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Princeton Research Center -g ugfg
ENLR v u 4100 Quakerbridge Road

A solute to Husdaus Wa.te hobkms ; Lawrenceville.New Jersey 08M8 - ;
Tel: (09/9E9300 J

. Fa1: 609/9 E 9221 !

January 2,-1991: i

Mr.rFrank-Costello
Hu_cicar' Materials Safety Section D
= Division of Radiation Safety and Safeguards

;

Region-ID-

. Nuclear Regulatory Commission
475-Allendale Road |
King of Prussia, PA 19406

. Docket:No. 030-31898
Control No.; 1D'118 - ;

Dear.Mr. Costello,-

' As- per our conversation- this morning ! am sending you revised pages of our i

:appil. cation for.:a byproduct license.
3

- Pages . to , fo.llow: !

1. : Revised copy of Item 10 of the license showing that TLD badges
.shall.be used.for personnel monitoring. r

2. Revised: copy of'Section .II.B of the Envirogen Radiation Safety ;
Guide clarifying the~ methods for contamination surveys and '

changing'the skin contamination level to 0.5 mR/hr.

Please let me know -if- I can girovide you with any more information.
i

!Sincoroly,
.

xh hhs0'
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'

rt Klass- >

Manager, Laboratory Services {
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NRC Form 313 Envirogen, Inc.
Attachment: Item 10 4100 Quakerbridge Road

Lawrenceville, NJ 08648

Radiation Safety Program

Envirogen's Radiation Safety Program is detailed in the Envirogen
R diation 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
cmergency procedures.-

Personnel Monitorina:

1. External: TLD badges tre supplied and monitored on a
quarterly' basis by Landauer Inc., 2 Science Drive, Glenwood, IL.
Dosimetry records for personnel kill be maintained by the Radiation
Safety Officer.

2. Internal: The routine use of radioactive-materials.is
typically in the microcurie range and the materials used are'not
volatile. .Therefore.Envirogen will perform urinalysis and other
!cppropriate bioassayp only in the event of a_ suspected intake of
radioactive materialLor.when the RSO determines that the use of a
labelled < volatile substance may result in an uptake. Urinalyses will
b1 done by liquid scintillation counting with the appropriate controls
and procedure.

Survey Procram:

. For routine surveying by laboratory personnel, see Envirogen.

Radiation Sitety Guide (Attachment 1), Section II.B.6. In addition to
routine' surveys,- the Radiation Safety Officer or his designee will
parform 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 i

removed from storage to be used, along with the adjusted
amount on-hand.

Note: The Envirogen Radiation Safety Guide (Attachment 1),
Appendix G.2 gives examples of the forms to be used.

-



_

..

-O O
, .

< ,

'B. Laboratory Procedures for Radioisotopes

1. Reports

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

2. Radioisotope Use Logs

Radiolsotope Use Logs are maintained in the laboratory.
These logs contain information pertaining to each vial
of isotope on hand including element and mass number,
'date receivad, amount received, dates of withdrawal for>

use and amount withdrawn, date of disposal of waste,
manner-of dispoaal, and estimated amount of waste. ,

_

3. Survey Equipment

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

detector.,

1

4.- Operational; Surveys

Each person using radioactive 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
1 performed by wipe method for all radioisotopes except
32-P which can be monitored by G-M_ survey. instruments.
Recordssof=each contamination survey must be kept. -The

~

: radiation safetycofficer will' conduct unannouncedi

. contamination surveys, at least monthly, in order to
.

.

verify that laboratories:are kept1 contamination-free. '

Survey : records must beikept in units of activity--(e.g. ,
dpm, Bq or uCi). They.should include a sketch of each
laboratory with the locations of each wipe point _ !

indicated. TheyLaust 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. See1 Appendix G-2 for a sample ,

record format. |

Contamination means activity present on a wipe or a GM
2meter reading in-excess of 1000 dpm/100 cm .

1
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Steps shall be taken to lower any radiation levels
greater than 0.5 mR/hr et the curface 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.

5. Personal Surveys

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

6. 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 oftan as used by survey meters.,

7. . Smoking and Eating Restrictions

: Smoking, eating and drinking in radioisotope
3 laboratories is not permitted. Food shall not be

placed or stored in any. equipment such as
refrigerators, freezers or ovens in which radioisotopes
are stored or used.

8.- Pipetting

Mouth pipetting of radioactive material is prohibited.

9. Working Surfaces

All work involving physical or chemical manipulation of
open radioactive 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.

10. 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

TABI2 OF CONTENTS

I. Management Policy and Organization
r A. Management Policy on Radiation Protection

B. Radiation Safety Committee

II. Radiation Safety Program

A. Radiation Safety Training
B. Laboratory Procedures for Radioisotopes
C. Receipt and Opening of Packages Containing Radioisotopes
D. External Dose Control and Personnel Monitoring
E. Posting, Labelling, and Tagging Requirements
F. Radioactive Waste Disposal
G. Emergency Procedures
H .- -Miscellaneous

III. Appendices

A. Radiation Safety Committee Membership
B. Qualifications, RSC Chairperson, RSO
C. Maximum Permissible Doses and Concentrations
D. Radiation Safety Officer Notification: Spill-Thresholds
E. Concentrations in Air and Water Above Natural Backgrounds
F. Waste Removal Service Vendor Instructions
G. Radiation Safety Training .j

1.. Radiation Safety Training Course Topics '

2. Radioisotope Safety Forms
H. ' Glossary-
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Envirogen Radiation' Safety Guide i

1 I.: . Management' Policy-and Organization !-

JL.- Management Policy on Radiation Protection-

In order to carry out its legal, moral and regulatory-
responsibilities, as regar6s the safe use and disposal ,i

of radioisotopic substances, Envirogen establishes this
Radiation Safety Guida. We also propose to maintain a
Radiation Safety Program described _herein for_ keeping
-individual and collective doses as low as.is reasonably '

.

achievable. In 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.

;

L

!
l

:

1*

!

!

?}
!
i

k

i
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B. Radiation Safety Committee

1. 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.

2. 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.

3. Responsibilities of the Radiation Safety Officer: The
responsibilities of the RSO include the following:
a. Maintenance of all centralized records required by

regulation and pertinent to the radiation safety
program

b. Administration of the centralized personnel
monitoring program

c. Administration of the centralized radioactive
-waste: program

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

Conducting radiation safety training seminarse.

f. Collection and dissemination of radiation safety
information including radioisotope fact sheets,
regulatory guides, regulatory changes, health and i

safety advisories, etc.
i

g. Provision of assistance and advice in all
radiation' emergencies and supervision of special
decontamination operations ,

h. Investigation and analysis of radiation incidents,
including, for example, spills of radioactive
materials, releases, etc., and development of
recommendations to prevent reoccurrences

i.. Auditing the progress and' continuity of the
radiation safety program

j. Developing and refining radiation cetection,
shielding and health protectich techniques

1

j August, 1990 4
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II.- Radiation Safety Program !

Radiation-S'fety| TrainingA., a
'

~

Radiation 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.1 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
notification and ordering of radioisotopes, will be covered
at introductory sessions with the employee's supervisor.
These topics-are also included in Appendix G.1 of this<

guide. Section G.2 of the same Appendix gives examples of-
the types of forms necessary for general handling of
radionuclides:. receipt,-inventory, personal and area

g surveying, waste disposal,_etc..

In1 addition, the required, annual update sessions for
-laboratory personnel will'also take place at Rutgers
University,

iRadiation Safety Training for Ancillary Personnel
"' During orientation _ sessions as new employees, ancillary

personnel are instructed and made familiar with the
..

following:.
.

,

L1): Potential' risks of radiation exposure
*'

_2) The.ALARA concept
3) LSources of. radiation-,

4) The radiation symboli
-.

,

,

5)- -A diagramiof the lab facility indicating levels of
6)'_.

radioisotope use
'

3Emergency-procedures-
7). Waste disposalDprocedures which define containers for

general waste pickup.as separate from those whicht

contain radiation waste

s -

*'
. s

;j
'

.

-''
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: B' 'Labora' tory Procedures for_ Radioisotopes._

' 1. Reports-

-The Radiation Safety Officer or his-designee will
maintain'anfinventory of radioisotopes.on hand-and ay summary of.: radioisotope disposals.-

,

7y

2. ' Radioisotope;Use Logs

Radioisotope Use Logs arei. maintained in the laboratory.
.Thesaologs 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 disposa1 Eof waste,.
manner;of disposal, ande estimated amount'of waste.

3. Survey: Equipment-
._

Alpersoniusing open or sealed _ sources,: opening-packages o
containing radioisotopes,;or performing physical or
chemicalemanipulation=of_ radioisotopes must-have; ;-immediatelycavailable'a; suitable, operative radiation '

detector..

l4 . -- OperationalLSarveys-

Laboratory-persocnol,shall conduct 1 surveys, to gauge
ithe exposure:to radation of workers performing a"
particular, procedure:and to spot check for possible
areasJof: contamination. :During,any procedura in-which
significant radiation?l'evels may occur,La2 radiation
.levelisurvey_should-be-made. -After any| procedure in-
Lwhich the possibility of, contamination exists,,-. spot 1
checksLfor~ contamination:shallrbe made.--A record off g=suchLaurveys shall3be kept. J!

1
5. -PersonaliSurveys_ ~!,

. 1FollowingLthe physical.oricheticalimanipul'ationnof-
l' radio' isotopes, . thorough checks . of c one's person'z and- i

clothing ~for) contamination should-be made.

o
26.. "Frequencycand. Type (of Surveys '

,,

c
'

- Work areas >where radionuclidesLareiused or stored-are' >

b^ Laurveyed monthly.using survey meters:and the: method of,
.

7 Lvipes.' Theidefinition.of work areauincludes the: liquid = 4
-

|" scintillationicounter. :The leveloof' counting 11s.p' calibratedibyJusing samples-'of a'known number of
|*.

'

|s disintegrations per-minute to which a control' wipe has
.,

H been added. ' Routine experimental areas will be,

LAugust, 1990 6
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. surveyed as often as used-by survey meters.- '

'

.7.- 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 radioisotopes
are stored or used. "

81 Pipetting. i

Mouth pipetting of radioactive material is prohibited, I
9. . Working Surfaces

- .

All_ work-involving physical or chemical manipulation of
open' radioactive 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.

10.-|Ordsring

All isotope + orders are placediby the Manager, ILaboratory Services who will check each order for 4

consistency with Envirogan's license. <

a

l
- ;

.q

!

,

,

t
;
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Ch |Receiptiand! Opening offPackages:Containing> Radioisotopes
if :TheLreceipt:of) packages-containing radioactive material

: places certain requirementsson the recipient. -These
requirements'are primarily_ designed.to causefthe detection.s

3th :ofileaking packages and; packages with excessiradiation ;!uJ ' levels . -
t

Jy 1.- ' General Procedures for Opening Packagesi

,_
.

ja . -The opening ~of packages must be done only in a" & properly equipped laboratory by the RSO or his
designee.

-b. Full use,Jas necessary, should be made of '
>

~ protective clothing _and-protective equipment-such4
as shields,ftong6, etc,,

c .1 Before any attempt is made to open,a package, the.
. packing list,-which is usually attached to the
exterior of the package, L should, be reviewed :to
verify that..the'orderfs radioisotope-content,

? quantity,Jand chemical composition areTcorrect. :
; Errors with respect to;these items-sometimesi *

g; occur,Eand'itiis; easier-to= return anLuno'

package.--.-If-the packageLis; unfamiliar, pened~ ..
.

-

C - seek out>.- '
1,

canyJapacial opening instructions.- q.
.

.t

Md . - - LIf the. packing' slip:wasLpacke'd inside the outer
-|

, ,

' tpackage,.-verify thatithe_ contents of_the package,

sare correctlas' ordered before; opening any. inner.4

. container. 1RemoveZthoLinnerccontainer andLverify
theicontentsmas labelledtagainst_thaDpacking< slip, ?

checking,foreradioisotopercontent,iquantity,
2

' -specific 1 activity,Jchemical-composition, and
. physicalD: form. - i

,

-t

Determihe'the doserrate from--the inner? container- 1
i le. 3

and'takarappropriate precautions.- Supply? 9-

f ' additional shielding;as'needed.
,1

: Lf. LLeak. test-the11nner-container for gross-
.

'

,

! contamination, making:certain to1 check for broken *

= seals,1 reakage,_ : loss t of; contents,L or- change in -b..

M color;ofetheLabsorbent: material around the-.

