thoroughly surveyed to assure that no residual
contamination remains. See Appendix G-2 for a sample
record format.

Contamination means activity present on a wipe or a GM
meter reading in excess of 1000 dpm/100 cm?,
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Steps shall be taken to lower any radiation levels
greater than 0.5 mR/hr a2t the surface of the skin at
any point on the body as measured by a GM survey
instrument. Commercial decontamination products are
available in the laboratory and Envirogen has arranged
for medical care at Professional Medical Services in
Lawrenceville, NJ.

Personal Surveys

Fellowing the physical or chemical manipulation of
radioisotopes, thorough checks of one's person and
clothing for contamination shall be made.

Frequency and Type of Surveys

Work areas where radionuclides are used or stored are
surveyed monthly using survey meters and the method of
wipes. The definition of work area includes the liquid
scintillation counter. The level of counting is
calibrated by using samples of a known number of
disintegrations per minute to which a control wipe has
been added. Routine experimental areas will be
surveyed as oftn as used by survey meters.

Smoking and Eating Restrictions

Smoking, eating and drinking in radioisotope
laboratories is not permitted. Food shall not be
placed or stored in any egquipment such as
refrigerators, freezers or ovens in which radioisotopes
are stored or used.

Pipetting
Mouth pipetting of radiocactive material is prohibited.
Working Surfaces

All work involving physical or chemical manipulation of
open radicactive sources must be performed directly on
work surfaces suitable for containment of contamination
and easy decontamination. The lining of work surfaces
with plastic backed abscrbent paper is used to reduce
the spread of contamination.

Ordering
All isotope orders are placed by the Manager,

Laboratory Services who will check each order for
consistency with Envirogen's license.
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Envirogen Radiation Safety Guide

X Management Policy and Organiza:ion

A.

Management Policy on Radiation Protection

In order to carry out its legal, mcral and regulatory
responsibilities, as regarcs the safe use and disposal
of radioisotopic substances, Envirogen establishes this
Radiation Safety Guida. We also propose to maintain a
Radiation Safety Program described herein for keeping
individual and ccllective doses as low as is reasonably
achievable. 1In accord with this commitment, we hereby
describe an administrative organization for radiation
safety and have developed *the necessary written policy,
procedures and instructions to foster this concept
within our company. The organization will include a
Radiation Safety Committee (RSC) and a Radiation Safety
Officer (RSO). This program will be amended as is
necessary to comply with updated regulations.

August, 1990 3
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Radiation Safety Committee
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Membership: A Radiation Safe’.y Committee develops and
recommends radiation safety policy and monitors the
progress and continuity of the radiation safety
program. The members of the RSC are listed in Appendix
A of this guide.

Responsibilities: The RSC will convene a minimum of
two times per annum for the purpose of recommending and
developing radiation safety policy, and monitoring the
progress and continuity of the radiation safety
program,

Responsibilities of the Radiation Safety Officer: The
responsibilities of the RSO include the following:

a,

Maintenance of all centralized records reguired by
regulation and pertinent to the radiation safety
program

Administration of the centralized personnel
monitoring program

Administration of the centralized radiocactive
waste program

Inspection and surveys of laboratories and areas
where "Sources of Radiation" are used

Conducting radiation safety training seminars

Collecticn and dissemination of radiation safety
information including radioisotope fact sheets,
regulatory guides, regulatory changes, health and
safety advisories, etc,

Provision of assistance and advice in all
radiation emergencies and supervision of special
decontamination operations

Investigation and analysis of radiation incidents,
including, for example, spills of radiocactive
materials, releases, etc,, and development of
recommendations *o prevent reoccurrences

Auditing the progress and continuity of the
radiation safety program

Developing and refining radiatior detection,
shielding and health protection techniques
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IT. Radiation Safety Program

Radiation safety Training

Radiaticen safety training is mandatory for users of
radioisotopes; all laboratory personnel attend an initial
radiation training session within one month of employment at
Envirogen. The topics covered in the initial training
course are included as Appendix G.l of this guide. This
training will take place at Rutgers University. Through its
association with the University, Envirogen has been granted
permission to send its employees to the Rutgers Radiation
Safety Training Course. Topics covered in this course which
are different for Envirogen personnel, i.e. emergency
notificatiorn and ordering of radioisotopes, will be covered
at introductory sessions with the employee's supervisor.
These topics are also included in Appendix G.l of this
guide. Section G.2 cf the same Appendix gives examples of
the types of forms necessary for general handling of
radionuclides: receipt, inventery, personal and area
surveying, waste disposal, etc.

In addition, the required annual update sessions for

laboratory personnel will also take place at Rutgers
University.

Radiation Safety Training for Ancillary Personnel

During orientation sessions as new employees, ancillary
personnel are instructed and made familiar with the
following:

1) Potential risks of radiation exposure

2) The ALARA concept

3) Sources cof radiation

4) The radiation symbol

5) A diagram of the lab facility indicating levels of
raclioisotope use

6) Emergency procedures

7) Waste disposal procedures which define containers for
general waste pickup as separate from those which
contain radiation waste

1990 5



B. Laboratory Procedures for Radioisotopes

1.

August, 1990

Reports

The Radiation Safety Officer or his designee will
maintain an inventory of radiocisotopes on hand and a
summary of radioiscotope disposals.

Radioisotope Use Logs

Radioisotope Use Logs are maintained in the laboratory.
Thesa logs contain information pertaining to each vial
of isotope on hand including element and mass number,
date received, amount received, dates of withdrawal for
use and amount withdrawn, date of disposal of waste,
manner of disposal, and estimated amount of waste.

Survey Equipment

A person using open or sealed sources, opening packages
containing radicisotopes, or performing physical or
chemical manipulation of radioisotopes must have
immediatel’ available a suitable, operative radiation
detector.

Operational S rveys

Laboratory perso.,nel shall conduct surveys, to gauge
the exposure to raciation of workers performing a
particular procedure and tc spot check for possible
areas of contamination. During any procedure in which
significant radiation levels may occur, a radiation
level survey should be made. After any procedure in
which the possibility of contamiasation exists, spot
checks for contamination shall e made. A record of
such surveys shall be kept.

Personal Surveys

Following the physical or cherical manipulation of
radioisotopes, thorough checks of one's person and
clothing for contamination should be made.

Frequency and Type of Surveys

Work areas where radionuclides are used or stored are
surveyed monthly using survey meters and the method of
wipes. The definition of work area includes the liquid
gcintillation counter. The level of counting is
calibrated by using samples of a known number of
disintegrations per minute to which a control wipe has
been added. Routine experimental areas will be

6
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surveyed as often as used by survey meters.
Smoking and Eating Restrictions

Smoking, eating and drinking in radioisotope
laboratories is not permitted. Food shall not be
placed or stored in any equipment such as
refrigerators, freezers or ovens in which radicisotopes
are stored or used.

Pipetting
Mouth pipetting of radicactive material is prohibited.
Working Surfaces

All work invelving physical or chemical manipulation of
open radicactive sources must be performed directly on
work surfaces suitable for containment of contamination
and easy decontamination. The lining of work surfaces
with plastic backed absorbent paper is used to reduce
the spread of contamination.

Ordering
All isotope orders are placed by the Manager,

Laboratory Services who will check each order for
consistency with Envirogen's license.
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Receipt and Opening of Packages Containing Radioisotopes

The receipt of packages containing radioactive material
places certain requirements on the recipient. These
requirements are primarily designed to cause the detection
of leaking packages and packages with excess radiation

levels.
1. General Procedures for Opening Packages
a. The opening of packages must be done only in a

1990

properly egquipped laboratory by the RSO or his
designee.

Full use, as necessary, should be made of
protective clothing and protective equipment such
as shields, tongs, etc

Before any attempt is made to open a package, the
packing list, which is usually attached to the
exterior of the package, should be reviewed to
verify that the order's radioisotope content,
quantity, and chemical composition are correct.
Errors with respect to these items sometimes
occur, and it is easier to return an unopened
package. If the package is unfamiliar, seek out
any special opening instructions.

If the packing slip was packed inside the outer
package, verify that the contents of the package
are correct as ordered before opening any inner
container. Remove the inner container and verify
the contents as labelled against the packing slip,
checking for radioisotope content, quantity,
specific activity, chemical composition, and
physical form.

Determine the dose rate from the inner container
and take appropriate precautions. Supply
additional shielding as needed.

Leak test the inner container for gross
contamination, making certain to check for broken
seals, breakage, loss of contents, or change in
color of the absorbent material around the
container.

Dispose of unneeded contaminated packing materials
as radioactive waste,
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Deface or remove radiocactive material labels on
any empty, uncontaminated package before placing
tne package in the non-radicactive waste. If a
package has been established to be uncontaminated,
cost considerations indicate that the package
should be discarded as ordinary trash.

No after hours receipt of radiocactive packages
will be accepted.

Place isotope in the freezer or refrigerator
designated for isotope storage.

Enter isotope received into inventory log and
etart an isotope use log for that vial.
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Control

All lab personnel working with radioisotopes or those
frequenting areas where isotopes are used are provided
with personnel meaitoring devices. The Radiation
Safety Officer is responsible for insuring that all
persons using sources of radiation are provided with
suitable personnel monitors and that these monitors are
actually worn when appropriate.