6 . container.'
_

+

,

- <, . +_

'

,Dishosecof: unneeded =contaminatedpackingmaterials: % g. .
i

as radioactive'wastee i

!a:

:< g<
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h.- Deface or remove radioactive material labels'on

any empty," uncontaminated package before placing
the package in;the_non-radioactive waste.- If a- -

package-has been established-to be uncontaminated,_ jcost considerations indicate that the package
,

-should-be discarded as ordinary trash.:
-1.- LNo after hours receipt of radioactive packages

will be accepted. t

j.- Place isotope in the freezer-- or- refrigerator- ;

designated for isotope' storage..
k.- Enter isotope received into inventory log and j

start an isotope use log for that. vial, r
,

f j
:

. ;.

,

s-

s

[

i
;

-t

,
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D. External Dose Control and Personnel Monitoring
1. Control

All lab personnel working with radioisotopes or those
frequenting areas where isotopes are used are provided
with personnel monitor 1ng devices. The Radiation
Safety Officer is responsible for insuring that all
persons using sources of radiation are provided with

1

suitable personnel monitors and that these monitors are
actually worn _when appropriate.

2. Centralized Personnel Monitoring 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, r'eceives
and distributes the dose reports to the lab
director (s), maintains centrelized records,
investigates unusual or excessive doses, and honors
requests for dose history summaries.

Envirogen seeks to minimize the exposure of its-a.
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 occupational 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.

Any individual who has been monitored for exposurec.

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.

August, 1990 10
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d. In accordance with Good Health-Physics procedures,
all employees who work with strong beta or gamma
emitters or frequet.t areas in which these
materials are used shall be badged.. Employces
handling these materials will be given ring
dosimeters if the RSO determines that a hand
exposure in excess of 50 mrem is possible,

Badges will be exchanged on a quarterly basis.e.
;

3. Bioassay for Internal Contamination

A worker may be asked by the RSO to submit a urine
specimen for radionnalysis if he/she works with a
volatile radioactive substance or in the event of a
suspected intake. The analysis is done by liquid
scintillation counting and the worker is informed of
the results. Any measurable activity will be grounds
for a complete investigation by the RSO.

4. Suspected Overexposures

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.

5. Exposure of Minors

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

6. 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.

7. Exposure of Visitors

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

August, 1990 11
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E. Posting, Labelling and Tagging Requirements

1. Posting Requirements

By regulation any laboratory using radiation must have
posted or otherwise readily available (except as noted /

below by an asterisk) the following items:

a. "10 CFR Part 19," "10 CFR Part 20," as amended, 10
CFR parts 30, 33, and 71, as amended, and 10 CFR
Part 31, when appropriate

b. Envirogen Radiation Safety Guide

c.* Form NRC-3, " Notice to Employees," must be posted.

d. Envirogen Emergency Information Form: Accident
Procedures & Emergency Phone Numbers. Sample
forms are found in Appendix G.2.

2. Posting of Radiation Areas

Each Radiation Area shall be. conspicuously posted with
a sign or signs bearing the radiation symbol and the
words:

CAUTION
RADIATION AREA

3. Labelling of Equipment and Containers

~Any. equipment (vaults, refrigerator, etc.) or container
in which radioactive material is stored or used, shall
bear a durable, clearly visible label bearing the
radiation symbol and the words:

CAUTION
RADI0 ACTIVE MATERIAL

This label shall, when practicable, also identify the
radioisotope, the amount in curie units, and the date
of assay.

The outside of a shielded container must also bear this
label as well as the inner container.

cThese items must be posted in a conspicuous place where they will be
ccen by all persons working in or frequenting a Restricted Area.

August, 1990 12
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4. TaggingEof-Waste Containers
--

b

Radioactive-waste must be carefully separated according
to NRC guidelines and radioactive materials burial site '

> ,

| specifications.- These include

a. large' volume liquid-
b. solid,-waste-compactible ;

i

c.- solid waste with incidental liquid |
d.- . liquid scintillation' vials ;'

i

ForLa complete explanation of each of the above i

Leategories,Jrefer to Appendix F of--this guide.
Examples of the: tags-for the above-categories appear in <

Appendix G.2.

-

,

1
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F. Radioactive Waste Disposal

There are strict requirements placed on Envirogen (as the
licensee) .regarding the manner and nethods used for the
disposal of radioactive wastes. In order to comply with

,

these requirements the following procedures are established.
|
i

1. Centralized Radioactive Waste Disposal Program
,

1
a. All radioactive experimental wastes and first |

rinses shall be placed in radioactive material l
waste containers.

b. The date, radioisotope and amount of radioactive I

materials placed in these waste containers must be
recorded on the log fastened to the can,

c. Radioactive material waste containers should not
be used for non-radioactive wastes nor should they
be used as disposal containers for other toxic
wastes. -

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

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

f. 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 avoid cross-contamination.

g. Only authorized radioactive material waste
containers-provided by the vendor or approved by
the Radiation Safety Officer may be used for waste
shipment.

August, 1990 14
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h. Each waste container used for radioactive 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 being
placed in service. Containers used for the local
collection of wastes and/or for extended periods
of time shall be inspected regularly. Containers
whose integrity is suspect shall not be used for
waste collection or shipment.

1. The contents of each radioactive material waste
container shall be inspected by the Radiation
Safety Officer prior eo pickup by the vendor to
insure that the wastes are properly separated into
the apyropriate container in accordance with
currenc packaging requirements.

2. Sanitary Sewage System

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 radioactive 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.

;

3. Radioactive' Waste Disposal Procedures-

Procedures are required by the waste disposal service
vendor to insure that radioactive. 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 all employees as they occur.

.
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A3. . Emergency Procedures

.:tv fl. . ;Radiat' ion Emergency-Guidelines (
t

- -In| the event a : radioactive substance -escapes from its'-

'

' normal confines (by spill,Jevaporation, vaporization, q" combustion, escape of gas,cliquid or solid, etc.) in an 1+
amount equal.to-or greater than the quantities listed 4

.

-in Appendix D,-Column-A, the Radiation Safety 10fficer
shall=be notified promptly.

i

LThe following procedures apply:
,

a. Minor Spill'

LNotify all other persons in the room at once..*
1

' Limit the'numberLof persons in the area to 3
*

those-needed to deal.withtthe spill.
7

' Don-protective: clothing-.*

Take immediateistepscto confine the spill.*

For liquid spills drop. absorbent' paper on the ,ji
.

spill.. 'For-dry spills; dampen. thoroughly or 1
- place: damp absorbent. materials 1over the j
spill, taking care not to spread the ro contamination.. . Water may generally be;used-
except where: chemical = reaction with water i

;a 'would:generateLan' air-cor,4minant. Oil may
'

then be a' reasonable-substitute.
.

d

*. Delineate: and ! block 'off -the ' contaminated > area-
itolinsure that 4thersiwill not walk.through-' ~

1the; area.- ,

t O
2:*i .Do not allow-anyoneito leave-1the: contaminated'.

area'without being monitored._.Make note.cfi.

*

= 4~ ?.the : names :of' all' persons - involved- with! the~-
; spill.-

.

|N <

,

tiL '
>

..f
'

;: t .

i

!
4

4
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b. Major spill (a significant internal or external
radiation hazard to personnel),

Notify all parsons not involved in the spill*

to vacate the room at once.

If'the spill is-ligmid,-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
' protective clothing at once.

* Vacate and secure the room to prevent re- 1

entry. Keep-the area clear ofispectators.

Limit the movement of persons-involved in the*

spill to a specified area of assembly to
prevent.the spread of contamination. Do not
allow anyone to leave the area of assembly.

without being' monitored. Make note of'the
''

names of all persons involved in the spill.

c. Possibility of Airborne Contamination

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

* Evacuate all persons:from the room or area-
immediately,

a

* -Shut:-all-doors to:the room or area.
* Post guards,-as needed,-to insure that no one

-

re-enters the room:or-area and to keep the
general area clear of spectators.

* Assemble all persons who were present in the
- q

' room or area at the. time of the incident.' ;

TheLplace 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~ l

that no one of these persons.is contaminated. I

1
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If contamination of the skin or clothing is*

known or suspected, begin personal.
decontamination as follows:

1)- LRemove all contaminated clothing.

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 certain that the'percon- i

has adequate respiratory and personal
-protection. L

,

d. Contamination of_ Wounds

Flush contaminated minor cuts with large volumes t-

of tepid running water, while spreading-the edgas-
of-the gesh.-

e. Ingestion of Radioisotopes

Unless vomiting is contraindicated:

1. Induce' vomiting by placing a i.ager well back
in-the threat.

2. Have the victim drink a' pint of water,7 and
.

induce _ vomiting again.
,

f. First Aid!

When a1 serious injury; requiring-prompt first. aid
has occurred,- the first: aid should not be: delayed
or withheld because of the-possibility that'the 1
. victim is contaminated.' Protective clothing,is i; generally available:and'should be-worn when-_,

appropriate.

.If local efforts =at decontamination have-failed,
individuals who are personally contaminated,;buti |

otherwise uninjured,.shall'be taken directly to
the: Princeton-Medical Center. '

1
'

<
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1
0 -2.-. Radiation. Emergency Follow-Up i

'

Y, The guidelines'provided above; describe immediate' action'-
.

-

'

to battaken_by laboratoL91 personnel beforeLthe arrival;
3

.k: '- 'of:the' Radiation Safety officer .The. Radiation Safety'
l

'
. .

Officer will assist'in the management of the incident <,,

- by providing_ additional monitoring:capabilitiescas-

-necessary,' assessing radiation' doses (both internal'and r

external)',_ recommending decontamination plans,
gj' investigating the incident,.providing required- j;

_

- documentation,'and:developiny recommendations to g

7
. prevent reoccurrences.- 3

:

3. = AfteriHours - Motificat;'on- i.

3

- For; emergencies which ocer,tr durit g other than normal'
,; working:h6urs, telephone.nu=her: of the-RSO'and RSC 4

members are-postad.in A| central area, as=well_as:* ,

? included;in the information given-to each employee at-l~
> - time 9offradiation safety. training.,

,
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) I.- Miscellaneous-
t

j:i - A. Maintenance-Work- !t
w .sii~ Maintenance-work and-certain-custodial services, such as- '

' plumbing repairs to sinks-,-janitorial services-during the
a . cle_anup-c,f spills, etc., should be;done only.after'such-'

.. consultation-with,'.-and in'some cases, under the direct.-

|C supervision of the.RSO.
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'Traininc

Columbia University Radiation Safety.

General Electric Laboratory Safety Course (hazardous chemical, fire, etc.).

General Electric Radiation Safety Course I.-

DuPont course in general laboratoty and institutional safety (at GE, CRD (included.

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

PUBLICATIONS

Unterman, R., M.J. Brennan, R.E. Brooks, F.J. Mondello, D.P. Mobley, J.B. McDermott, and D.K.
Dietrich, "Blodegradation of PCB on Contaminated 5o113," Abstrnets of the Amerienn Chemien1 Society.
Dallas, Texas (1989).

Unterman, R., M.J. Brennan, R.E. Drooks, D.P. Mobley, J.D. McDermott and C.C. Schwartz, "Dacterial
i

Degradation of PCDs in Soll," Proc. Syme. on Blonuementulon as n Menns to Enhnnee Wnste
Treatment. The Lewis Publishers (1988).

Unterman, R., M.J. Brennan, R.E. Brooks, F.J. Mondello, D.P. Mobley, J.B. McDermott, and D.K. i
Dietrich, "Dacterial Treatment of PCB Contaminated Soils," Abstrnets of the 1988 Annual Meetint of
the Society for Industrial Microbiolony, Chicago, Illinois (1988).

McDermott, J.D., R. Unterman, M.J. Brcnnan, R.E. Brooks, D.P. Mobley, C.C. Schwartz and D.K.
Dietrich, "Two Strategies for PCB Soll Remediation: Blodegradation and Surfactant Extraction,"
Environmental Procrets.1:46 51 (1988).

Untorman, R., D.L. Bedard, htJ. Brennan, L.H. Bopp, F.J. Mondello, R.E. Brooks, D.P. Mobley, J.B.
McDermott, C.C. Schwartz and D.K. Dietrich, " Biological Approaches for PCB Degradation,"
Environmental Biotechnolony: Reducinc. Rhks From Environmental Chemlents Throunh Biotechnolony.

,

O.S. Omenn et al., (eds.), Plenum Press, Ncw York, 253 269 (1988). I

Unterman, R., F.J. Mondello, M.J. Brennan, R.E. Brooks, D.P. Mobley, J.B. McDermott and C.C.
Schwartz, "Docterial Treatment of PCB-Contaminated Soils: Prospects for the Application of ,

Recombinant DNA Technology," Proc. Second Intl. Conf. on New Frontiers for Hazardous Ents,
Manneement. U.S. Environmental Protection,,fj;,tnev. Cincinntti. OH. EPA /600/9 87/018F. 259 264

- (1987).
!