Centralized Personnel Monitorinrg Program

The Radiation Safety Officer or his designee provides
personnel monitors for routine and temporary use,
distributes personnel monitors, collects personnel
monitors after use, ships the monitors to the personnel
monitoring service vendor for interpretation, receives
and distributes the dose reports to the lab
director(s), maintains centrslized records,
investigates unusual or excessive doses, and honors
requests for dose history summaries.

a. Envirogen seeks to minimize the exposure of its
personnel to isotopes. In no case should the
occupational dose of an Envirogen employee exceed
the maximum permissible limits as specified by the
NRC. These limits are shown as Appendix C.

b. A cumulative summary of the occupaticnal radiation
dose received by an individual monitored for
exposure to radiation at Envirogen is available
from the Radiation Safety Officer upon request.
Such a summary is also available at any time
following the termination of the individual's
employment. The request for the cumulative
summary must include the dates of employment,
department of employment, and social security
number,

Q. Any individual who has been monitored for exposure
to radiation during a calendar quarter in which he
or she terminates employment at Envirogen, at the
time of termination, may request a summary of the
dose received during that quarter. This
information may be requested of the worker by
subsequent employers during that calendar quarter.

10
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d. In accordance with Good Health Physics procedures,
all employees who work with strong beta or gamma
emitters or frequei.t areas in which these
materials are used shall be badged.. Employees
handling these materials will be given ring
dosimeters if the RSO determines that a hand
exposure in excess of 50 mrem is possible.

e, Badges will be exchanged on a quarterly basis.
Biocassay for Internal Contamination

A worker may be asked by the RSO to submit a urine
specimen for radioanalysis if he/she works with a
volatile radiocactive substan~e or in the event of a
suspecied intake. The analysis is done by ligquid
scintillation counting and the worker is informed of
the results. Any measurable activity will be grounds
for a complete investigation by the RSO.

Suspecte’l Ove-exposures

Any exposure above 50 mRem/whole body badge or 150
mRem/ring badge will be investigated by the RSO to
determine the cause of such exposure and to minimize
the possibility of a reoccurrence.

Exposure of Minors

Minors under 18 years of age will not be employed as
radiation users.

Exposure of Pregnant Women

a. Each female radiation worker, at the time of the
beginning of work with sources of radiation, is
provided by the Radiation Safety Officer with an
information packet containing the NRC Regulatory
Guide 8.13 "Instruction Concerning Prenatal
Radiation Exposure".

b. Any female employee who is thinking of becoming
pregnant or knows that she is pregnant should
review, with the RSO, her options to minimize
exposure.

Exposure of Visitors

Guests, maintenance and repair personnel, etc., are
informed of the hazards and must comply with all
applicable rules, reculations, and procedures, and wear
personnel monitors when appropriate.

11
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Tagging of Waste Containers

Radicactive waste must be carefully separated according
to NRC guidelines and radiocactive materials burial site
specifications. These include:

a.
bi
c.
d.

large volume liquid

sclid, waste~compactible

s0lid waste with incidental liquid
ligquid scintillation vials

For a complete explanation of each of the above
categories, refer to Appendix F of this guide.

Examples of the tags for the above categories appear in
Appendix G.2.

13



F. Radioactive waste Disposal

There are strict requirements placed on Envirogen (as the
licensee) regarding the manner and methods used for the
disposal of radicactive wastes. 1In order to comply with
these requirements the following procedures are established.

1.

August, 1990

Centralized Radiocactive Waste Disposal Program

All radiocactive experimental wastes and first
rinses shall be placed in radicactive material
waste containers.

The date, radioisotope and amount of radiocactive
materials placed in these waste containers must be
recorded on the log fastened to the can.

Radicactive material waste containers should not
be used for non-radicactive wastes nor should they
be used as dispeosal containers for other toxic
wastes.,

Each radicactive material waste container in the
laboratory, once it has been designated for use
for a particular type of radiocactive waste, i.e.,
dry solid waste, small volume liquid waste, etc.,
should be labelled to indicate its designation.

The chemical compatibility and hazard
characteristics of radicactive wastes placed
within the same container should always be
considered.

Radioactive material waste containers shall be
placed in a safe location to prevent damage and
should be kept separate from waste cans for non-
radioactive material to aveid cross-contamination.

Only authorized radiocactive material waste
containers provided by the vendor or approved by
the Radiation safety Officer may be used for waste
shipment.

14
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h. Each waste container used for radicactive waste
collection in labs and each container used for the
subsequent shipment of wastes shall be inspected
for corrosion or damage which could affect the
integrity of its containments, prior to its beiny
placed in service. Containers used for the local
collection of wastes and/or for extended periods
vf time shall be inspected regularly. Containers
whose integrity is suspect shall not be used for
waste collection or shipment.

. 4 The contents of each radicactive material waste
container shall be inspected by the Radiation
Safety Officer prior c¢o pickup by the vendor to
insure that the wastes are properly separated into
the ap-ropriate container in accordance with
currenc packaging requirements.

Sanitary Sewage Systenm

Use of the sewage system as a primary means of
radioisotope waste disposal is prohibited. This is
necessary because the permissible water concentrations
established by Federal and State laws are low.
However, some incidental disposal to the sewer is
unavoidable and is permitted subject to the following
conditions:

a. No radicactive material may be placed in the sewer
unless it is readily soluble or dispersible in
water.

b. Incidental disposals of isotopes will be
sufficiently diluted locally to insure compliance
with the daily concentration limits set forth in
Appendix E, Table I, of the guide.

Radiocactive Waste Disposal Procedures

Procedures are required by the waste disposal service
vendor to insure that radiocactive waste is suitable for
burial at the limited number of burial sites within
this country. The waste removal service vendor
supplies Envirogen with detailed disposal procedures,
which are included as Appendix F of this Radiation
Safety Guide. Revisions of these procedures will be
communicated to ail employees as they occur.

15
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Radiation Emergency Guidelines

In the event a radicactive substance escapes from its
normal confines (by spill, evaporation, vaporization,
combustion, escape of gas, liquid or solid, etc.) in an
amount equal to or greater than the quantities listed
in Appendix D, Column A, the Radiation Safety Officer
shall be notified promptly.

The following procedures appily:

a. Minor Spill

*

&

Notify all other persons in the room at once.

Limit the number of persons in the area to
those needed to deal with the spil..

Don protective clothing.

Take immediate steps to confine the spill,
For liquid spills drop absorbent paper on the
spill. For dry spills, dampen thoroughly or
place damp absorbent materials over the
spill, taking care not to spread the
contamination. Water may generally be used
except where chemical reaction with water
would generate an air cor.aminant. 0il may
then be a reasonable suustitute.

Delineate and block off the contaminated area
to insure that nthers will not walk through
the area,

Do not allow anyone to leave the contaminated
area without being monitored. Make note of
the names of all persons involved with the
spill.

16



b. Major spill (a significant internal or external
radiation hazexd to personnel)

*

Notify all parsons not involved in the epill
to vacate the room at once.

If the spill is liquid, and the hands are
protected, right the container.

If the spill is on the skin, flush
thoroughly.

If the spill is on clothing, discard outer or
pro*ective clothing at once.

Vacate and secure the room to prevent re=-
entry. Keep the area clear of spectators.

Limit the movement of persons involved in the
spill to a specified area of assembly to
prevent the spread of contamination. D¢ not
allow anyone to leave the area of assembly
without being monitored. Make note of the
names of all persons involved in the spill.

- Possibility of Airborne Contamination

An airborne relcase of radiocactive material may
occur due to evaporation, vaporization, explesion,
combustion, formation of a smoke, dust or spray,
gas escape, etc. If an airborne release occurs:

*

August, 1990

Evacuate all persons from the room or area
immediately.

Shut all doors to the room or area.

Post guards, as needed, to insure that no ore
re-enters the room or area and to keep the
general area clear of spectators.

Assemble all persons who were present in the
rnom or area at the time ¢f the incident.

The place of assembly should be near the
contaminated area to minimize the spread of
contamination, but far enough removed to
prevent continued involvement. Do not permit
these personc, except in instances of clear
medical emergency, to leave the place of
assembly until it is established by the RSO
that no one of these persons is contaminated.

17
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* If contamination of the skin ez clothing is
known or suspected, begin personal
decontamination as follows:

1) Remove all contaminated clething.

2) Wash contaminated areas of skin with
mild soap and water.

* Do not allow anyone to remain in or re-enter
the area in which airborne contamination
occurred unless it is vertain that the person
has adequate respiratory and personal
protection.

Contamination of Wounds

Flush contaminated minor cuts with large volumes
of tepid running water, while spreading the edgas
of the gash.

Ingestion of Radioisotopes
Unless vomiting is contraindicated:

34 Induce vomiting by placing a i.ger well hack
in the thrcat.

2. fdave the victim drink a p!nt of water, and
induce vomiting again.

First Aid

When a serious injury requiring prompt first aid
has occurred, the first aid should not be cdelaved
or withheld because of the possibility that the
victim is contaminated. Protective clothing 1is
generally available and shouléd be worn when
appropriate.

If local efforts at decontamination have failed,
individuals who are personally contaminated, but
otherwise uninjured, shall be taken directly to

the Princeton Medical Center.

18
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Radiation Emergency Follow-Up

The guidelines provide’ above describe immediate action
to be taken by laborato-y personnel before the arrival
of the Radiation Safety Cfficer. The Radiation Safety
Officer will assist in the management of the incident
by providing additional monitoring capabilities as
necessary, assessing radiation dwoses (both internal and
external), recommending decontaminatior plans,
investigating the incident, providing required
documentation, and developiny recemmendations to
prevent reoccurrences.

After Hours Yotificat on

For emergencies which oce'r durir 4 other than normal
working heurs, telephone nuxigr: of the RSO and RSC
members are posted in A central area, as well as
ircluded in the irformation given to each employee at
time of radiation safetv training.

19
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) Miscellaneous

! A. Maintenance Work

i . .
et Maintenance work and certain custodial services, uch as
MY piumbing repairs to sinks, janitorial services during the
{ cleanup o¢f spills, etc., should be done only after such
e consultation with, and in some cases, under the direct
At supervision of the RSO.
\
{
l 1
/e
.\
)
1
\
(\
’
\
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Columbia University Radiation Safety

General Electric Laboratory Sufety Course (hazardous chemical, fire, ete.)

General Electric Radiation Safety Course

DuPont course in general laboratory and institutional safety [at GE, CRD (included

management training for oversight of research group safety practices and evaluation)).
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APPENDIX C

MAXIMUM FPERMICSIBLE DOSES

External Dose

The maximum permissible dose (MPD) as established by "10 CFR Part
20" and the New Jersey Radiation Protection Code is as follows:

Rem Per Rem Per
Calendar Calendar
(TS - Quarter
Whole Body Lxpusure; 5 1.25
head and trunx: activa
blocdforming organs;
lens of eyes! or gonade
Hands and forearms; 7% 18.75
feet and ankles
Bkirn of whole body 30 7.8

August, 1990



Radicisotope
Carbon~14

Chromium~51
Hydrogen=-3
Phosphorous~32
Sulfur-35
Arsenic~-77
Nickel-63
Nickel~-59

August, 1990

APPENDIX D

RSO NOTIFICATION:

SPILL THRESHOLDS

Quantity

50
10
50
10
50
5"

50

uci
uci
uci
uci
uci
uci

ucCi
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8/87

PACKAGING PROCEDURES FOR RADIOACTIVE WASTE

GENERAL
Categories of Radicactive Waste:

There sre three dispoeal fecilities being used end the cetegories for
sach are listed below:

BURIAL AT RICHLAND, WASHINGTON

« (DMR) Dry Materiel destined for Richland

« (DCR) Dry Compactibles destined for Richland

« (SVR) Semll Jolume liquide destined for Rich)end

« (LVR) Large Volume liquids destined for Richlanc

+ (ACR) Animel Carcesoes cor biologicel waste destined for Richland

R

PROCESSING AT QUADREX HPS, GAINESVILLE, FLOKIDA

1. (VXN) Seintilletion Vials
2. (VRN) Scintillation Viale
3. (VXR) Seimtillation Viale
4. (VRR) Scintillation Vials

NRC exempt -« Non RCRA regulated
NRC reguleated - Non RCRA regulated
NRC exempt and RCRA regulated

NRC reguleted and RCRA regulated

PROCESS ING AT _SCIENTIFIC ECOLOGY GROUP, OAK RIDGE, TENNESSEE
1. (DMS) Ory solid Material destined for S.E.G.

2. (DCS) Dry solid Compectible destined for S.E.G.

3, (5vS) Small Volume liquid destined for S.E.G.

Items in different categories gannot be mixed in any one container
unless specifically suthorized.

The packaging procedure that is used is to be marked on the drum (e.g.
DMR-B/87),

Transuranic and redium waste in excess of 10 nanocuries per gram is not
acceptable unless specifically suthorized.

Gaseous waste must meet certain provisions. Plesse see the buriel site's
lirense for detaile or call the Radiologicel Services Department 0ffice.

Special Nuclear Msterianl requires specific approval and will be accepted
only upon specisl request to the Radiologicel Services Department Office.

DO NOT EXCEED THE FOLLOWING WEIGHTS UNLESS SPECIFICALLY AUTHORIZED:
5 gallon container - B0 lbs.

30 gallon container - 300 lbs.
55 gallon container - 480 lbs.

(1)
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CHEM . CAL TOXICITY:

The chemical composition of the materisls disposed must be compatible
with the procedures which follow. Any additional hazards of the material
must be evaluated to determine if edditional packeging is reyuired. If
materials are listed in N. Irving Sex's "Dangeroue Properties of Indus-
trial Materials", Fifth Edition, Van Nostrand Reinhold, as having e
THR=HIGH via any route, except IP or 1V, specific epproval must be ob-
tained from the State of Washington Radistion Control Program. Contect
the Radiological Services Department for details.

PROHIBITIONS

Burial Prohibitions:

Lead end other U.S5. EPA hazardous wastes are prohibited from land burisl
at the current radioactive waste disposal sites. Please ensure there are
no Resource Conservation and Recovery Act (RCRA) westes in your redicec-
tive waste streams,

Scintilletion Vial Processing:

Only those irotopes listed in the Quadrex license are ellowed for pro-
cessing. In addition, strict control must be held over the packaging of
scintillation visls. No other wastes of any kind are allowed in these
containers,

Specisl Notss

Two £ ml liners may be used in place of a single 4 ml liner.

Instead of lining the whole drum, individual & ml (or double 2-ml)
bags may be substituted, provided each bag is layered as below.

For a list of approved absorbants for use with waste destined for
Richland, please see the US Ecology license.

When layering, the absorbant must be the first layer on the bottom and

the last layer on the top. Proper volume retioe muet be determined by
the generator to be used for the different absorbants.

The amount of sbsorbant must be cspable of absorbing twice the amcunt of
liquid present.

VOIDS -« All wvoids in the containers must be filled to the extent practi-
cable.

(2)
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WASTE FOR BURIAL AT US ECOLOCY, RICHLAND, WASHINGTON

——————— ar—————— . @ui— -t

ORY SOLID MATERIAL FOR BURIAL AT RICHLAND, WASHINGTON (DMR-8/87)

et £+ T ¢ i —— . S

t

Select & 5, 30 or 55-gallon drum,

Fill to cepecity with only dry solid materials,
Fi

ill in any volds to the extent practical.

Secure drum cover.

Label drum DMR-8/87, to designate that the dium has been packaged
sccording to these directions.

DRY SOLID COMPACTTBLES FOR BURIAL AT RICHLAND, WASHINGTON (DCR-8/87)

Select @& 30 or 55 gallon container,

Place waste into double 4 mil plastic liners. (Note: For 55 gallon
drums, use two sets of double 4 mil bags, each set gpproximetely 27
gallons. If heavy meterials ere used, please use additional double
4 mil liners and decresse the quantity put into each.)

fwist and seal liners.

Place double 4 mil bags into the selected container.

Replace lid and ring.

Secure ring. DC NOT BOLT,

Label drum DCR-8/8B7 to incdicate it was packaged in accordance with
these instructions.

DO NOT DISPOSE OF UNPROTECTED SHARP OBJECTS.
DO NOT CISPOSE OF NON-COMPACTIBLE ITEMS IN THESE TYPES OF CONTAINERS.

ONLY LOW SPECIFIC ACTIVITY MATERIAL IS ACCEPTABLE IN COMPACTIBLE
DRUMS. UNDER NO CIRCUMSTANCES SHOULD SOURCES BE PLACED INTO THESE
CONTAINERS.
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11.3 ;ﬁ‘LL VOLUME LIQUID WASTE DESTINED FOR RICHLAND (SVR-8/87)

These drums cen contain viels which contain liquide which are acceptable
for buriel, eand each vial must contain less than 50 ml of liquid.

Liouid should not be abacrbed directly onto the absorption media (e.i. do
not open viuls)., Any tool or device which containe free standing liquid
must be considered smell volume liquid wasts. Please reference the defin-
ition of free standing liquid as found in US Ecology's lisense.

Selsct only a 50 or 55-gallon drumj 5-gallon pails are not allowed.
Line the drum with 4 ml thick poly liner.

Using an approved absorbant, alternate layers of absorbent with layers of
waste,

Twist and seal liner.
Secure drum cover.

Label drum SVR-8/87, to designate chat the drum has been packaged according
to these instructionas.

Special Note: Toluene, Xylene and other flammer'~ liquids in scintil-

.ation vials will not be accepted for burial. must be packaged
for reprocessing and meet tho reprocessor's license criteria.

LARGE VOLUME LIQUID WASTE DESTINED FOR RICHLAND (LVR-8/87)

All items containing 50 ml or more of an aqueous liquid may not be
disposed in SVR or SVS drume. The liquid must be packaged as follows
while the container itself must be either (1) dried and placed i1 a MR,
DCR, DMS or DCS drum or (2) placed in an SYR or SVS drum crce the . .lk
of the liquid is removed.

Select only the 55-gal’on double-walled container for liquid waste.
Remove the 55-.gallon drum cover.

Loosen and renove the bung from the 30-gallon drum which has been
filled with ar approved absorbant.

Pour up to 10 gallons of liquid (pH=6.0 - 9.0) into the abeorbant in
the 30-gallon drum through the 2-1/2" opening.

Replace bung and tighten.
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Twist and seal poly liner.

Secure cover of 55-gallon dium,

Label drum LVR-(8/87) to designate thet the drum has been packsged
according to these insc.uctions,

SPECIAL NOTE:

Toluene or Xylene and other liquides unacceptable at the buriasl site
cannot be absorbed.

ANIMAL CARCASSES OR BIOLOGICAL WASTE (ACR-8/87)

Arimal carcassee or biological waste must be disposed using a double~
welled container. Be sure when ordering to specify a 55-gallon double-
walled contsiner for animal carcasses,

Select only a 55-gallon double-walled drum,
Remove inner 30-gallon container and abscrbant.
Line 30-gallon drum with &4 ml poly liner. See Section 1.10,

Packuge waste into liner using at least one part slaked lime for every
10 parts of an approved absorbunt. Fill completely.