Unterman, R., htJ. Drennan, R.E. Brooks and C. Johnson, "Diological Degradatloa of Polychlorinated fBlphenyls," Proc. Intl. Conf. on Innovative Biolonient Tr.CAtment of Toxie Wrttewaters. R.J, Scholze, et
al. (eds.), US Army. CER L. Chnmonien. IL. N4,7,,Ll1379 389.(1987).

Brown, J.F., D.L. Bedard, L.H. Bopp, J.C. Carnahan, R.W, Lawton, R. UM:rman and R.E. Wagner,-
" Human and Environmental
Diodegradation of PCDs" Proc.1985 PCB Seminnr. Electric Power Resentch Institute. Palo Alto. CA.10-
7 to 1010 (1986).

Unterman, R., R.E. Brooks and C. Johnson, "Modeling a PCB Biodegradation Process," Abstr. Ann. Meet.
- Am. Soc. Microbiol., #Q60, 74 (1986).

Bedard, D.L R. Unterman, L.H. Bopp, htJ. Brennan, M.L. Haberl and C. Johnson, " Rapid Assay for
Screening and Characterizing Microorganistus for the Ability to Degrade Polychlorinated Biphenyls,"
Anot. Environ. Microbial St. 761 768 (1986).

Unterman, R,, D.L. Bedard, L.H. Bopp, M.J. Brennan, C, Johnsc n and M.L Haberl, "Microbia:
Degradation of Polychlorinated Biphenyls," Proc. Intl.
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ItON A1.D UNTERMAN, Pil.D...

PRESENT POSITION

Vlee President. Research nnd Deveicoment. Envirocen. Inc.
Responsible for directing Envirogen's R&D programs including both microbe and process development.
Responsible for technical direction of all feasibility studies and analytical work. Among his
accomplishments in the area of hazardous waste technology Dr. Unterman managed and has been
widely recognized for an outstanding research program in the area of PCD biodegradation.

EDUCATION

1963, Molecular Diology Fellowship, Rockefeller University
D.A ,1968, Biology, llaverford College
Ph.D.,1981, Blochemistry, Columbia University

Dr. Unterman received his doctoral training in the field of biochemistry / molecular biology. Ills
research utilized recombinant DNA technology to study the structure and expression of the gene
family that encodes the urinary protein, alpha 2u globulin. The synthesis of this protein is under
complex hormonal, developmental, and neoplastic control and thus offers a unique model system for
the regulation of gene expression in mammals.

EXPERIENCE

Manneer. General Electric Company, Environmental Technology Program, GE Corporate Research &
Development Center. Responsible for management of research studies nitacd at the isolation,
characterization and demonstration of the activity of bacterial cultures capable of oxidizing PCBs and
other substituted aromatics. These studies focused on the biochemistry and genetics of these
blotransformations and ultimately on the development of site application technologies. Performed
leading research, resulting in the first successful demonstration of the blodegradability of PCBs in the
field. This research was in part funded by the EPA.

Graduate Resenrch Fellow, Columbia University, Department of Biochemistry._

Performed research on the cloning, selection, and characterization of a specific liver CDNA.
Experience included recombinant DNA cloning (both CDNA and genomic), DNA sequencing, nucleic
acid characterization (restriction analysis, " Southern" and " Northern" blot analysis, Rot arinlysis), in
vitro translation.

Research Asmsh.ti, Columbia University, Department of Diochemistry.
Conducted studies on the purification and characterization of a novel peptide from the
neurohypophysis. Extcasive experience in protein / peptide biochemistry including gel exclusion, lon-
exchange and thin layer chromatography, peptide sequencing (Edman), mass spectroscopy, gel
electrophoresis.

SAFETY EXPERIENCE

Laboratorv Radiation Safety Officer. Columbia University, Professor P. Feigelson Laboratorr.
Responsible for all purchasing, inventory, monitoring and disposal of research radioisotopes.

Chairman _ Institutionnt Blosafety Committee (Corporate R&D), General Electric, Corporate Research &
Development. Responsible for evaluation, approval, and monitoring of all recombinant DNA research.

Member. Corocrate : O Rndiation Safety Committet. General Electric. Responsible for oversight of
all activities invc. .. r?.dioactive materials including evaluation of site radiation safety office and.

officer, procedures, 5 trmitting and policy.

I
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Conf on New Frontlers for linrnrdous Waste Manneement. U.S. Environn. ental Protection ,Acenev.
Cincinnati. OH. EPA /600/9 85/025. 481488 (1985).

Unterman, R., D.L. Uedard, L.H. Dopp, C. Johnson, M.L. Habert, M.J. Brennan and J. Cooper, " Bacterial
isolates Exhibit Broad Differences in Extent of PCB Degradation and Congener Specificity," Abstr.

i

Ann. Meet. Am. Soc. Microbiol.. WQ$8, 267 (1985).

Dedard, D.L., htJ. Brennan and R. Unterman, " Bacterial Degradation of PCDs: Evidence of Distinct
Pathways in Corynebacterium sp. MBI and Alentleenes eutrochus H850,' O. Addis and R.Y. Komai
(eds.), Proc._1983 PCB Seminnr. Electric Power Research Institute. Palo Alto. CA. 4101 to 4118 (1984).

Unterman, R., D.L. Bedard, htJ. Brennan, C. Johnson and J.R. Yates, " Degradation of Polychlorinated
- Diphenyls by a Corynebacterium Species," Abst. Ann. Meet. Am. Soc Microbiol.. wQ50, 212 (1984).

Dolan, K.P., R. Reinke, K.R. Lynch, ht McLaughlin, R. Unterman, H.L. Nakhasi, V. Laperche and P.
Feigelson, "The Application of Recombinant Techniques to the Study of the Control of Alpha 2u
Globulin Gene Expression," Blochemical Action of Hermones. Vol. X, Academic Press, 1 22 (1983).

Dolan, K.P., R. Unterman, hi McLaughlin, ILL. Nakhasi, K.R. Lynch and P. Felgelson, "The Structure
and Expression of Very Closely Related Members of the Alpha 2u Globulin Gene Family," L Diol.
Chem. 2Jl,1352713534 (1982).

Nakhasi, H.L., K.R. Lynch, K.P. Dolan, R. Unterman, T. Antakly and P. Feigelson, " Modifications in
Alpha 2u Globulin Gene Structure, Transcription and mRNA Translation in Hepatomas," L Blol. Chem.
23.L 2726 2729 (1982).

Lynch, K.R., K.P. Dolan, H.L. Nakhasi, R. Unterman and P. Feigelson, "The Role of Growth Hormone
in Alpha 2u Globulin Synthesis: A Reexamination," Cell 28. 155 159 (1982).

Dolan, K.P., R. Unterman, H.L. Nakhasi and P. Felgelson, " Alpha 2u Globulin is Encoded by a Very
Closely Related Gene Family," J Cell Diol. 91.129a (1981).

Unterman, B., K.R. Lynch, H.L. Nakhasi, K.P. Dolan, J.W. Hamilton, D.V. Cohn and P. Feigelson,
" Cloning and Sequence of Several Alpha 2u Globulin cDNAs," Proc. Nnt'l. Acad. SeL USA 78.3478- r

3482.(1981).

Unterman, R., K.R. Lynch, K.P. Dolan and P. Fcigelson, "The Preparation, Isolation and
Characterization of a Full length Alpha 2u Globulin CDNA Clone," Fed. Proc. 40. 1648 (1981).

Nakhasi H.L., K.R. Lynch, K.P. Dolan, R. Unterman and P. Felgelson, " Covalent Modification and '

Repressed Transcription of a Gene in Hepatoma Cells," Proc. Natl. Acad. Sci. USA 78. 834 837 (1981).

Goodman, L, R. Unterman, S.ht Solomon R.D. and Hiatt, " Protein Binding of Coherin and Other Small
Molecules by Thin layer Chromatography," J. Chromatoernehv 178. 125 138 (1979).
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CURRENT POSITION

}t erentch Msnneer Envirocen. Im
Responsible for research programs related to the biotreatment of chlorinated aliphatics,
nitronromatics, and hydrocarbon hazardous wt.stes. Dr. Ens!cy brings 13 years of
industrial and laboratory experience to the development of hazardous waste treatment
systems. He is widely recognized for his developesent of organisms and systems for TCE
degradation.

EDUCATION

B.S.,1974, Biology, University of New Mex3co
M.S.,1976. Biology, University of New Mexico
Ph.D.,1979, Microbial Physiology, University of Georgia

EXPERIENCE

Manneer. Selentifle Aff airs. Soeelalty Chem!cals Grouo. Amgen, Inc.
Responsible for all of Amgen's research and development related to the biological
treatment of hazardous wastes. Additionally, responsible for all of Amgen's development

{activities in the biosynthesis of specialty et 'micals. His hazardous waste activities ;

included both natural and recombinant organisms for the degradation of chlorinated
aliphatics, enzymatic degradation of pesticides, and studies of novel bioreactor systems

.

'

- for continuous waste treatment.

Lgboratory Hend. Seeelnity Chemtents Groue. Amgen, Inc.
Developed growing portfolio of new products btsed on application of technology in gene
clusters and protein engineering.

Berenreh Seigntist I and II. Amgen, Inc.
Developed enethods and applications for the genetic engineering of metabolic operons
(genc cluster technology). Invented biological proct 'or the synth: sis of the textile dye
indigo. Organized Specialty Chemients Group at Amgen.

Post Doctornt Resenreh Associate. University of Texas at Austin with Dr. David T.
Olbson. Performed research on the biochemistry of aromatic hydrocarbon degradation
by bacteria and fungl.

Gradunte Student, University of Georgia, Department of Microbiology, Laboratory of Dr.
William R. Finnerty. Conducted studies on the biochemistry and physiology of alkanc
degradation by bacteria.

SAFETY EXPERIENCE

Member. Safety Committee. 2 vents. Amgen, Inc. Responsible for:

Company wide safety practices.

Raji g gl g,fety and monitoring.

Biological safety.

Chemical safety.
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Safe laboratory practices.

Co authored Amgen's Safety Manual.

Policies & Procedures-

Incident Reporting-

Radiation Monitoring-

Chemical Storage and Use-

Held personally accountable by Amgen for safe laboratory practices of research.

group of 18 scientists (8 Ph.D.'s)

PUBLICATIONS

Ensicy, B.D., " Naphthalene Dioxygenase,' in preparation for Methods in Enzymotory.
(1990).
Winter, R.B., K.M. Yen, and B.D. Ens!cy, " Efficient Degradation of Trichloroethylene by
a Recombinant Escherichia coll.," Blo/Technotory. 2;282 285 (1989).

Simon, M.J., D.T. Osslund, and B.D. Ensley, "The Complete Nucleotide Sequence of the
Four Genes Eccoding the Naphthalene Dioxygenase Enzyme System from the NAH7
Plasmid," in preparation for Nucl. Acids Res.. (1989).

Ensley, B.D., T.D. Osslund, M.J. Simon, and M. Joyce, " Expression and In rivo
Complementation of Naphthalene Dioxygenase Activity in a Recombinant Escherichia
coll.," h Microbin! Metabolism und
the Carbon Cvele. (S.R. Hagedorn s.t 3.1., eds.) Harwood Academic Publishers, New York,
pp. 437 455 (1988).

Ensley, B.D., " Stability of Recombinant Plasmids in Industrial Microorganisms," CRC Rev.
E.lgtechnol !;263-277 (1986).

Ensley, B.D., "The Microbial Metabolism of Condensed Thiophenes," h Blochemistry or
.Mlerobini Derradstion. (D.T. Gibson, ed.), Marcel Dekker, Inc., New York (1984).

Ensley, B.D., " Construction of Synthetic Operons for the Microbial Biosynthesis of
Indigo," The World Biotechnoloey Reoort. 2;441 450 (1984).

Ensley, B.D. and D.T. Gibson, " Naphthalene Dioxygenase: Purification and Properties of
a Terminal Oxygenase Component," J. Bacteriol. J11:505-511 (1983).

Ensley, B.D., B.J. Ratzkin, T.D. Osslund, M.J. Simon, L.P. Wackett, and D.T. Gibson,
" Expression of Naphthalene Oxidation Genes in Eschrrichia call Results in the
Blosynthesis of Indigo,' his.nn,23:167 169 (1983).

Ensley, B.D., A.L. Laborde, and D.T. Gibson, " Oxidation of Naphthalene by a
Multicomponent Enzyme System from Pseudomonas NCIB 9816,* J. Bacteriol. 16.1948 954
(1982).