Twist anc seal liner.

Seal 30-~gallon drum,

Place 30-gallon drum into 55-gallon drum,

Place absorbant sround and covering 30-gal’ n drum.
Secure 55-gallon drum cover.

Libel drum ACR-8/87 to designate thet drum has been packaged accord-
ing to these instructions.
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I11,0 RADIOACTIVE WASTE FOR PROCESSING AT S.E.G,, UAK RIDGE, TENNESSEE
I11.7 DRY SOLID MATERIAL DESTINED FOR S.E.G. (DMS-8/87)

I11.1.1 See the procedure for DMR and follow exactly, except for labelling
the o itainer DMS-8/87, however, only Class A unetable materials
are a.ceptable. Please see the S.E.GC. license for furthar details
on acceptable materials.

I11,2 DRY SOLIC COMPACTIBLE DESTINED FOR $.E.G, (DCS-8/87)

I11.2.1 See the procedure for DCR and follow exactly, except for labelling
the container DCS-8/87, however, only Class A unstable materials
are acceptable, Please see the S.E.G. license for further details
on acceptable materials.

ITI.3 SMALL VOLUME LIQUIDS DESTINED FOR S.E.G, (S5VS-3/87)

I11.3.1 See the procedure for SVR and follow exactly, except for labelling
the container SVS-: /87,

I11.3.2 The liquids present must be strictly incidental. A couple of
examples of incidental liquide are:
@) A drop in the end of a pipette
b) A couple of milliliters in the bottom of a vial
c) Moisture on the sides of a beaker.

111.3.3 Use the absorbent sparingly.

SPECIAL NOTE: In the SVS drum you may mix other dry waste which would be
suitable for eithur the DMS or DCS container. You do not have to segregate
these three types as long as the drum is classified as an SV5-8/87,

IV.0  SCINTILLATION VIAL WASTE FOR REPROCESSING AT QUADREX, GAINESVILLE,
FLORIDA, TVXN, VRN, VXR, VRR

1 2 1 2 )

These drums may contain scintillation viale which contain Yoluene or
Xylene or any other flammable scintillation medis acceptable eccordiig
to Quadrex's License No. 1354-1 (State of Florida, Department of Health
& Rehabilitative Services).

All drume to Quadrox are packaged identically using the procedure below,
however, the labelling and manifecting are specific to the classifi-
cation selected. The generstor is responsible for identifying the
isotopes, concentrations and chemical forms of the waste material.

8/87 (6)
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Iv. Select only a 30 or 55-gallon drum.

Iv.2 Line the drum with 4 ml thick poly liner,

Iv.3 Add 12 inches of an approved absorbant.

Iv.4 Line drum again with another & ml thick poly liner.

Iv.5 Fill with viale or other containers of less than one pint capacity,
NOTE: With one pint conteiners, ada absorbant to suitably cushion
thase tn prevent breakage.

Iv.6 Twist and seal liners.

Iv.7 Top of f the drum with additioral absorbant.

Iv.8 Secure drum cover.

Iv.% Label drum with the appropriate designation for the descriptions below,
v.10 Clessification of Scintillation Vial Orume

As you know, there are many dJdifferenl types of scintillation fluids
being used by the industry. The major difference between these fluids
is their flashpoint, The state your facility is in may, or may not,
regulate these fluids s hazardous waste., Although we have been and
will continue to help identify when and where the RCRA regulations
apply, it is the generator's respcnsibility under RCRA regulations to
determine if his weste stream is a Hazardous Waste.

"V® - For marking purposes, all scintillation vial drums will have a
first charcter of "V",

"X" or "R" - The second character will be either an "X" or an "R", If
the drum containe only H-3/C~14 in less than 0.05 uCi/gram concentrations
it is an "X", If the drum contains H-3/C-14 as above plus other isotopes
listed in Quadrex's license, then it is an NRC "R"egula materiel and
would be an "R",

"N" or "R" « The third character indicates whether the drum is US EPA
RCRA "R"egulated or "N"ot regulated. This classification is simple for
those who use a high (greeter than 140°F) flashpoint cocktail as these
fluide are "N"ot RCRA regulated. If you have a cockteil with a lower
flashpoint, the material may, or may not be, "R"egulated. This depends
on each state. As the states are currently changing their positions
rapidly, we have not included a listing from these procedures. Please
call for further information,
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RUTGERS RADIATION SAFETY LECTURE
OUTLINE

August, 1990



(Reprinted from’utgers Radiation
Safety Guide)

Section V-B
OUTLINE .

RADIATION SAFETY ORIENTATION LECTURE
1.  Why are we here?
a. Regulations
b.  Orientation to Rutgers Radiation Safety Program
2. All uses of radiation require License (in New Jersey).

3.  Describe Rutgers Licenses {and sources of radiation).

4.  Licenses require University to assure safe use through:
a. Organization

b.  Facilities and equipment
¢. Evaluation

d.  Control

e. Services

5.  Radioactivity and radioactive decay: alpha, beta, gamma (X-rey), heavy
particles.

6. Interaction of radiation with matter (and penetration).
7.  Dosimetry (Roentgen - Rad - Rem)

8. Bioeffects:
a. Somatic
b. Genetic isimg v y
¢.  Teratogenic ' '

9. Regulations - based on ICRP and NCRP recommendations.

10. Rutgers Radiation Safety Program.

Corumittee responsibility and composition

Radiation and Environmental Health and Safety Department
Control program

Evaluation

Compliance

Services

meopop
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11. Laboratory practices.

External hazards, including X-rays

Internal hazards

Surveys

Instrumentation - which instrument to use?
Records

Waste disposal i ENF I v
Labelling and marking
Storage ' :
Restriction of access

As low as readily achievable
«mergency procedures (posted)

FTUrPpR Moo QAp o

12. Specific Problems

H

ue g VS ]
up

Concept of MPC and regulatory requirements
Radiation exposure artifacts o

TLD - return of badges

Marking of waste containers

Ordering radicisotopes

Changes in experimental design and hardware =
Hesitancy to ask for help and where to get it
Rules for use of rad'oisotopes

R PR M AD TP

13. Rights of Workers
a. 10CFR19

b.  Privacy Act
¢.  Pregnant Workars

-49.

Section V-B
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CAUTION RADIOACTIVE MATERIAL REQUIREMENTS POR  AREAS (ONTAINING
RADIOACTIVE MATERIALS A%5/0R SADIATION LEVELS -
Posting and Lebelling Requirements for Commonly Used Isotopes

RESTRICTED AREAS

(Mﬂ '(l ml(!ﬂl\'f. MI’EI!MS S'w arz required to be C"S"lm" "Any ares access to which ie controlied
posted in each 2rez or room where the quantity of radloactive material ...for the purpose of protection of
exceeds the following quantities. individusle from exposure to radistion
or radicsctive saterielse.”
KOST COMMONLY GSER RADIOISOTOPES An area where an individval could raceive
C-t4 1,000 gt {= iaCt} # doee of 2 millifen in one howr or 100
= willifems in seven consecutive days
B-3 10,000 uCi (= 10 =3} muet be restricted.
1-12% 18 Lt
P-32 125 BADIATION AREAS
$-35 1,000 st {= 1=i) Any srea sccessible to perscnmel such

that = sajor portion of the body could
receive S miliiRen in one hour or

SOME GUTHER 1SOTOPES 100 millimem in five comsacutive days.
Cs-45 100 i A1l radistion aress must bs comspicuously
B3-203 100 €1 posted with CAUTION--SADIATION AREA signe
g g ¥ RADIATION ARERS
22-65 100 31 o '
Any ares accessible to persomnel such
that & sajor portion of the body could
CAUTION RADIOACTIYE MATERIAL labels iIncluding additiona! information receive 100 millifem in one hour.
such as activily and date ere required on containers of radicactive
malerial woere Lhe quantity of radicactive materfal exceeds the following: & combiration of warning signe, acceas
trol devl , Blarme, atc., Bra re-
C-14 100 €t :t:" e
H-3 1,000 uCt {~ 1 =Ct}
1-12% 1
P-32 10 uC1H

5-35 100 uCt
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DECONTAMINATION PROCEDURES

A. Contamination of the Skin

Thorough washing with scap and water is the best general method for de-
contamination of the ds and other parts of the body, regardless of the
contaminant. If the contamination is localized, it is often more practical
to mask off the affected area and cleanse with swabs, before risking the danger
of spreading the contaminant by general washing.

Do not uce deonntamination methods which will spread localized material
or increase penetration of the contaminant into the body. Therefore avoid
abrasion of the skin or organic solvents, which may increase skin pemetration.
Do not use highly alkaline soaps which may result in fixation of the cont minant.

The recommended procedures for intact skin are as follows:
1. Wet hands and apply mild scap or detergent.
2. Work up a good lather; keep lather wet.

3. Work lather into contaminated skin by rubbing gently for at least
three minutes. Apply water frequently.

4, Rinse thoroughly with lukewarm water, limiting water to contaminanted
areas.

5. Repeat several times, gently scrubbing residual contaminated areas
with a soft brush,if necessary.

6. If the hands have teen contaminated, give special attention to the
areas between the fingers and around the fingemnails.

7. 1f contamination still exists after the above procedures, the
RSO < ill recammend more powerful decontamination procedures.

B. Contamination of Laboratory Surfaces

Personnel should wear protective clothing, footwear, goggles, and respirators,
as appropriate. Nommal cleaning agents are usually adequate. (ne procedure for
decontamination suggests that the cleaning personnel start from the outermost
edges of the contaminated area and work irwards, reducing Systematically the con-
taminated area. All contaminated cleaning supplies and waste water should be
disposed of as radicactive waste immediately to prevent tie spread of contamin-
ation. A person equipped with a survey meter should follow the cleaning work
and watch for the esccidental spread of contamination.



DO'S AND DONT'S FOR FI1LM BADGE WEARCRS

LO'S

1.

Wear film badge when working,

2. Wear film badge only during the month indicated on the film badge,

3. Change film badge insert every month,

4. Report the loss or damage of a film badge to RSO,

S. Keep film badge dry,

DONT'S

1. Don't wear fi{lm badge while being exponed to x-rays for personal
medical purposes (chest films, dental x-lay examination, etc.).

2. Don't leave film badge at home when you come to work. There is
No reason to take your film badge home, Leave film badge in
vall board when not working or in a radiation and heat free area,.

3. Don't tear paper covering of film badge insert or mark on film
badge with any implement. Do not tack badge to any boardy,

4, Don't lose your film badge, Therc is a fine charged to your
department,

. Don't let your film badge go through the laundry,

6. Don't leave film badge in radiographic room vhen it is not being
worn,

7. Don't wear film badge in such a manner that radiation striking
it does not strike you or vice versa, €.9., do not wear badge on
outside of lead zpron, Wear under lcad apron to record radiation
striking body at waist level during fluoroscopy.

8. Don't write on parts on your film badge,

9.

Don't let others use your film badge,



UNITED TES NUCLEAR REGULATORY CO'IOS'ON

RULES and REGULATIONS

TITLE %0, CHATTER 1, CODE OF FEDERAL REGULATIONS ~ ENERTY

§19.1

PART
19

198 Information collection requiremants;
OMB approval

10.11 Postiog of notices W workens,

1919 lneiructions Lo workers,

19,13 NotlieaUons and reports W inding.

1014 Presence of representatives of losne
ot and vorkers during Lnapections.

1918 Consuliation with worken during In-

apections.

19 16 Requests by workery for lnapections ¥

1017 lnspeciions not warranied injormal
review
1920 Employee protestion
plication for exemptions.
1937 Ducrimination prohidbtisd.

Authority: Sson. 5383, 11 108, 104 101, 108
80 Sial B30 899 S35 W6 7 0eh B84 ae
amendad sec. 204 K Slal 444 as amended
L (2 USC 3073 208 111 o,
208, 2202} sec. HOL M8 Bla &
amended (42 USC Sl [TWUR

na nm
12aL
Pub.

-

FAN

g hvoiear Repulstory Commusson

INSPECTIONS

ri 193 Definitions.

As wred \n WAL pant

(8! “ASL" means the Alomic Enerpgy
Act af 1954, (62 Buat §1F) including any
amendmenis therelo
(v “Commismpon” means (he United Starey

(¢) “Waorker® mesns an individus
engaged In aclivities licensec by the Com
mission and controlied br & licensee,
Pyl does not inglude the Licensee

(d) "License” means & license irsued
ander the regulations in Parts 30 through
35, 39, 40, 80, 81, 70, or 72 of this chapler.
including licenses lo operate &
production or utilization facility
pursuan! 1o Part 80 of thus chapter.
“licenses” means the holder of such &
licanse.

b
™ (e "Resiricied ares” mesns any srea
sccesd W0 whith s controlied by the Ui+

ernaee Tor purposes of proteciion of in-
¢viduals from exposure Lo rediation and

) L
E 10, 62 Stal 2961 (@2 USC sas)

For the of sec. 223, &8
8 smended (&2 USC 2273k §§ 10110} lc)
snd (o) and 10.13 ere loswed undar sec. 1810
84 Stal 48, as amended (42 US.C 20 (b)k
and §1 od 18.14(a) ure

eec 18lc Al 980 as amanded (&2 USC
« 220{0))}

1190 Purpose.

The regulations in this part establish
reguirements for nouces insiruclions,
And veports by lcensees o individuals
participating In licensed activities, and
options svallabie L such individuals in
connection with Commission inspeclions
of licensees 4o asceriain compliance with
the provisions of the Alomic Energy Act
of 1954 s amended. Tile II of he En-
ergy Reorganization Act of 1974, and reg-
ulations orders and licenses thereunder

:
¢

|

B Except as specifically authorised by the

radioactve matenals “Restncted area”
ahall not include Any areas csed A5 reg-
dential Quariars, slthough & separsie
room or rooms In a residential buliding
may be sit ADAIL A8 8 PEILNCWd Areld.

§ 194 Interpretaiions

Commussion ih sTiling. no inlerpretalion
of Whe meaning of Whe regulations in s
part by any officer or employee of Lhe
Commission other ihan & wrillen In-
‘arpretation by the General Counsel wi'
e recognized W be binding upon ithe
Commussion

—i 195 Communicationa.

Except where otharwise specilied in
this part. all communications and ¢
reports concerning the regulations in

regarding radiological working ecandi-
|_bons

y—-

§ 192 Scope

The regulstions in this part apply to
all persons who receive. nse, or
transler material lice by the
Nuclear Regulatory Commission
pursuant 1o the regulations in Parts 30
through 35, 39, 40. 60, @1, 70, or 72 of this
chapter. including persons licensed to
operate & proctuction or utilization
facility pursuant to Part 50 of this
chapter

-
b
-

g

:
£

@ Appendix D of Part 7 . ' thus chapter.

this part shoud be addressed 10 the
Regional Adminisizator of the
appropriate US. Nuclear Regulalary
Commissian Regional Office lisied tn

Communications. repu. 4. and
applications may be delivered in person
! the Commission's offices at 2120 L

Stree! NW.. Washington. DC. or #! 11553

Rockville Pike. Rockville, Maryland.

4 188 driormation sollecbon
ragparamenie OMB aperovel

{8) The Nuclear Regulatory
Comaussion has submitied the
information ¢collecthion requiremenis

»  comtained in this part to e (fice of
® Management and Budg 3| for
] approval as required Ogperwork

Reduction Act of 1w80 (44 US.C. 350) ot

94

§19.12

NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS:

I seg ) OMB bhas approved the
2 nformauon colleclon requiremenus
§ contained i this part under conirol
H number 31 50-0044
M) The approved information
collection requiretmenia contained Iv this
part appear 2 § 1813

1901

(a) Eagh licensee shall posi current
copies of whe foliowing decuments (1)
The repuations in this pam and In Pant
20 of Wrus chapter; (2) the Lcense, License
conditions, or documenis Incorporaied

A 10l 8 license by relerence and smend-
ments Wherelo) (3) Uie operaling proces
dures applicable W licensed activities.

€ (4) anr notice of violauon Anvolnng

G radiologioal working condilions, propased
unposition of ¢ivil penailr or order W«
sued pursuant W Bubpart B of Pant 20!
this chapler, and any response {rom Lhe
licensee

(b) U posting of & docwment specified
in parsgraph (a) (1), @) or (8) of thas
seclion W not praciicable, the licensee
may post & nolee which describes the
éncument and siates where Il may be
examined.

& (¢) Each licensee and spplicant shall
i Lool Form NRC-3, (Revision 8-82 or

c ter) "Naotioe to Employses.” 80

£ required by Purts 30 40, 50. 80. 70. 72,
%:_ and 180 of this cheptar.

Nots: Copies of Form NRC-J may be
chisined by writing (o the Regional
Admuiniatrator of the appropnate US Nuclear
Regulatory Commussion Pegional Office

listed in Appendix D of Pan 20 of this
_dnput.

(d) Documents, nolices or lormu
potied pursuant Lo this section shall ap-
pear \n & sufScient number of piaces W
permit Individusls engaged In licensed
‘aclivilies 10 observe them on the vay W0
or {rom any particular lcensed sclivity
location v which the document applies,
shall be conspicuous and shall be re-
placed Ul defaced or slered.

(e} Co..mission documenis posied
pursuant W paragraph (s (@) of s
section shall be posled within I working
days aller receipt of the documents from
the Cammission, Lhe Licensee’s responas,
if any, shall be posted withiun 2 working
days afier dispaich by ihe licensee Such
documents shall remain posied for &
mirdmum of 5 working davs or until se-
Uon correciing the vioistion has been
complesed whichever is laiar.