Ensley, B.D., R.M. Irwin, L.A. Carriera, P. Hoffman, T.V. Morgan, and W.R. Finnerty,
' Effects of Growth Substrate and Respiratory Chain Composition on Bloenergetics in
Acinetobacter HOI-N," J. Bneteriol. 1!1 508 513 (1981).

Hoffman, P.S., R.M. Irwin, L.A. Carriera, T.V. Morgan, B.D. Ensley, and D.V.
Dervartanian, " Studies of Photochemical Action Spectra on N.N,N',N'-Tetramethyl p-
Phenylenediamine-Oxidase Negative Mutants of Azotobacter Vinelandil," Eur. J. Blochem.
1.Q1:177 185 (1980).

Ensley, D.D. and W.R. Finnerty, "The Influence of Growth Substrates and Oxygen on the
Electron Transport System in Acinetobacter sp. HOl-N," J. Bacteriol. J.dl:859-868 (1980).
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Mayer, E.L., B.D. Ensley, and L.L. Barton, 'An Assessi ent of Growth Ylelds and Energy |

Coupling in Desulfov1 brio,' Arch. MicrobleL 112;212u '1973).

Ensley, B.D., J. McMush, and L.L. Barton, 'Effect of Carboc "ources on Formation of a-<

- Amylase and Glucosmylase by Clostridium acetobutylicum," h 9 Anel MicrobloL 21:51
59 (1975). ,;.
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APPENDIX C
f
9

MAXIMUM PERMISSIBLE DOSES
e

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 Ram Per-
Calendar Calendar i
Year Quarter

:

Whole Body Exposure; 5 1.25
'

head and trunks' activa
bloodforming organs;
lons.of eyest or_gonade-:

Hands and forearms; 75- 18.75
-foot-and ankles

skin'of whole, body 30 7.5;
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APPENDIX D

RSO NOTIFICATION: SPILL THRESHOLDS

Radioisotooe Quantity

Carbon-14 50 uci

Chromium-51 10 uci

Hydrogen-3 50 uci

Phosphorous-32 10 uCi

Sulfur-35 50 uCi

ArOenic-77 Se uCi

Nickel-63 'l

Nickel-59 50 uCi

.

August, 1990
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PACKAGING PROCEDURES F OR RA0!_0_ ACTIVE WASTE J
!

'
I0 GENERAL

I.1 Categories of Radioactive Waste
1

There are three dispossi facilities being used end the estegories for {ead) are listed below i

I.1.1 BURIAL AT RICHLAND. WASHINGTON ).

1. _ (DMR) Dry Material destined for Richland _
2. (DCR) Ory Compactibles destined for Richland
3. (SVR) Small Volume liquids destined for RichAand
4. -(LVR) Large Volume. liquida destined for Richland
5. (ACR) Animal' Carcosces or biological weste destined for Richland |

1.1.2 PROCESSING AT QUADREX HPS. CAINESVILLE. FLOKIDA_-

1. (YXN) Scintillation. Vials - NRC exempt.- Non RCRA regulated
' ' 2. (VRN) Scintillation Vials - NRC regulated - Non RCRA regulated

3. (VXR) Scintillation Vials - NRC exempt and RCRA regulated-
' 4.- (VRR) Scintillation Vials - NRC regulated and RCRA regulated

i

I.1.3 - PROCESSING AT SCIENTIFIC ECOLOGY GROUP, OAK RIDGE. TENNESSEE ;

1. : (DMS) Ory solid .Heterial. destined for S.E.G.
,

- 2. -(DCS) Ory solid Compactible destined for S.E.G.,

13. |(SVS) Small Volume liquid destined for S.E.G.

- I.2 Items;in difforent' categories cannot be mixed-in any one centeiner
- unless specifien11y' authorized. '

q
H 1.3' : The'packa

'DMR-8/87)ging procedure thet is.used is to be marked on the drum (e.g. - 'l'
.

I.4 Transuranic and radium weste in excess of 10 nanocuries per gram =is 'not |acceptable.'unless specifically authorized. . j
I.5. Gaseous.weste must meet certain provisions. Please see the burial site's

license for details or call the Radiological Services Department Of fice. ,

e - 1.6- Special Nuclear Material' requires specific approval and will be accepted ;
only .upon special request to the Radiological Services Department 0ffice.

,

i
I.7J . DO.NOT EXCEED THE FDLLOWING WEIGHTS UNLESS SPECIFICALLY AUTHORIZED:-

+

5 gallon container . 80 lbs.
30 gallon container - 300 lbe.
55 gallon container - 480 lbs.

' f

8/87 (1)

.
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,

I.8 CHEMICAL. T0XICITY:

The chemical composition of the materials disposed must be compatible
.

with the procedures which follow. Any additional hazards of the material
'

must be evaluated to determine if additional packaging is re4uired. If
materials are listed in N. Irving Sax'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 approvel must be ob--
tained from the State of Washington Radiation Control Program. Contact
the Radiological Services Department for details.

I.9 PROHIBITIONS

I.9.1 Burial Prohibitions:

-Lead and other U.S. EPA hazardous wastes are prohibited from land burial
at the current-radioactive waste disposal sites. Please ensure there are
no Resource Conservation and Recovery Act (RCRA) westes in your radioac-
tive wast's streams.

. I.9.2 Scintillation Vial Processino

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 vials. No other wastes of any kind are allowed in these
containers . -

I .10 ' . Special Nobs ..

6':Two 2.ml liners may be used in place of a single 4 m1 liner. .

Instead of lining the whole drum,-individual 4 ml (or double 2-ml) i
= bags may be ' substituted, provided each bag is layered as below. j

,

for a -list 'of' approved absorbanta for use with weste destined for
Richland, please see the t!S Ecology license.

When _ 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.,. 1

~

1.11 VOIDS - All voids in the containers must be filled to the extent practi-
cable,

.

|

f

I
|

-8/87 (2) I
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1

11.0 WASTE FOR BURIAL AT US ECOLOGY, RICHLAND, WASHINGTON

|11.1 DRY SOLID MATERIAL FOR BURIAL AT RICHLAND, WASHINGTON (DMR-8/87)

11.1.1 Select a 5, 30 or 55-gallon drum. '

11.1.2 Fill to cepacity with only dry salid materials.

11.1.3 Fill in any voids to the extent practical.

II.1.4 Secure drum cover.

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

II.2 DRY SOLID COMPACTfBLES FOR BURIAL AT RICHLAW , WASHINGTON (DCR-8/87)

111.2.1 Select a 30 or 55 gallon container.
.

II.2.2 Place waste into double 4 mil plastic liners. (Note: For 55 gallon
drums, use two sets of double 4 mil bage, eadi set approximately 27
gallons. If heavy materials are used, please use additional double
4 mil liners and decrease the qua;1tity put into each.)

11.2.3 Twist and seal liners.-

II.2.4 Place double 4 mil bega into the selected container.
;

11.2.5 Replace lid and ring.
,

11.2.6 Secure ring. ' D0 NOT_ BOLT. '

II.2.7 Label drum DCR-8/87 to indicate it was packaged in accordance with.
these instructions.

,

NOTE:- 00 NOT DISPOSE OF UNPROTECTED SHARP OBJECTS.
;d'

NOTE: DO NOT CISPOSE OF NON-COMPACTIBLE ITEMS IN THESE TYPES OF CONTAINERS.
'

NOTE: ONLY LOW' SPECIFIC ACTIVITY MATERIAL IS ACCEPTABLE IN COMPACTIBLE
'

DRlhS. UNDER NO CIRCUHSTANCES SHOULD SOURCES BE PLACED INTO THESE
CONTAINERS.

*
!

l

8/87- (3)
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11.3 LMLL VOLUME LIQUID WASTE DESTINED FOR RICHLAW (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 be absorbed directly onto the absorption media (e.l. do
not open viels). Any tool or device which contains free standing liquiT
must be considered small volume liquid waste. Please reference the defin- 5

ition of free standing liquid as found in US Ecology's 11 sense.

11.3.1 Selset only a 'iG or 55-gallon drum; 5-gallon pails are not allowed.

II.3.2 Line the drum with 4 m1 thick poly liner.

11.3.3 Using an approved absorbant, alternate layers of absorbant with layers of
Weste.

11.3.4 Twist and seal liner.

11.3.5 Secure drum cover.
o

11.3.6 Label drum SVR-8/87, to designate that the drum has been packaged according
to these instructions.

11.3.7 Special Note: Toluene, Xylene and other flammeMs liquids in scintil-
lation vials will not be accepted for burial. 4.: must be packaged
for reprocessing and meat the reprocessor's license criteria.

.

I.4 LARGE VOLLNE 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 SYS druma. The liquid must be packaged as follows
while the container itself must be either (1) dried and placed in a [NR,

.DCR, DHS or DCS drum or (2)' placed in an SVR or SVS drum once the Lalk |
of the liquid is removed. ;

11.4.1 Select only the 55-gal'on double-walled container for liquid weste.

11.4.2 Remove the 55. gallon drum cover.
'

11.4,3 Loosen and remove the bung from the 30-gallon drum which has been
filled with ar. _ approved _ absorbant.

11.4.4 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.

11.4.5 Replace bung and tighten.

8/87 (4)
,
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i- 11'.4.6 Twist and seal poly liner.

11.4.7 Secure cover of 55-gallon drum.
;

11.4.8 Label drum LVR-(8/87) to designate that the drum has been packaged,

according to these inst.uctions.
,,

11.4.9 SPECIAL NOTE:

Toluene or Xylene and other 11gulds unacceptable at the burial site
% cannot h absorbed.

II.S ANIMAL CARCASSES OR BIOLOGICAL WASTE'(ACR-8/87)-
.

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

,

11.5.1 Select only a 55-gallon double-walled drum,)

11.5.2 Remove inner 30-gallon container and absorbant.r

* 11.5.3 Line 30-gallon drum with 4 ml poly liner. See Section I.10.1

.

11.5.4 Package weste into liner using at least one-part alaked lime for every #

10 parts of an approved absorbant. Fill completely.

11.5.5 Twist and seal liner.,

11.5.6 Seal 30-gallon drum. |

. 11.5.7 Place 30-gallon drum into 55-gallon drum.

- 11.5.8 Place absorbant around and covering 30-gal''n drum.
-|

11.5.9 Secure 55-gallon drum cover.*

,

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

S

o
8/87 (5) - |
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III.0 RADI0 ACTIVE WASTE FOR PROCESSING AT S.E.G., OAK RIDGE, TENNESSEE

III.1 DRY SOLID MATERIAL DESTINED FOR S.E.G. (DMS-8/87)
.

III.1.1 See the procedure for DMR and follow exactly, except for labelling
the cMtainer DMS-8/87, however, only Class A unstable materials
are au:eptable. Please see the S.E.G. license for further details
on acceptable materials.

III.2 DRY SOLID COMPACTI8LE DESTINED FOR S.E.G. (DCS-8/87)

111.2.1 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.

III.3 SHALL VOLUME LIQUIDS DESTINED FOR S.E.C. (SVS 'd/87)

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

III.3.2 The liquida present must be strictly incidental. A couple of
examples of incidental liquida aret
a) A drop in the end of a pipette
b) .1 couple of milliliters in the bottom of a vial
c) Holsture on the sides of a beaker.

111.3.3 Use the absorbant sparingly.

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

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

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

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

8/87 *(6)
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IV.1 Select only a 30 or 55-gallon drum.

IV.2 Line the drum with 4 m1 thick poly liner.

IV.3 Add 12 inches of an approved absorbant.

IV.4 Line drum again with another 4 ml thick poly liner.

IV.5 Fill with vials or other containers of less than one pint capacity.
NOTE: With one pint containers, add absorbant to suitably cushion
these to prevent breakage. '

,

IV.6. Twist and seal liners.

IV.7 Top of f the drum -with additional absorbant.
i.

IV.8 Secure drum cover.

IV.9.. Label drum with the appropriate designation for the descriptions below.

Y.10 Classification of Scintillation Vial Drums

As' you know, there are many different types of acintillation 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 as hazardous waste. Although we have been and
will continue to help identify when and where the RCRA regulations
apply, it is the generator's responsibility under . RCRA regulations to
determine if his waste 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 wil1~ be either an "X" or ab i'R". If
the drum contains only H-3/C-14 in less than 0.05 uC1/ gram concentrations j
it is an "X".- If the drum contains H-3/C-14 as .above plus other isotopes j
listed in Quadrex's licence, 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 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.

.

4

8/87 (7) '
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Section V-B t

L OUTI.INE , - j'

.

<
. .. .

A RADIATION SAFETY ORIENTATION LECTURE r
-

. - . ,

..

:L Why are we here? -
_ -. ,

a. - . Regulations .e| ;
'

b. Orientation to Rutgers Radiation Safety Program - ., ' . .!"
.

,~ ^ * ; m w :om' .-'<
..

'

3
:2 All uses of radiation require License (in New Jersey). - i

;7 . . .

s 3. . Describe Rutgers Licenses (and sources of radiation).
w

.

;-

, '4. Licenses require University to' assure safe use through:
'

t

a.. ; Organization ;
. t

' -

.

'W b. _ (Facilities and' equipment '>

T, c. Evaluation ' -
. -

d.- Control' ''
,

e. - Services ;
.n
w"

> ,
,

'a :US. - . Radioactivity and radioactive, decay:- alpha,' beta,-gamma (X-rey), heavy | l
-

,i, ' Panicles.,

y . .,.-
,

:6.; .Interaation of radiation'with matter (and penetration).- ,
-

..,

; H j 7.- : Dosimetry (Roentgen Rad -Rem) .
'

[.
,

jp i .e 4

9.. * 08.; -Bioeffects: -. n-.

a.: Somatic'

1
*

b. Genetic: e h : .C .a
'

4 - - 4 4
>

g ,' y T '' c. Teratogenici i W '- nc ' w r u i; 4
s -

.: mg , , , , q,

,

e 9.- Regulations - based on ICRP and NCRP recommendations.m .. t
&

~

g,
,

, '
. 110.L - Rutge:s Radiation Safety Program. . L

'M-
'

'

% : a. 2 " Coramittee responsibility and composition .
_ }'

: - b; Radiation and Environmental Health and Safety Department . ~

|
, ,

n c. Contr61 program ~

. .

,

d. : Evaluation'y' 1

' '
e. . Compliancei

. f.1 Services- |

,:(6/89); 48- I'
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e- Section V-B
. . . t. .

,

, -

a

...
.

N

. . . . . , .

11 Laboratory practices.
. ._._. a.. . . .-

,

a.| External hazards, including X rays
b. Internal hazards
c. Surveys

-..
.

d. Instrumentau.on - which instrument to use? .,-
.,.c-,

.- ~ . . ~ . . . . - . . . . _ .

..-
~

..
Recordse.

. . . . . _ . _ - _ _ , . . _ ..

_.
g. - Labelling and marking

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

h. Stora8e.
. _ ._ ..

.w"
i. , Restriction of access

..
.

J. As low as readily achievable,.. .. _ ___ . . . - .._ .. .-... ..... -
..

i k. Amergency procedures'(posted). .
. . . . . . . ._ _ - _ _ ...

, . - - Specific Problems.
.. _ _ ., __ .. . . . . , . . . _ . . _

12c

[ - a. 3H
- _ . _ . . . _ . . . . _ - . _ .- . - . . .- . . . . .

c. ~ 32P

.'d.- usI
'

- - - - - - - - - - - - - - - - - - -- -
"

q 3

e. Concept of MPC and regulatory requirements
f. Radiation exposure artifacts ~ ~

" ~'~'" ' '~" ~

(,, g. TLD - return of badges
mO h. Markm.g of waste container. .

. .. - . _ . , . . - . . . . . . . . . . . -..

1s
*

1 _ i. Ordering radioisotopes
_

_. J. Changes in expen. mental . design and. har.dware
_ ... ... _ _. ... . - . ,

4

c. ik : Hesitancy to ask for help and where to get it' *
.

' l. Rules for use of rad'oisotopesg
v
3:[

f, 13. 3- Rights of Workers
u .

_ . . . . . . . . . . . . . _ _ _ _ . _ _ . _ _ . _ . . . . . _ . . . _

. .= .

10 CFR 19
. . - _ - . . . . . , . . . . . . ..

4a.-

W b.. Privacy Act
' ~~ ' - - ~ ~ ~ " ' ~

j
~, Pregnant Worksrsc

,, ,

am
* ~ * . . - _ _ .-. .. . . . . . _ _ , ..

f

i
"# e.=* . .e . e.ea.e . - + e. ee. & _.,e,, ...
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CAUIl0ft RADIDACTIVE E TERIAL proutstMewis rom AntAs touTArmano

RADIOACTIVE ftATER2 ALS ASD/oR RADI ATIo48 LETELS :
P stir.g and Labelling Requirements for,Cosmonly lised Isotopes

-

' RESTRICTED AAEAS

CAUilort RADIDACTIVE MTERIAt3 signs are required to be conspicuously =Any eres access to which to centrolled
T posted in each area or room where the quantity of radioactive material ... tor the purpose of protection of
.ezCetds the followlag qu4ctitles. Indiefdeste f rom espoenre to radiation

er radiosettee meterials."

POSI COPMONLT USED RAD 10150f0FE5 3 ,,,, ,g.,, ,,g,ag,ga,,g ,,,34 ,,c.g.,

C-14 1.000 gCI (= 1act) e doe. or 2 mistine. In ese boer or 100
"'I "*" '" **"" ***"*** " #***H-3 10,000 pCI (= 10 sti) must be restricted.

1-125 10 41
P-32 s03 gaCl stAo ATIoW AREAS

5-35 1,000 Cl (= 1eCl) Amy ersa eccessible to pereeneet each
that. e emjor portion of the body could
recetoe s att11aem la one boer er

10fE OTHER ISOTOPES too .stisme. s. fa,e ca.secets,e amys.

* I NS All radiation erees mest be conspiceoesty

H -203 100 pc{ posted with CAtrT1000-RADIATIost ASEA signe4 3

~

31GS SADIATicet AREAS -
2n-65 - 100 pCl

Any stee accessible to personnet such
that a major portion of the body could

CAUll0N RA010ACT_IJE MIERIAL labels including additional Information recetwo too mittisen in one hour.such as afilRiy and date are required on containers of radicactive
' matarlal where the quantity of radioactive material exceeds the. following: A combination or warning eigne access

content devices, atorme, etc., are re-
C-14 100 pCI q.gr.d.
H-3 1.000 pCl (= 1 act)
1-125 1 pcI * * " "'

P-32 10 pCI .

5-35 100 pCl -1 A { [~{ } #1
~
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DECONTAMINATION PPDCEDURES

A. Contamination of the Skin

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

Ib not u=e decnntamination methods which will spread localized material
or increase penetration of the contaminant into the body. Therefore avoid
abr asion of the skin or organic solvents, which may increase skin penetration.
Do not use highly alkaline soaps which may result in fixation of the cent.minant.

The recer=nended pmcedures for intact skdn are as follows:

1. Wet hands and apply mild soap or detergent.

2. Work up a good lather; keep lather wet .

3. Work lather into contaminated skin by rubbing gently for at least
' thne minutes. Apply water fmquently.

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

5. Repeat several times, gently sertbbing residual contaminated areas
with a soft brush,1f necessary.

6. If the hands have been contaminated, give special attention to the i

areas between the fingers and amund the fingernails,
'

7. If contaminat!cn still ~ exists after the above pmcedures, the
aso ( ill rectr=nend more powerful decontamination procedures.

'

B. Contamination of Laboratory. Surfaces

Personnel should wear protective clothing, footwear, goggles, and respirators,
as appropriate. Nomal cleaning agents are usually adequate. Q1e procedure forL

decontamination suggests that the cleaning personnel start from the outermost
, t edges of the contaminated area and work inwards, reducing systematically the con-

taminated area. All contaminated cleaning supplies and waste water should be
disposed of as radioactive waste im=ediately to prevent the s7 read of contamin-
ation.- A person equiped with a survey meter should follow tae cleaning wrk
and watch for the cccidental spread of contamination. !
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DO ' S ' A ND DONT ' S FOR ' FI LM BAD _g,E_,1fEA RERS

!'

'

DO'S .

-
,

-1.-; Wear.Iilm_ badge when-working. I

2 Wear- Eilm ba~dge only during the month indicated on 'the film badge. !

3 . -- Change film badge insert every month.
,

34.- Report tho' loss or damage of a flim badge to RSO. ,

5 Keep _.Eilm badge 7 ry.d ' *

, i
.

:DONT ' S,

i

1. - Don' t weae ' film _ badge whil'e being expone'd to x-rays for personal. -

icedical. purposes- (chest films, dental x-ray examination, etc.) .
f

2.- Don''t <1enve-. film- badge; a t home when you come to wnrk. There is
no-reason to take;your film badge ~home. Leave film badge in

:

wall-board when notL. working or in.a radiation and-heat free area.; ,

.

'

..3 ; Don' t tear paper covering of film badge insert or trark on film . .

badge with .any 'implemont. Do not tack badge to any boardu.
.1

.

4 Don't l'one!your.Eilm badge. The're is_a' fine charged to your idepartment. -

5 .- . Don'tlietnyour.cfilm badge'go through the laundry,.-

' '

n. : t
'-' 6. ' Don! t leave 4 i'ilmL. budge in' radiographic- room ~ when i t is not being

.. c

' '

worn.
.-

7
~ ,

-| Don!t _ wear _ film; badge in such a -manner that radiation striking
It does not atrike youLor;vice versa, e.g.,-do not wear-badge on.

.

outsideiof. load cpron. Wear under -1 cad apron to record ~ radiation-
.

-

atriking bodyTat waist level during fluoroscopy.

8.; _ Don't write on-parts on your film badge..
-

9 Don't~ lot others use your film badge.
.

9
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UNITED (]TES NUCt. EAR RE1ULATCRY CW11SSION
' RULES and REGULATIONS U

'"

TITLE 18. CHA? TEA 1. CODE OF PEDtitAL MEQULATIONS-ENERGY

519.12
I19.1 1

PART NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS;

lh INSPECTIONS
,

eeq ) OMB hse approved tbe
19.1 Purpaes g 19.3 D,finwen g trJortnation coDection requirements l19.3 Scope,

.ed 3 contained to this part under control
a .

, ge es e AtorrJC Energy19.3 Deftaluona. Ahmber 213M044.
nmuMonu"oM. k,* Act of 1964. (68 Stat. 919) includmt any g8" "'

(b) The app *oved informs 500aI
[ a/nentLments thereto;(b) "Commmen" means the L%ed $1stes* coUection requitecerits cordaioed 10 this19.s Information couaction requinments

- p ,,ggge, Regulatory Commmon; pgfg app,gf gg g jg,gg,W B sppron!. s
10.11 Posting of Douces to worters. (c) "W ork er" means an indMdus!e
9.13 Instrucuons to workers. eng aged in acudues lleerved by the Com. I Ell P * d " 8 ' ' * **" ' * * * 4 "'

- .

1s.18 Neuttamuota and nports te ladmd- musion and comrolled by a licensee. tal Each licennee shall post current
as1*- but does not include the i censee. copies of the folios 3nt documents; its18.14 Presence of reprnentauves of Incene. -

The retslauens in thts pan and in Part-
e na and worters durins inspecuene.

19.16 Consultauon with worters during in. (d)"Ucerise" ineans a license itsued 30 of trus chapter: (3) the Lcense.bcense
,, undet the regulations in Parts 30 through condiuora or encumenu incorpomed

.g 3,
euons.sp

1s M Ins N o I noE w N wd, E 35. 39. M 80,61,70, or 72 of this chapter. imo a literue by ref erence. and amend.g
orman n including licenses to operate s . F. ments ther,to: t3: ua opereung proce.

E production or viilisaitoc f.Elity 4 dures appticadie to iieensee activiues:- r,,1,,,

19.30 Employee protect = K it> say nouce a: vioisuon mvoinna
g Pursuant to Part 50 of this chapter. racoloeica] s orting condluons, proposedso.30 totauona. "Ucensee" gneans the holder of such a " # b"19 J1 Applicauon for esemptions.

19J3 Discriminauon prohlbited. ljCenoe* sued pursuant to Bubpart B of Part 3 c..
this chapter, and any resporue frorr, the

Autboeiryt Soca. 33,83,31,los 10s, tot 1E
uceruee.es Stat. eso, et est saa, gy7, sea, eso, es tbe If postins of a document spectned

amended, see. 234. 83 Stal 444, as amended 1" D'#'87'Dh ''' * * * " * *-

~

,, (42 UAC acts. som. 211. 2133. 2% 2301. te "Restrteted area" mesna any area E '

g 224 32n3 sec. 3Dt.80 Stat 134L es seeens to 3.htth La controlled by the 11 ***U'" "' a" n a ce 'deammay W
amded (u U1C le41[ Pub l. 96 401. eec, etruee f or purposes of protection of in.

-.'*"*'"'
""d '"''' " '" I" "'I/' n amousJs f rom exposun to tsdaauon and( . E 10. et Stat 3sst (42 USC sastk

" " "
Foe the purposee of sec. ses, es Stat em as radioacuvt matenals. "Rastrwted area".