§ 192

Al individuals working in or frequent.
ing any po tion of & resincled area shal
be kepl informed of Lhe storage. LMans-
fer or use of radioactive malerials or of
racuation in such portions of Lthe re-
sirctled ares. ahall be intirucied in Lhe
heallh proteclon prodbiems sssociaved

Posting of notives 10 workers,

mFR 22217

Instruciions 1o worker.
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wilh exposure o such mdioactive male-
rials or radistion in precautions or pro-
secires W minimise exposure, and in the
purposss and funclions of protective des
vices employed . shall be instructed in,
Ang instrucied LW observe Lo Lhe extent
withun Whe worker's conirol the applice-
bie provisions of Commission regustions
and licenases for the proteciion of pere
sonne! from exposures o radistion or
redioactive materials occurring in such
arens. shall be insirucied of thelr re-
sponsibliuty o repoft promptly 0 the M
cenaee ANy condivon which may lead W0
or cause & violation of Commission regu-
Iations and licenses OF UNDECRssAry ex-
posure 0 radiation or Lo radions Uve ma-
erial. ahall be inatrucied In Lhe appro-
priale response L warnings made in the
even! of ANy UNUSUAl occurrense or M-
funculon tha! may lovolve exposure o
rediation or radiosciive malerial, and
Anall be advised s W Whe radistion e«
posure reports which workers may e
quest pursuant W § 1913 The extent of
these instrustions shall be commensur-
st with potential rediological health
protection problems in the restricted
ares

§ 1913 Netifications and reporu o in.
dividuals

(a' Radiation exposure dala for an
individual. and the resulls of any meas-
urementa, analyses and calculations of
radionctive malerial deposited or re-
talned In the body of ap individus,, ahall
e reported to the Individual as 7pecified
A0 this section. The informatic,; reporied
shall include data and res.ia oblained
pursuant to Coent~lse 55, regulstions, or-
ders or lcense conditions, ss shown In
recortls malntained by Whe licensee pur-
suant W Commission regulstions Bach
notification and report ahall be in writ.
g | inciude sppropriste ideniliving date
such s te name of Wbe licensee, Lhe
name of the Individual, the individual’s
SOCial security number, include the indi-
vidual's exyosure ioformadion. and con-
WD the following statement:

This report i furniahed 10 you under the prow.
witory Commuauon regu-

sons of the Nuciesr lcg
Wikn 10 CFR Part 19 Oy thould preserve thas
report {or further reference

(b) Al the request of any worker each
Lcenaee ahall advise such worker annu-
ally of We worker s exposure to radistion
o redioncive material & ahown in recs
ords malnialned by e licensee pursu-
A0t W § 20 401 and (0),

(2) At the request ¢! & worker former-
ly engwaed in licensed activities con-
trolied by the licensee, ench Ucensee shall
furniall W the worker & report of the
worker's exposure to radiation or radios
active material Buch report shall de furs
nished within 30 days from the Ume Lhe
request W made, or within 30 days after
the exposure of the ndividual has heen
determined by the Lcenses whichever
later ahall sover wiliun the period of
tme specified in Lthe request each calen-
dar guarter In which the work.. s ac-
Uvitles Lovolved exposure W radislon
from radioactive malerials lcensed by
e Comemiasion, and shall include the
deles and locations of Leensed acuvities
i which the worker participated during
thus period

(d) When & Ucensee \s reguired purs
SUADL Lo | 20 405 or § 20 402 of Lhis ehap-
ter L0 report to the Comumission any ex.
posure of an Individual W mdiation or

Novamber 30, 1988

radicaciive material the Leensee ahall
Alse provide Lhe Individual & report on
his exposure data inciuded inerein Bueh
report shall be tranamitied sl & Wune
not later than he tranamitial to the
Commission

w» En I

.

o] Al ihe regues! 0 £ worker who b
[erminating empiotTent in & given
calengar guarier with the Licenses in
work involving radiation dose or of 8
worker who while emploved by another
pErsOn. 18 lerming Ling sasagnmen’ o
work involving rediatior dose in the
jcensee s facility In Lhe! calendar
guarier each heensee shall provide 0
eath such worker Or Lo he worser )
gesignee. &' lermination. § wnien
repor! reparding the radisuon dose
received by tha! worker brom operstions
o! the Licensee dunng the! specifically
idenufied calendar quaner or fraction
thereo! or provide & wnitien esumaie of
that dose |f the finally determuned
personne! Moniloning resulls are pol
svailable 0! the! ume Esumaiec goses
h_IM‘.. De cleat!y (nduicated as suce

q FRITIN?

Pl 1914 Presence of represenisiives of
Jicensees and workery during inepec.
tons.

(8) Each licenase shall afford W the

" 27227

e

PART 18 ¢ NOT’CES.'STRUC'HONS, AND REPORTS TO ‘RKERS; INSPECTI

W ER2INT

L2 FR Y60

i1

7.16b)
OMS

aeency of U U8 Oovernmeni tn Uw
interest 0f naUOnAl security, an Wndived-
Al Who accompanies AN LJDeClor mAY
have acosss W such informetion only A
suthorized W Go so WILh regwrd Lo any
Ares canlalning proprielary inorma tion,
the workers represeriative for thal ares
shall be an Individusl previoualy sulhars
tned by Lhe licensee W enler Whal ares.

§1915 Conmulintion with worker dur
g inspeclions.

(8 Commission Inspecion may eom-
Ut privately wilh workers coneerning
matiers of oocupstional radiation protec
tonh and other matiers relsled W ep-
plicable provisions of Commission regu-
Jauote and laenses W Lhe extent ihe ID-
Ipecilon deem necessary for Lhe conduet
of an efactive and ihorough thapectian

(b During the course 0! An inspection
ANY worker may bring privately o Whe
sttention of the lnspeciors, either orally
or in wriling any paal or present sondi.
tion which he has resson W believe DAY
have contributed to or eauscd any vio-
lation of the act the regulstions in this
chapter, or license condiUan, or any un-
necessary exposure of aD Idividunl W
radiation from lecensed redioaclive ma-
terial under the licenaee’s control. Any
such nolice in writing shall somply with
the requirements of § 10.1800),

(¢) The provisans of paragrapb (b)
of Lnis secticr shal Dol be inlerpreled s
sulhorization &0 dlaregard nstructions
pursuanit o § 19.13.

§2906 Reguests by workers for lnspee.
ons.

() ARy worker ar representative of
worker who believes that & violatico of
the Act Whe regulations tn this chapler,

m.wmwumwmm
exists or has Lospections Pur-
SuAnl W0 Wil seclion Deed e Limised
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19.32

PART 18 « NOTICES, INSTRUCTIONS, AND REPORTS TN WORKERS, INSPECTIONS

BI%0T  Inepertions not warranied : in.
formal review

) 1w sppraprate Kopsonal
Office determines. wilh respect 0 & com-
plaint under § 1016 thal an Wnapection
B not werranted because thers are Do
ressonabie grounds W belitve What & vio-
lation exists or ¥ s ocourred, he ghall no-
Wy the complainant in wrung of such
Geterniination. The compirinant may
oblaln review of such determinauon by
submitiing & writlen statemeni of posi-
o with the baecutive Darevior for Opeminins
15 Nuctear Regulsiury Commisuon, ¥ ahing
ton, B.C. 20555 who will provide the boensee
wilh & copy of such statement by eerti«
e mal. excluc.ng &t Wie reguest of the
compiainant, the name of the compiain.
ant The lcensee may submil an oppos:
Ing wriltien statement of position with
the Executive Darecior for Opersnions whw will
provide (he cumplainant with a cupy of such
statement by certilicd mail L pon the request
of the complainant. the Eaecutive Drrector for
Operstions or he designey ma
hold an informal conference in whizh
thy complainant and the licensee may
orxlly present their views An informal
coenference may aiso be heid at the re-
quedt of the Loensee. bul disclosure of the
ldentity of Whe coiaplainant will be made
only following receipt of writlen sushor-
Lzation {rom the complaunant After con-
‘mdering all wrillen and oral views pre-
senied. the Executive Darecior for Operamans
shall affirm. modify . o1 reverse the determirs
won of the
sopropnate Regwonal
Office and fumian e complainant and
the licensee » writtan notification of his
decision and the reason Wherefor
(b) Il the appropnate Regronal
Cffice determines What an nspection 18
not wwrranted because Wie requirernents
Of § 19.16(8) have not been met. he shall
notify the complainant In writing of
such determunation Such d:lermination
ahall be without prejudice o the Alung of
& New complxint meeting the require-
mentsof § 1§16

=

1 120 Empoyee promction.
Zmployment discrimination by s

neee Of 8 contracior or subcontrecior
of & licensee ageinst an employes for
rngaging in protected activities under
this part or Parts 30, 40. 50 80 70. 72 o

illo of this chapter (s prohibiied.

r‘ T30 Visdutinns.

An injunciion or olher court order may
& be obiluined prohibiling ansy vioistion of
& any provision of the Ast or Title T1 of
® the Energ: Reorganization Act of 1974,
§ or @ regulsiion or order wssued there.

Luno-v
fre A court

order may be oblained for Whe paymert
of & civil penally Imposed pursuant W
seclion 234 of Lhe Act for violavion of sec.
tion 53 57 67 83 81, 82 101, 103 104,
107, or 1v# of the Act of any rule reguls-
tion, or order jssued \hereunder or any
term condition or limiwation of any li-
pense lasued thereunder or {or any vio-
Wtion for which & license may be revored
under section 186 of \he Acl Anv person
who willfully violates any provision of
Lthe Act of any reguiation or arder sued
thereunder may be gullty of & erime and,
upon conviction, may be punished vy fine
or imprisonment or boln. & provided by
aw

§1931  Applicstion for exemptions.

The Commission may, upon applice-
tion by any lLcensee or upon il own in+
itistive grant such exemptions {rom the
requiremenis of the regulations in thas
Part as it determines are suthorized by
law and wili not result in undus hazard
- 10 ilfe or property

"5 1932 Diseriminution probibited.