G amended 142 UAC str3)li ts.11tet ick(gg , denual euarters, although a separate E. M M De d WW Mshall not include ans areas used as ress
v Form NRC-3, (Redston 642 orand (el and 1&12 are leased under sec tak twm er rooms in a rundenual buildingto Stat sea, aa ==.=aA*d 10 UAC 2 apt (b)) h. g ter)" Notice to Esoployees,",as

***D''''**"''''''''''''*d'''*-
c. required by Parts 30. M 30. 00. 70,71andli1 a4 ts.14(a) m leased endae a I 19.4 l ai,,pni.6.

-

m

sec. teto - Jtat. seo, as amended (u UAC u.

821(Olk R Escept u specincallt authorued by the {andISOof this chepter.
Comnuuton in rrtung. no interpretauon . Note: Copies of Fonn NRC-3 ma b

1 9.1 - Purpa.e. of the maarung of the resultuons in this cbtstned by wnung to the Regionaf e-

part by any omcer of employee of the Admmatrator of the appropnate U.S. NuclearWe regulacons la thts part establish comrntaston other than a 3 rttten m*
Regulatory Commission RAPPee D d PbooalOmcerequirements f or nouces, instrucuons, 'arpretauon by the General Couruel v1P Nand reports by 11censees t.o individuals be recornsted to be binding upon the

E participating in licerued acuYlues, and Cornmtulon. , P er-
g opuons evauable to such indmduals m (d) Documents, nouces. or fornuconnection with Commission inspecuans -
g lit.$ Commun6cauona. posted punuant to this secuan shah 60-w of lleensees to ascertain compliance with

= g the provisions of the Atomic EnerTy Act' Except where otherwise specffied io - pear in a sumetent number of pineen to
P'# I I"di''d"'I' '"8' d '" I'''''*d

of 19H, as amended. Tlue II of the En. this E"rt, all communicatictr* and *ncu"vtu' es to observe them"on the way to*

ergy iteorganizauon Act of 1974, and ret. reports concerning the regule Lions in or f rom any particular beerued acuvtty
ulauons, orders, and licenses thereunder
regarding radiological worting conds. g this part should be addressed to the locauon w which the document appuu.

shan tw consoteuous, and shall be re<
;r, Regional Administrator of the d 'I d 8'''d * ''"d-uons

[- ' appropriate U.S. Nuclear Regulatory Pl'''s Co. ' mission' '' documents posted,

te ;

E Commission Regional Of5ce listed in punuant to psiuraph tnuti of uus
G Appendix D of Part fL! this chapter, muon ahan be posted within : working

gm % Communications. repwas, and days after receipt of the document.s from

The regulations in this part apply to applications may be delivered in person g the Commiss)on: the 12eenseo response.
R e',[gu'h d [,$,,2 s w8

c6 saese, use, or at the Commission's offices at 2120 L -' , ueg
o h ona

1

gf '" Y * Street NW. Washington. DC. or et t1S55 e documents shal) remain posted for a |

. Nuclear Regulatory Commission Rockville Pike Rockville. Maryland. * mirumum of 5 wortins dm or until me.g 4 uon correcuns the vioittien hu twen-;; pursuant to the regulations in Parts 30 eemple tec, s ruchever is later.
g through 35. 39. 40. 00, trt, yD. or 72 of thle a tes >wermanen een. coon

- oeseaperwet g i,,3: 3,u ,, , u ,,,. i, , ,, t ,,,,
chapter. including persona licensed to

, -(e)ne Nuclear Regulstory A!) individuals s orkins in or frequent.operate a produccon of utilization a

facility pursuant to Part 60 of thle { Ceaunasion has submitted the
ins any po uon of a restneted ares shall !

'

inforteauon ecllecton requirernents tw kept informed of the storate. truu.
camtsined in this pari to tb ~ Mce of f er. or use of radioactive materials or ofchapter, e:

a.

7 Maoagement and Dudg" Idi for rs&ation nn such poruons of Lhe re.
sincted area: anan tw instructed tn the

\ spproval as required ; Peperwork
h''''^ '''''''*^ P' "" *' "'**'''** I

Reducuan Act of lueo(4e USC 350) et
_

fqN May 31,1989 (reset)

l
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iivgPART 19 e NOTICES MSTRUCTIONSi AND REPORTS TO'
L ?.4(H --

RKERS; INSPECTIONS. '.
,

wit'n espesure to such redleacute mate. - redienttive maternal the usenase shan asency of the UA Goverunent in the '
| ttals or redatten. In precauuons or pre C also provide the ladmdual a report on - laterest of nauenal escurttr. an nadattd.

eedures to mtntense aspesure, and in the N his espesure data included therein. Such 963 who accompanies an taspetor mar
- purpeens and funcuens or prosecuve do. e ' report shah be treasmitted at a use - - have aseems to such informauen only if

- vlees ernployed: shan be thetructed in. ' not later man the transmit 41 to the - - autherteed to do so. With ngard to ear g
- and mattucted to etiserve, to the estent k Comunnaston, area sentaining propnetary Wormusen.

;? $ the workers' mpreestkuve for that ana
- wtutin the worker's control, the app!!ca,

ble prov6stons of Commission regulauons le) At tne request of a worker wne is shall be an individual pretteuelf auther* ~~

need by the licensee to enter that arm
and licenses lot the protection of per* terminating emplopt.ent in a given
connel from esposures to radiation or calende! quanet with the beeneet in | 19.18 Conauheden wit's weden der.
radioactive matertans occurring in such . work Itivolving retbetion doet. or of a las insporuene.,

worker who. while toiploved by shother tal Commanalen inspeeters may een.
bulty to report rompt e .-

'eenace any condluon which may lead to person. Is termme tmg assignsment to sult prtentely with workers soneermans
matters of secupauenal rednauen pretee.

1stions and licenses or unnecessary es. 2" work involving radiatier, dose in theor cause a vloteuen of Commnannon regu. tion and other mauers rehled to ap.heenset s loc; lit) In that calender pucable proMalm of C==mMan peru.i

pseun to redtation or to radioacuve me. O cuarter. each hernsee shall provide to
ternali shan be lastructed in me appr** g each such worker. or to the worter s 6 M h*

prhte response to warnings made in the 5 designes. et terminsbon. a written * cf an eteeuve and thonough inspeouen.-
event of any unusual occurrence or mal. I report repardrag the radiaban doet ! Ib) Dunns the sourse of an inspecuen

. funcuan that may involve esposure to received by thal m arker trom operstions g any worker may Dnng privately to the
radlauen-er radieaeuve maternal; and of the beensee during that spectnedy attenuon of the taspectors. either orsur

"-

~ dentified calendar evaner or trocuan
or in wrtuns, any past or present esos.

shall be advised as to the rednauon en. ' i
la mar

pesun reports which workm may p. thereof. or provide a wntien osumate of . g g has
euest pursuant to I 10.13. N estent sit that dose if the hns!!) detereuned huon of me ut, m ngenom in this .

mese instrunuons shau be commensur. personal sonnonns results are act
n,caesary ,lleense sondtuen or any is.uposun of an tod19toual to
shapter, or "e

nie with potenual radiolosteal health evellable et that ume. Esumeted doses; protettlon probierna in the restricted shaU be clearly indacated es sucL redlauen from useased resoneuve an. i

tertal toder the usenese's sentrol Any"'" "

$ 19.13 ~ Notinceuono evid nporta to in. '$ 1914 Prewmee of eepresentell'os of such nouce in wrluas shan semply with
.

' dalduele- 16eenseen and workers during inopos. the requirements of | 10.10(a).--

(a) Radiation uposure data for an- M (en ne provistens of parasymph M
individual, and the neutta of any mean. (a) Each u===== ehall aBord to the of this meetiec shau set te annerpreted as

-tio n.to enrossrd instruousas
autherteamen

,o,tunu, to ,tt au r===aam tunes op.,.co-u.o maiorio depen.d e,
ofurementa, saalreesi and calculauons m= miamian .u.,s,eet man,.nas. acu, lues..

b tdual$s"*[c -

'factuues, promises, and records pereu. I 19.16 Regesses by werken for Amepen-'*
he reporud ani w = re.*u= = = aar- -
in =s eecum ne wormaum .po,ted _

'shnu include data and rescia obtained . M Durtas an lasseesen.N==waa i

b pursuant to coentalm*!m ngulauons. or. laspectors may eensalt privately with. (a) Any worter er regneantauw ef-
',,,

R ders or noense eonruuons u shown in | workers as spectaed an 118.14. De u. workers who teneves that a vtannuen af
] roeorus matamined by the uansee part eeneet er unaasee's repressamuve amar: me Ast, me resulausas a als shapter,.

,

4

M moubestion and Mport shau: to in writ. tag other phases of am taspeguen.
. or beense sonesses enasta er has es. -event to cosanuanton resuntuona. Each; a mp ne casamaaseen mapeeters dur.-

eurred an Beense asuvlees wie restre to -
lag; nactude appropriate idenufring data . (a) B, at the time of taspestlen, a5 radiolagleal work &BS eenditise$ in wtheb ,

such as the name of 2e licenese, the gadividual has been autleerteed tr the the verter le casased. mar recuses as ,

amme of the Indindual. the individual's wortees to represent them eartas Cesn* Inspeetten by stvias nouse of me aussed i!
eacht escurity number; taalude the nad1* senselen taspeousas, the heemses abau ,,oingoe so the threetoe of the appso-
'vndual's caresure anformanent nad een* . actify the taspeetere of seek authertoa* pelate N==*==a.= Resteeml OSee, er to -
tain the followtag statement: . [r. toen and r3an give the workers' repe** m=missa== laspectors. Aar such settes -'

The report in turnishes te too onder the provt.R senkuve as spN to """""""" .shan te la wrtung, aban est farth tbs
totory cosummuon regv spostac gmunds tw the nouse, and thaR

esons of the % deer Ry*1**""*'"""'
3 the inspectors duttag the aspecten of '

",0,'i.,Tla'rNrv. phra=i = u m ana*=s- ne usned *r = =t= = ===s==- -'* 1
1

.' - (b) . At the request of any worker, each . 4 (d) Rash wertse' repsesentative abaB , 4tve et worten. A copy abaB he provided j
he rouunaly engaged a useased notaM - |}
lies lander eeM of h neWa d . the heessee by the mayonal 0fles Desceno

>

usensee shan adttee euch worter annu, '
}

shaR haw teosived testrusesas as spa $ .er the laspector as taler than at he uneof taspoeuet seespt that, upon the re Ejauy Of the worker's eApceurs to rtdiatlou
er radAeneuve snaternal as aheern la rec.

reementaum' ef B+ i;; euest of the worker givtag seek messa.r his name and te name Of ledtet$nals .(
IOed ID I II II- <

-ords atalubland by the utensee pureu.- .

(el DLRemotact to i 30.40ltat arid (cf.
inspeetese durtag dLRemnt phases of en : g Mierred to therela shall met appent h =.jeWee8 800 werk88e M8F """" *= (e) At the request of a worker former. such espF er sa any resort puhuahed.

: ty engaged la useased neuvtues een, tannection if them b no resaltas hier* nleased, er saade avanable by he come1

arened br h usenm.euh noensa shan
femase unh h enadut af Me imD"m** ?

maaseen, essept for seed enam shown.
furnish to me worker a report of the 46en. Re=or, only em umw wp (b) N. upon reestpt of such mouse. Wworter's espesure to rad auen et radio, . EerIOIIM st a UEe E8I """""I"*I Re pDeal Office Direcio, deserusses that - ,asuve materkt. Such report than be f ur. lasMeten. the complatnt meets the requirements et .tushed within 30 days ! rom the une the: U) With he ammval W 2e W . forth in paragraph m) et taus emetaan,4

-request is made, or within 30 days after . and h worten* MpmentauM an in' and that there are r=amanaMa swunds tothe espesure of the indavidual has been bauen that the alleged flebuen saasts"^ determuned by the uteneet, whichever is * . Sindual who is act muumeWIn licensed acuMues under pow
-

or has escurred, he shad sause an m.'latert shau ower. wluun the period of hnt epecuan to be made as soon es presuena -
h usense. Jeg saample a y" e=pp 'tune spectned in the request, each ealen. =3to ** "* a e * ** * '' rte hie. io deiermine if such anesed Moammen:dar quarur in which the worm;. . at. eentaug. ehen be mRaded h - esasts or has soeurred. laspections pur -*

ur1ues involved -espesure to radlauen . tunity to eseempany h=*n 1Mpe" suant to tais eseuse need ses to limited:from rsoloacuve saaternals ucenses by W dunas h laspecuen W W c to seauers niefne to mLthe sempiams. 4tse t'ammune: and shall include the - .