No person shall on the ground of sex
pe excluded {rom participation in. be de-
nied the benefils of or be tubjected to

discrimination under any program or ac-
Uvily licensed by the Nuclear Regulatory
Commuission This provision will be en-
¥ forced through agency provisions and
® rules similar w thase already established,
& With respect Lo racial and other discrime«
& ination. under (itle V1 of the Civil Rights
$ Act of 1964 This remedy i not exclu-
l:wo nowever and will not prejudice or

174

WMFR 22V

cut off any other lega! remedies avall-
aAble 0 & discriminalee
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PACKAGING PROCEDIRES FOR RADIOACTIVE WASTE

GENERAL

Categories of Raificactive Waste:

There are three disposal facilities being used and the categories for
each are listed below:

BURIAL AT RICHLAND, WASHINGTON

+ (DMR) Dry Material destined for Richland

. (DCR) Dry Compactibles destined for Richland

« (SVR) Small Volume liquids destined for Richland

« (LVR) Large Volume liquide destined for Richland

+ (ACR) Animel Carcasses or biologicel weste destined for Richland

R

PROCESSING AT QUADREX HPS, GAINESVILLE, FLORIDA

1. (VXN) Secintillation Vials = NRC exempt - Non RCRA regulated

2. (VRN) Scintillation Vials - NRC regulsted - Non RCRA regulsted
3, (VXR) Scintillation Vials - NRC exempt and RCRA regulated

4. (VRR) Scintillation Vials - NRC regulated and RCRA regulated

PROCESSINC AT SCIENTIFIC ECOLOGY GROUP, OAK RIDGE, TENNESSEE

1. (DMS) Dry solid Material destined for S.E.G.
2. (DCS) Ory solid Compactible destined for S.E.G.
3., (SVS) Small Volume liquid destined for S.E.G.

Items in different categories cannot be mixed in any one container
unless specifically authorized.

The packaging procedure that is used is to be marked on the drum (e.g.
DMR-8/87),

Transuranic and radium waste in excess of 10 nanocuries per gram is not
acceptable unless specifically authorized.

Gaseous waste must meet certain provisions., Plesse see Lhe burial site's
license for details or call the Radiological Services Department Office.

Special Nu lear Material requires specific approval and will be accepted
only upon ipecial request tn the Radiclogical Services Department Office.

D0 NOT EXC'ED THE FOLLOWING WEIGHTS UNLESS SPECIFICALLY AUTHORIZED:
5 gal” . container - 80 lbs.

30 gallon container - 300 lbs.
55 gallon container - 480 lbs.

(
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CHEMICAL TOXICITY:

The chemical composition of the materisls disposed must be compatible
with the procedures which follow., Any edditional hazards of the meterial
must be evalueted to determine if edditional packsging is required. If
materials are listed in N. Irving Sex's "Dangerous Properties of Indus-
trial Materials", Fifth Edition, Van Nostrand Reinhold, as having a
THR=HIGH via any route, except IP or IV, specific approval must be ob-
tained from the State of Washington Radiation Control Progrem. Contact
the Radinlogical Services Department for details.

PROHIBITIONS

Burial Prohibitions:

Lead and other U.S. EPA hazardous wastes are prohibited from land burial

at the current radioactive waste dispossl sites. Please ensure there are
no Resource Conservation and Recovery Act (RCRA) wastes in your radiocac-

tive waste streams,

Scintillation Vial Processing:

Only those isctopes listed in the Quadrex license are allowed for pro-
cessing., In addition, strict control must be held over the packaging of
scintillation vials, No other wastes of any kind are allowed in these
containers.

Special Notes

iwo 2 ml liners may be used in place of a single 4 ml liner.

Instead of lining the whole drum, individual & ml (or double 2-ml)
bags may be substituted, provided each bag is layered as below.

For a list of approved absorbants for use with waste destined for
Richland, plesse see the US Ecology license.

Men layering, the absorbant must be the first layer on the bottom and

the last layer on the top. Proper volume ratios must be determined by
the generator to be used for the different absorbants.

The amount of absorbant must be capable of absorbing twice the amount of
liquid present.

yoir - All voide in the containers must be filled to the extent piacti-
Clb‘e .

(2)
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WASTE FOR BURIAL AT US ECOLOGY, RICHLAND, WASHINGTON

ORY SOLID MATERIAL FOR BURIAL AT RICHLAND, WASHINGTON (DMR-8/87)

Select a 5, 30 or 55-gallon drum.

Fill to capacity with only dry solid materials.
Fill in any voids to the extent practical.
Secure drum cover.

Label drum DMR-8/87, to designate that the drum has been packaged
according to these directions.

DRY SOLID COMPACTIBLES FOR BURIAL AT RICHLAND, WASHINGTON (DCK-8/87)

Select e 30 or 55 gallon container.

Plece waste into double 4 mil plastic liners. (Note: For 55 gallon
drums, use two sets of double 4 mil bags, each set approximately 27

gallons., If heavy materials are used, please use additional double

4 mil liners and decrease the quantity put into each.)

Twist and seal liners.

Place double 4 mil bags into the selected container.

Replace lid and ring.

Secure ring. DO NOT BOLT,

Label drum OCR-8/B7 to indicate it was packaged in accordance with
these instructions.

DO NOT DISPOSE OF UNPROTECTED SHARP OBJECTS.
DO NOT DISPOSE OF NON-COMPACTIBLE ITEMS IN THESE TYPES OF CONTAINERS.

ONLY LOW SPECIFIC ACTIVITY MATERIAL 1S ACCEPTABLE IN COMPACTIBLE

DRUMS, UNDER NO CIRCUMSTANCES SHOULD SOURCES BE PLACED INTO THESE

CONTAINERS,

(3)
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SMALL VOLUME LIQUID WASTE DESTINED FOR RICHLAND (SVR-8/87)

These drums can contain vials which contain liquids which are acceptable
for burial, and each vial must contain less than 50 ml of liquid.

Liquid should not he absorbed directly onto the absorption medis (e.i. o

not open vials). Any tool or device which contains free standing liquid

must be considered small volume liquid waste., Plesse reference the defin-
ition of free standing liquid es found in US Ecology's lisense.

Select only & 30 or 55-gallor drum; S5-gallon pails are not allowed.
Line the drum with 4 ml thick poly liner.

Using en approved absorbant, alternate layers of absorbant with layers of
waste,

Twist and seal liner.
Secure grum cover.

Label drum SVR-8/87, to designate that the drum has been p.ckaged according
to these inatructionas.

Special Note: Toluene, Xylene and other flammable liquids in scintil-

lation vials will not be accepted for burial. They must be packaged
for reprocessing and meet the reprocessor's license criteris.

LARGE VOLUME LIQUID WASTE DESTINED FOR RICHLAND (LVR-8/87)

All items containing 50 ml or more of an aqueous liquid may not be
disposed in SVR or SVS drums. The liquid must be packaged as folliws
while the container itself must be either (1) dried and placed in < DMR,
DCR, DMS or DCS drum or (2) placed in an SVR or SVS drum once the bulk
ef the liquid is removed.

Select only the 55-gallon double-walled container for liquid waste.
Remove the 55-gallon drum cover.

Loosen and resove the bung from the 30-gallon drum which hss been
filled with an epproved absorbant.

Pour up to 10 gallons of liquid (pH-6.0 = 9.0) into the absorbant in
the 30-gallon drum through the 2-1/2" opening.

Replace bung and tighten.

(4)
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Twist and seal poly liner.
Secure cover of 55-gallon drum,

Lebel drum LYR-(8/87) to designate that the drum has been packaged
asccording to these instructions.

SPECIAL NOTE:

Toluene or Xylene and other liquids unacceptable at the burial site
cannot be absorbed.

ANIMAL CARCASSES OR BIOLOGICAL WASTE (ACR-8/87)

Animal carcasses or biological waste must be disposed using & double~
walled container. Be sure when ordering to specify a 55-gallon double~
walled container for animal carcasses,

Select only a 55-gallon double-walled drum.

Remove inner 30-gallon container and absorbant.

Line 30-gallon drum with 4 ml poly liner. See Section I1.10.

Package waste into liner using at least one part slaked lime for every
'0 parts of an approved absorbant. Fill completely.

Twist and seal liner.

Seal 30-gallon drum,

Place 30-gallon drum into 55-gallen drum.

Place asbsorbant around and covering 30-gallon drum.
Secure 55-gallon drum cover.

Label drum ACR-8/87 to designate that drum has been packaged accord-
ing to these instructions.

(5)
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RADIOACTIVE WASTE FOR PROCESSING AT S.E.C., DAK RIDGE, TENNESSEE

ORY SOLID MATERIAL DESTINED FOR S.E.G. (DMS-8/87)

See the procedure for DYR and follow exactly, except for labelling
the container DMS-8/87, however, only Class A unstable materials
are acceptable. Please see the S.E.C. license for further details
on acceptable materials,

ORY SOLID CUMPACTIBLE DESTINED FOR S.E.G. (DCS-8/87)

See the procedure for DCR and follow exactly, except for labelling
the container DCS~8/87, however, only Class A unstable materisls
are acceptable., Please see the S.E.C, license for further details
on acceptable materials.

SMALL VOLUME LIQUIDS DESTINED FOR S.E.G. (S5VS-8/87)

See the procedure for SVR and follow exactly, except for labelling
the container SvVS5-8/87,

The liquids present must be strictly incidental. A couple of
examples of incidental liquids are:

a) A drop in the end of a pipette

b) A couple of milliliters in the bottom of & vial

¢) Moisture on the sidee of a beaker.

Use the absorbent sparingly.
NCTE: In the SVS drum you may mix other dry waste which would be

suitable for either the DMS or DCS container. You do not have to segregate
these three types as long as the drum is classified as an SVS-8/87.

Iv.C

8/87

SCINTILLATION VIAL WASTE FOR REPROCESSING AT QUADREX, GAINESVILLE,
FLORTDA, (VXN, VRN, VXR, VRR

- 3 )] b ] )

These drums mey contain scintillation vials which contain Toluene or
Xylene or any other flammable scintillation media acceptable according
to Quadiex's License No. 1354-1 (State of Florida, Department of Health
& Rehabilitative Services).

All drume to Quadrex ere packaged identically using the procedure below,
however, the labelling and manifesting are specific to the classifi-

cation selected. The generator is responsible for identifying the
isotopes, concentrations and chemical forms of the waste material.

(8)
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Select only & 30 or 55-gallon drum.
vine the drum with 4 ml thick poly liner.
Add 12 inches of an approved sbsorbant.
drum again with snother 4 ml thick poly liner.

Fill with vials or other containers of less than one pint capacity.

NOTE: With one pint containers, sdd absorbant to suitably cushion
these to prevent breakage.

Twist and seal liners.

Top of f the drum with additional absorbant.

Secure drum cover,

Label drum with the appropriate designation for the descriptiona below.
Classification of Scintillation Vial Orums

As you know, there are many different types of scintillation fluids
being used by the industry. The major difference between these fluids
is their flashpoint. The state your facility is in may, or may not,
requlate these fluids ss hazardous waste. Although we ha._been and
will continue to help identify when and where the RCRA regulations
apply, it is the generator's responsibility under RCRA regulstions to
determine if his waste stream is a Hazardous Waste

"V" - For marking purposes, all scintillation vial drums will have &
first charcter of "y",

"X" ar "R" - The second character will be either an "X" or an "R". If
the drum containe only H-3/C-14 in less than 0.05 uCi/gram concentratiors
it is an "X". If the drum contains H-3/C-14 as above plus other isotopes

listed in Quadrex's license, then it is an NRC "R"egulated material and
would be an "R",

"N" or "R" - The third character indicates whether the drum is US EPA
RCRA "R"egulated or "N"ot regulated. This classification is simple for
those who use a high (greater than 140°F) flashpoint cocktail as these
fluids are "N"ot RURA regulated. If you have a cocktail with a lower
flashpoint, the material may, or may not be, "R"egulated. This depends
on each state. As the states are currently changing their positions
rapidly, we have not included a listing from these procedures. Please
call for further information.
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The following forms are examples of the Radiation
Safety Forms which Envirogen will employ as part
of its Radiation Safety Progranm.
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EMERGENCY NOTIFICATION

In the case of emergency, please notify the Lawrenceville police
and fire departments at 609-886~1111.

In the case of after hours emergency, please contact one of the
following Envirogen personnel:

Janet Klass 609~-520~1410
Pr. R. Unterman 609-737~6727
Dr. B. Ensley 215~-321-3292

If ncne of the above Envirogen personnel are available
please contact Dr. E. Christman at 609-937-5274.



indicate by
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la (Source of

Complete as indicated and
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Form #1 PERSONNEL DATA AND EXPOSURE HISTORY

PLEASE _PRINT DATE

FU'L NAME___ BIRTH DATE v/ AN
(last,first,middle)

S0CTAL SECURITY NO, SEX

POSITION DATE EMPLOYED x

MAILING ADDRESS

IF YOU ARE EMPLOVED BY ANOTHER ORGANIZATION, PLEASE INDICATE:

- - - - - " — - - - - ——— -

1. Have you previously had regular film badge service at Envirogen?

No Yea Approximate Dates

2. Have you sver worn an Envirogen visitor badge?

No Yes Approximate Dates

d, Have you ever received any high or unusual radiation exposure?

No Yes

4. Have you ever inhaled, ingested, or been injected w.th any radiocactive material?

No Yes

5. Have you ever been tested for internally deposited radioisotopes by urine or fecal
analysis or by whole body couating?

No Yes

1! "Yes" to questions #3, #4, and/or #5, please explain:
6., Have you received any occupational radiation dose during the current calendar quarter*
from sources nol under Envirogen control?

No Yes

———— e

If "Yes", please indicate amount and nature of any dose received during period:

*Cal sndar quarters are: 1/1-3/31, 4/1-6/30, 7/1-9/30, or 10/1-12/31,



Have you previously worked with radioisotopes?

No

If "Yes", please indicate mhen, whers, and jdentify the isotopes and typical amounts used:

8. Have you ever been monitored for an occupational radiation exposure?

No Yes & i F Pl

- B R

[f "Yes", to questions #6, #7, and/or #8, please provide tne following additional
information:

Previous employer’s nase Departaent/ Dates of Periods of
and address Supervisor Employment Expog—»-

If exposure was received in the military, please provide the requested additiomal

it :
|
|

information:
0y Discharge Date Rank at time of Service Number Reserve Status
X Discharge ]
o

S me

I

. . AP

Cartification: [ certify that the exposure history ¢iven ahove is correct and complete to
the hest of my nowledge and belief

 FI— T

DATE

(siguature)
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SURVEY FORM

CONTAMINATION REPORT: WIPE METHOD

Date:

Surveyor:

Location Level of
Designation Spill- dpm

Decontamination
Method

Initials

After
Spill=dpm




R \

This recovd MUST be completed when adding
radioactive waste to this container.

Department

L

Principel Investigator

Thie container may be used ONLY for:

DRY, SOLID WASTE - COMPACTIBLE
(No unprotected, sharp objects.)

Date Isotope Amount | Initials

1£31A739% Jo Iyum ay21f)

FOm
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This record MUST be completed when adding
“radiocactive vaste to this container

Department
Principal Investigator
This container may be used ONLY for:

LARGE VOLUME LIQUIDS*

Date Isotope | Amount : Vglnm Initiels
. il

:£37ay2d® jo Jyum JYDIYH

™.

o=

TOTAL:

)
*One liter mav de ade to !our Etu‘l o! agserbont.

[ N P R
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Principal Investigator

. This roc.o‘rd MUST be completed when adding
. Tediocactive waste to this container .

R ]

Department RS A

This container mey be used ONLY for:
LIQUID SCINTILLATION VIALS*.

*C-14 and H-3 way not exceed 0,05 uCi/gm.

Di.te Isotope Activity' In:l.tnllI L.S. Solution
(uCi) (Toluene, etec.)
-
{ eg. yes E] no ﬂ
TOTAL: RCRA Reg. yes [] no
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GLOSSARY

Authoree - one who is authorized by Rutgers 1o use specific sources of radiation, and
who has primary responsibility for the radiat'on safety associated with the use
of sources of radiation.

lonizing Radiation - Electromagnetic or corpuscular radiation capab'e of producing
ions directly or indirectly in its passage through matter (e.g., alpha particles,
beta particles, gamma or X-ravs, neutrons).

rad - the traditional unit of absorbed dose.
l1rad = 100 erg/gm
The quantity of radiation absorbed per unit mass of auy material.
The S.I. unit is the Gray (Gy) = 1Joule/kg = 100 rads. -

Radiation - any ionizing or non-ionizing electromagnetic or particulate radiation.

Radiation Emergency - an unforeseen combination of circumstances involving use of
sources of radiation which calls for immediate action. This includes
contamination »f people or property, unnecessary exposure to radiation, and
release of radiosctive material into the air,

Radioactivity (activity) - the spoutaneous disintegration of unstable nuclei with the
resulting emission of nuclear radiation.

Curie (Ci) - the traditional unit for measuring radioactivity
= 3.7 X 10" disintegrations per second (dps)
Becquerel (Bq) - the S.1 unit for radioactivity
= ] disintegration per second (1 §™)

Prefixes:

Pico (p) = 1/1,000,000,000,000 or10% X __.
Nano (n) = 1/1,000,000,000 or10 X __.
Micro (m) = 1/1,000,000 orl0¢ X ___.
Milli (m) = 1/1,000 or10" X ___.
Klo (k) = 1,000 or 10 X
Mega (M) = 1,000,000 or10¢ X ___.

&

Giga (G) = 1,000,000,000 or 10°
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Radioactivity (activity) - (continued)

Conversions:
1 Becquerel = 27 picocuries
1 microcurie = 37 kiloBecquerels

Radioisotope - used in this Guide to mean radionuclide.

rem - the traditional unit of dse equivaleat.
A measure of the absu.bed dose of any ionizing radiation by body tissue in
terms of its estimated binlogical effect relative to an absorbed dose of X-rays,
The S.1. unit for the dose equivalent is the Sievert (Sv)
1 Sievert = 1 Joule/kg = 100 rem

The following are considered to be equivalent to a dose of 1 Sievert:

‘ An exposure of one hundred Roen.gens due to X- or gamma radiation.
A dose of one Gray due to X+, ganna, or beta radiatior.
A dose of 0.1 Gray due to neutron’ or high-energy protons.

A dose of 0.05 Gray due to particles heavier than protons and with
sufficient energy to rewch the lens of the eye.
A dose of 0.05 Gray due to alpha particles deposited in body tissue.

Roentgen - the traditional unit of radiation exposure.
1 Roentgen = 2.58 X 10™ Coulombs/kg
Exposure is defined as the quotient Q/ m where Q is the charge either sign
created in a mass of air, m, by photons (gamma or X-rays) of moderate energy.

Source of Radiation - any radicisotope, X-ray producing machine, accelerator,
electron microscope, or other device which emits ionizing radiation.

X-Ray Producing Machine - For the purpose of this guide, the term "X-ray producing
machine" refers to X-ray machines of both the standard diagnostic and
therapeutic types, X-ray diffraction units, electron microscopes, high voltage
rectifiers with voltages exceeding 20 KeV and in some cases high voltage
vacuum switches.
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