. uons.
"delen and locauons of 11eensed acuvtues..
in vluch the worter partictrated during ' nen,,g te #2er profia -q

,, gg , ,,, , m gg,,,,,

las an sumwant to Mfeet to Wd When a ucensee is recutred puro accampaniment Dr any ladtvidue.1 who
i suant to i 20.405 or I 20 404 of this chap * me ene enh a fm and
;ter to report to the Cotnaussion any es* b ma m With meste to anas' posure of an lndandual to redtauan or Mrmauon chae@d by an

IS 2November 30,1983

.
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19.l M bl . 19.32

j , PART 19 e NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS ;

;:

|~( lu.30 bl.ii.m.,
1'

- - Z --- An injuntuon or other court order may
* | 19.17 Inspections het terrentW g ist. e be oDLained pre.hlbiting any Violation of

I'**I * * a any provuton of the Att of Title U of
tal if thy appn.pnaie kwamal . h the Energ) 7teorgantsstion Art of 19'f t.'or m nguisuon w wdu inued thne [omeo determines. wuh roepect to a com.

plaint under i10.16 that an toepecuon . under. -!
la not warranted because there are no " A court. masonabh grounds to babeve that a vio' order may be obtained for the paymer.1
lauon estate or t La occurred. he shan no'

-. uly the aAnplainant in irrtune of such of a cW penalty tmM pursuant to
secuan 234 of the Act for violauon of sec.Gotermination. The: compiatnam may '" 83' M' 47' 43' 81' 42' M1' H3' IM'obtain review of such determinauon by - " ^ ".aubmitting a written stateMont of 5081* Uon' or order lasued thereunder, or anytoe wien the heewine Duertos for Operin.nv

l'.S. huelest Resutstury Commewut hashing- term. condition or limitation of any ll*

ton. 0.C, 2033L who 31|| pnnide the licensee conse tasued thereunder, or for any vier
wtth a copy of such statement br certi. lauon for which a license may be revoked
Sed mali, exclut..ng, at the roquaist of the under secuon att of the Act. Any person

who winfully violates any provision of
complannant. the name of the complain. ; ; W Act w any TWaWn w m hd' ant The licensee may submit an oppos. p
Ing WTitlen statement of position a tth t* thereunder may be guilty of a crune and, i

the Enecutive Disectoe foe Operaciou stai mill 8 upon conviction. ima y be punished uy line
- provide the cumplainant wuh a eury of such g of imprisonment or both, se provided by
statenient by eettified meil. Opna the veevent law,
of the complainant.the tAerwtive Directot fue

, ,

- Operationior he designev ma3 $ 19.31 Appliceteen fee esempelen6. g

hold an informal conference in which The Commission may, upon applice. i'thu complainant and the licensee me? - tion by any licensee or upon its own ini
erstly present their viess An informal . tusuve. grant such esempuons from the

g conferenet may also be held at the re - Wants of W meulations in this..

cuest of the licensee. but dAsclosure of the -
E idenuty of the complainant wLil be made part as it determines art authortted by

4 only foDowing receipt of written author. law and will not result in undua hazard
; taatton from the complainant. After con. to life or property.
a sidering til writLen and oral views pre. i

wnted. the hecutne Director for Operavnins : "i 19.32 Dkerindnation profilbileil.
:

- -
t

[?' "" 'I M
shall amtm. moef),os rewme the determies. No person shau on the ground of ses-

De excluded from parucipatton in be de. -

.Omet and fu m$' i med W be@ 4 w k @M 2tand .

the !!certase a written Dottficanlon of his , discriminauon under any program of ac* ' ,(
dociaton and the reason therefor. tivity 11cerned by the Nuclear Regulatory
:lbi If the appvopnete Regionat . Commlaston. This profuton wn! be on. - ... .

.
, . .

Osce determines that an inopocean is Z forced through agency provtstons and *

' not warranted because the twquirements -enrules s'.milar to those already established. =(
i of 419.16 tat have not been met. he shall a with respect to rsenal and other disertm. ;

nouff : the complainant--in- wrtuns of S insuon. under title VI of the Ctrtl Righta ,

euch determinsuon. Such d4terminsuon S Act of 1964 This remedy ts not exclu. |
; ahau be without prejudice to the fuang cf alVe. however. and will not prejudice of 1
a new comphitnt meeting the requare, cut off any other legal remedies avall*
ments of i 19164 st.- able to a disertmmatee,

P

-.

I teJe ' asapesyee preemeness
.

2mployment discriminaban by e :
,, licensee or e contractor or subcontractor3 i

. S of a licensee egeinst en employee for
; a engarms in protected eenvities under -

* this part or Perse 30,40. Sa 80. yo. 72. of

p$o of this chapter le prohibited.-
'

i
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PACKAGING PROCEDURES FOR RADIOACTIVE WASTE

I.0 GENERAL

I.1 Categories of Radioactive Waster

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

.

I.1.1 DURIAL AT RICHLAND, WASHINGTON

1. (DHR) Dry Haterial destined for Richland
2. (DCR) Dry Compactibles destined for Richland
3. (SVR) Small Volume 11gulds destined for Richland
4 (LVR) Large Volume liquids destined for Richland
5. (ACR) Animal Carcasses or biological waste destined for Richland

I.1.2 PROCESSING AT DUADREX HPS, GAINESVILLE, FLORIDA

1. (VXN) Scintillation Vials - NRC exempt - Non RCRA regulated
2. (VRN) Scintillation Vials - NRC regulated - Non RCRA regulated
3. (VXR) Scintillation Vials - NRC exempt and RCRA regulated
4. (VRR) Scintillation Vials - NRC regulated and RCRA regulated

I.1.3 PROCESSING AT SCIENTIFIC ECOLOGY GROUP, OAK RIDGE, TENNESSEE

1. (DMS) Dry solid Haterial destined for S.E.G.
2. (DCS) Dry solid Compactible destined for S.E.G.
3. (SYS) Small Volume liquid destined for S.E.G.

I.2 Items in different categories cannot be mixed in any one container
unless specifically authorized.

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

I.4 Transuranic and radium waste in excess of 10 nanocuries per gram is not ;

acceptable unless specifically authorized.

I.5 Gaseous waste must meet certain provisions. Please see the burial site's
license for details.or call the Radiological Services Department Office.

1.6 Special Nu11 ear Material requires specific approval and will be accepted
only upon special request to the Radiological Services Department Office.

I.7 DO NOT EXC:ED THE FOLLOWING WEIGHTS UNLESS SPECIFICALLY AUTHORIZED:-

5 gal'.n container - 80 lbs.
30 gallon container - 300 lbs.
55 gallon container - 480 lbs.

8/87 (1)
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I.8 CHEMICAL T0XICITY:

The chemical composition of the materials disposed. must be compatible
with the_ procedures which follow. Any additional hazards of the material

|'

must be evaluated to determine if additional packaging is required. If
|materials are listed in N. Irving Sax'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 Program. Contact
Ithe Radiological Servicee Department for details.

4

I.9 PROHIBITIONS

I.9.1 Burial Prohibitions:

Lead and.other U.S. EPA hazardous wastes are prohibited from land burial
at the . current radioactive waste disposal sites. Please ensure there'ere
no Resource Conservation and Recovery Act (RCRA) wastes 'in your radioac-
~tive waste streams.

I.9.2 Seintillation Vial Processing:

-Only those isotopes 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.

-1.10 Special Notes

Two 2-~ml liners may_ be used in place of a single' 4 ml liner.

Instead'of lining the whole drum, individual 4 ml (or double 2-ml)
bags may be substituted, provided each bag 'is' layered as below.

For's list of approved absorbants for use with weste destined for- !

,Richland, please see the US Ecology license. j

When layering, the absorbant must be the first layer on the bottom and i
the -last' layer on the top. - Proper volume ratios must 'be detennined 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. .

I.11 YOIF - All- volds in the containers must be filled to the~ extent pacti-
cable.-

|

8/07 (2)
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11.0 . WASTE FOR BURI AL AT US ECOLOGY, RICHLAND, WASHINGTON

a. JI .1 DRY-SOLID MATERIAL FOR BURIAL AT RICHLAND, WASHINGTON (DMR-8/87)

II.1.1 ~ Select a 5, 30 or 55-gallon drum.
?

II.1.2 Fill to capacity with only dry solid materials.

11.1.3 Fill in any voids to the extent practical.

II.1.4 Secure drum cover.

( II.1.5 Label drum DMR-8/87, to designate that the drum has been packaged-
according to these directions..

|
II.2 DRY SOLID COMPACTIBLES FOR BURIAL AT RICHLA2 ,-WASHINGTON (DCR-8/87)

* .
II.2.1 Seleet a 30-or 55 gallon container.

,

,

' :1 - II.2.2 Place' waste into double 4 mil plastic liners. (Note For 55 gallon
drums,. use two sets of double 4 mil bags, eas set approximately 27
gallons. If heavy materials are used, please use additional double
4 mil liners and decrease the quantity put into each.)

II.2.3 Twist and soal liners.
1

II.2.4 Place double 4 mil bage into the selected container.

-II.2.5 Replace lid and ring.-

. II.2.6 Secure ring. DO 'NOT BOLT. *

11.2.7 Label drum DCR-8/87 to indicate it was packaged in accordance with
' these instructions..

' NOTE: 00 NOT DISPOSE OF UNPROTECTED SHARP OBICTS.

. NOTE: DO NOT DISPOSE OF NON-COMPACTIBLE. ITEMS IN TESE TYPESz 0F CONTAINERS..

NOTE: ONLY. LOW SPECIFIC ACTIVITY MATERIAL IS ACCEPTABLE IN' COMPACTIBLE:,1

DRUMS , . UNDER NO CIRCUMSTANCES SHOULD SOURCES BE PLACED INTO THESE.

CONTAINERS.
'

.(

y
I. ,

8/87 (3)
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II.3 SMALL VOLUME LIQUID WASTE DESTINED FOR RICHLAW (SVR-8/87) I

These drums, can contain vials which contain 11gulds which are acceptable- {
for burial, and each vial must mntain less than 50 ml of liquid. !

Liquid should not be absorbed directly onto the absorption media (e.l. co* '

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

must be considered small volume liquid waste. Please reference the defin- !

ition of free standing liquid as found in US Ecology's lisense. !

11.3.1 Select only a 30 or 55-gallon drum; 5-gallon pails are not allowed. !

II.3.2 Line the drum with 4 al thick poly liner. |
!

'II.3.3 Using an approved absorbant, alternate layers of absorbant with layers of !

waste. t

11.3.4 Twist and seal liner.

11.3.5 Secure drum cover.

II .'3. 6 Label drum SVR-8/87, to designate that the drum.has been puckaged according '

to these instructions. -

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

1ation. vials will not be accepted for burial. They must be packaged .!
for reprocassing and meet the reprocessor's license criteria. |

I.4L 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 follaws 1
while- the container itself must be either (1) dried and placed in 2 DMR, 1
DCR,- DHS or DCS drum or (2) placed in an SVR or SVS ' drum once the bulk- !

-

of the liquid is removed.

-1II.A.1' Select only the 55-gallon double-walled container for liquid waste.
!

II.A.2 Remove the 55-gallon drum' cover.
]

II. A.3 -Loosen and remove the bung; from the 30-gallon drum which ~has been i

filled with an approved absorbent.

11.A.4 Pour up- to ,10 gallons of liquid (pH-6.0 - 9.0) into the absorbant 'in 9

the 30-gallon drum- through the 2-1/2" opening. !
!
"

'II.A.5 Replace bung and tighten.
l

8/87 (4) |
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11.4.6 Twist and seal poly liner. '

II.4.7 Secure cover of 55-gallon drum.

II.4.8 Label drum LYR-(8/87) to designate that the drum has been packaged
according to these instructions.

II.4.9 SPECIAL NOTE:

Toluene or Xylene and other liquida unacceptable at the burial site
cannot be, absorbed.e

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

Animal carcassen or biological waste must be disposed using a double-
walled container. Be sure when ordering to specify a 55-gallon double-

~

walled container for animal carcasses.

II.S.1 Select only a 55-gallon double-walled drum.

11.5.2 Remove inner 30-gallon container and absorbant.

I1.5.3 Line 30-gallon drum with 4 ml poly liner. See Section I.10.

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

11.5.5 Twist and seal liner.
,

II.5.6 Seal 30-gallon drum.

11.5.7 Place 30-gallon drum into 55-gallon drum.

11.5.8 Place absorbant around and covering 30-gallon drum. .

II.5.9 Secure 55-gallon drum cover.

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

I

8/87 (5)
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III.D: rRADIDACTIVE WASTE FOR PROCESSING AT 5.E.G., OAK RIDGE, TENNESSEE
#

y. ;III.1, DRY SOLIO MATERIAL DESTINED FOR S.E.G.'(DMS-8/87) '

-.+

III.1.1 See. the procedure for. DMR and -follow exactly, except for labelling
. the container DMS-8/87, however, only: Class A unstable materials
are: acceptable. Please see the S.E.G. license- for further details.

,on. acceptable materials. ,

III.2- ~ DRY. SOL 10 COMPACTIBLE DESTINED FOR S.E.G. ~ (0C5-8/87)-;

,

III.2.1'See the procedure for DCR and follow exactly, except for labelling
- -

.

>

the container DCS-8/87, however, only Class A unstable materiale !
.are: acceptable. Please :see -the S.E.G. liconen' for further details :
on. acceptable. materials.

-

III.3. SMALL YOLUME LIQUIDS DESTIMD FOR S.E.G. (SVS-8/87)

III.3.1L See _ the procedure for SVR- and follow exactly, except for labelling. "

4 :the container SYS-8/87..

1'

'III.3;2 !The 11gulds present;must be strictly incidental'. A couple of i
<

: examples of incidental liquids aret- '

a):
' b)

A. drop in the .end: of a pipette'

;... A:coupleiof milliliters in the'bottoe of a vial j"
c) .Holsture on the sides of a beaker.

III' .3.3 Use - the. absorbant- sparingly.
. .i

SPECIAL NOTE: --In the SYS drum you-may-mix otner: 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. ' ''i

. IV.D sSCINTILLATION VIALiWASTE FOR: REPROCESSING AT- QUADREX, GAINESVILLE,
FLORIDA, (VXN, VRN, VXR, VRR)

- d

These drums may contain scintillation vials which contal'n' Toluene or
Xylene .or 'any ather flammable scintillation media-acceptable according 9

to -Quadrox's ' License:No.11354-1 (State of Florida, Department'or Health ,

J &' Rehabilitstive i Services) . 'l

f- A11 drums to Quadrex ere packaged identically using the. procedure-belowi
however, the -labelling and manifesting are specific to the classifi-:

,

: cationiselected.; The . generator -is responsible ' for identifying the-
isotopes', t concentrations- and chemical forms- of the. waste material.

.

8/87' (6)'
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IV.1 Select-only a 30 or-55-gallon drum.

IV.2 Line the drum with 4 mi thick poly liner.

TIV.3 Add 12 inches of an approved absorbant.

IV.4- Line d' rum again with another 4 m1' thick poly liner.

IV.5 Fill with vials or. other containers of less than one pint capacity.
NOTE: = With one pint containers, add absorbant to suitably cushion 1
these to prevent breakage.

IV.6 Twist and seal liners. i

IV.7- Top of f the- drum with- additional absorbant. -
i

IV.8- Secure drum cover.

;IV.9- Label drum with the appropriate designation for the descriptions below.

Y.10 Classification of Scintillation Vial Drums
<-

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,
regulate these- fluida as 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 regulations to
determine if his , waste stream-is a Hazardous Waste,,

'",V_" - For marking purposes,_all scintillation vial drums will,have a !
-

. first ' charcter of "V". '
,

|| , - i
"X" or "R" - The second character will be either an "X" or an "R". If
tIIe drum contains only H-3/C-14 in less than 0.05 uC1/ gram concentrations

-
-

=it is an "X". If the drum contains.H-3/C-14 as above plus.other isotopes- J
listed in Quadrox's , license, then it .is an1NRC "R"egulated material and; }would be:an:"R".<

"N" or "R"'- TheIthird character indicates whether 'the drum is' US - EPA-

RERA "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 RCRA regulated. If you have a cocktail' with a ~ lower
flashpoint, the material may, or may not be, "R"egulated. This depends =

,

g" on each state. > As the states- are currently changing their positions
rapidly,E we have not included a listing from these procedures. - Please-

- call' for further information.

8/87 (7) *
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' - -1. . Shapiro, ~ Jacob. Radiation Protection: A Guide for Scientists !
and Physicians, Cambridge, Ma: Harvard University Press,
1990,

a

2. Casarett, Alison P. Radiation Biology. Englewood Cliffs, NJ: '

Prentice Hall, Inc.,1968 -l
!

3. Wang, C.H. and Willis, D.L. Radiotracer Methodolouv in
Bioloelcal Science. Englewood Cliffs,~ NJ: ' Prentice Hall, Inc.,
-1965. .

|

4.. . Cember,' Herman. Introduction to Health Physics. _ Oxford:
Pergamon Press, 2nd Edition,1983.

-5. Knoll; Glenn i~. . Radiation Detection and-Measurement. New t

York: John Wiley & Sons, inc.,1989. !

'6. . Radiological Health Handbook. edited by the Bureau of
Radiologicei lealth of the Departmentiof Health, Education- '

and Welfare. JWashington, DC: . Government Printing Office. J
-

;1970( u

Y l

7. Twang,1Y. -(ed). . CRC' Handbook of Radioactive' Nuclides.
.

c

- Cleveland: The Chemical. Rubber Co.,1969.
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1
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L APPENDIX ' G.2
, . . ,

, , . . : 1,
_

LTheifollowing forms'are' examples--of.the-Radiation-. <
.,Safety: Forms which Envirogen will employ as part i

of-:its'. Radiation Safety Program..
,

~
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EMERGENCY NOTIFICATION

In the case of emergency, please notify the Lawrenceville police
and fire departments at 609-896-1111.

,

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

Janet Klass 609-520-1410

Dr. R. Unterman 609-737-6727

Dr. B. Ensley 215-321-3292

If none of the above Envirogen personnel are available
please contact Dr. E. Christman at 609-937-5274,

h
;

I
t

:

;
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Instructions for Completing Forms #1, #1a

-1. Form #1 (Personnel Data and Exposure History)

(a) Print legibly o; type

(b) Fill out comoletely and pictn.

(c) Special name instructions:

(1) If you have no middle name or initial, indicate by
"(NMI)."

(2) If you "go by" or "use" your middle name instead of
your given first name, circle your middle name.

2. Form #1a (Source of Radiation Exposure)

(a) Complete as indicated and gjEn.
>

n

L.

8

-

t

August, 1990
,
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-Form #1. rFERSONNEL DATA AND EIPOSURE HISTORY

,ffjdASE PRINT. DATE f
1
- FUI,L NAME -- BIRTH DATE / /s-

(last,first, middle)

LSOCIAL SECURITY NO. .. SEX i
"

. POSITION DATE EMPLOYED .
,

4: MAILING'ADDRERS

i

.IF YOU'ARE EMPLOXED BY ANOTHER ORGANIZATION, PLEASE INDICATE:
~

/ ,

f
,.____....____ .......... _................_. .__..______ __ ______.______________________

:,
. .

'4
'

_1 1Have'.you previously had regular._ film =b'adge service at Envirogen?
''

' No' : Yea LApproximate Dates
]

r . _ .

,. 2. Have yousever worn an-Envir. ogen--visitor badge? .

-

.
.

4

~No '.Yesi . Approximate' Dates _.
'

,

-3. Have you.ever u ceived.any high o'r unusual radiation exposure? il'

~ No 'Yes' _g
-I

14..'HaveJyou everiinhaled,' ingested, or-been. injected with any radioactive material?' ]-

.

;!+
iNo Lyes"-

.

15J Have you ever!been . tested' for internally deposited. radioisotopes by urine or fecal. -j
~

-

analysis or bygwhole body counting? -
i{j

. t c *
, -

"
i No' 'Yes= __.,; ]-

-

4

I L "Yes'? to questions #3, #4,f and/or #5, please explain:
.

7 .

t6.'Have-you'receivedhanyoccupat$onal'radiationdoseduringthecurrentcalendarquarter*-
fromisources:notLunder Envirogen control?

,

-No~ ;Yes,
_,

~.If.-W es";Lplease indicate' amount and~ nature of'any dose received during period:>
,

76-- .r.
.
.

- y

2Cdhndarquartersare:- 1/1-3/31. 4/1-6/30, 7/1-9/30, or 10/1-12/31.

>,

l

- -= . . _----___-__-_-____:
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'- ''

. Fo'rm: # l'A = b (
.

7. Have you previously, worked with radioisotopes?
' i

. No Yes - :" '

.

, ,
- .

- . . ? c =.:..
. ., ..

. . . . . e
If "Yes'', please indicate Ehtn, where, and identify the isotopes 'and typical amounts-used:

~

p:n.dEdi~..?.-
.

-
.. . . ,:..; ,_

. -;w.m . ..'
-

: . . .' -.s.. . .

. k
~* .: .'i;|y|

8 Have you ever been monitored for an occupational' radiation exposu.g.e? A,-...$|SQ '-n .+.Y 2:1. ?._ .,,p
' ~

~

s . r. . ;. . . . ~ :,- . . :mg..

.c. . .

V GJr .e-b
, .. 2. . . .n z . ' .' * % i R S E Q h.$ m ..wRw.

:.. .,a ,
. .

.

. No , Yea . .y.y.: .
_

; J.~9 ,
Gg;" . . ,, .

,

~ If "Yes",. to questions #6, 47, and/or #8, please provide tne following additi'onal*

infornation:.. X;ds-j$754 ',i-

Previous espioyer's name -Department / . Dates of .Periodh N 5[
'

and address- : Supervisor. Employment | Expor-- " u.;J..
..

,

- +
..

+
_

W.

,
.

,

i
i

s
,

,

.

-1

fIf exposure was received in the military, please provide the requested additional !j. . infornation: 3

Discharge Date- Rank at time of Service Number Reserve Status
Discharge .

)c s .g ,

> . . ,. r .

>:. .;.yp. &.'

..
. . ._

> u:, 9.

-
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GLOSSARY
-

Authoree one who is authorized by Rutgers to use specific sources of radiation, and
who has primary responsibility for the radiation safety associated with the use
of sources of radiation. *

Ionizing Radiation Electromagnetic or corpuscular radiation capable of producing
lons directly or indirectly in its passage through matter (e.g., alpha particles,
beta particles, gamma or X. rays, neutrons).

rad the traditional unit of absorbed dose.
Irad = 100 crg/gm
The quantity of radiation absorbed per unit mass of any material.
The S.L unit is the Gray (Gy) = 1 Joule /kg = 100 rads. -

Radiation any ionizing or non lonizing 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 of people or property, unnecessary exposure to radiation, and j
release of radior.ctive material into the air, e

Radioacthity (activity) the spontaneous disintegration of unstable nuclel with the
resulting emission of nuclear radiation.

the traditional unit for measuring radioactivityCurie (Ci) -

= 3.7 X 1010 disintegrations per second (dps)
,

Ithe S.I. unit for radioactivityBecquerel (Bq) -

= 1 disintegration per second (1 S 1) |
Prefixes: !

Pico (p) = 1/1,000,000,000,000 or 10-u X ;

Nano (n) = 1/1,000,000,000 or 10' X,_, !

Aficro (m) = 1/1,000,000 or 10~6 X __.
Afilli(m) = 1/1,000 or 107 X t

.

1,000 or 105 X. 3Klo (k) =

1,000,000 or 106 XAfega (M) = .

1,000,000,000 or 10' X _,Giga (G) =

(

|
t_ J
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- Radioactivity (activity) - (continued)

conversions:
1 Becquerel = 27 picoeuries )
1 microcurie = 37 kiloBecquerels !

. .,

Radioisotope - used in this Guide to mean radionuclide. 1

rem - the traditional unit of dase equivalcat.
A measure of the abso4 bed dose of any ionizing radiation by body tissue in
terms ofits estimated biological effect relative to an absorbed dose of X rays.
The S.I. unit for the dose equivalent is the Stevert (SV) |

1 Slevert = 1 Joule /kg = 100 rem |
'

The following are considered to be equivalent to a dose of 1 Sievert:
An exposure of one hundred Roentgens due to X or gansna radiation. !.

A dose of one Gray due to X , garttna, or beta radiatloc. 1.

A dose of 0.1 Gray due to neutroa. or high energy protons. j.

A dose of 0.05 Gray due to particles heavier than protons and with. !<

.

sufficient energy to rer.ch 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'd Coulombs /kg

Exposure is defined as the quotient O/ m where Q is the charge either sign
created in a mass of air, m, by photons (gamma or X rays) of moderate energy.

i

Source of Radiation any radioisotope, X rny producing machine, accelerator, j
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 un!ts, electron microscopes, high voltage

i-rectifiers with voltages exceeding 20 kev and in some cases high voltage
vacuum switches. |

|
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