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Progr

Radiation Safety Program

TATEMENT OF ALARA (AS LOW AS REASONABLY ACHI ABLE
No measurable personnel exposure to penetrating ionizing radiation is
expected to result from any activities conducted ot EBSI per NRC
license.
No measurable uptake of radioisotopes (C-14 or H-3) by personnel is
expected to be experienced from any activities conducted at EBSI per
NRC license.

All precautions/procedures described in the EBSI Radiation Safety
am are aimed at
Minimizing (to zero) any exposures to radiation and any uptake of
radiocoactive material.
Ensuring that any unplanned (i.e., catastrophic) exposure to radiation

> | 4 :

or uptake of radioactive material is minimal and poses no health risk.

GENERAL PROCEDURES

Any individual proposing to work with radioactive materials or
purchase such materials must request such use in writing. The written
request should include: justification of the need for radioactive
materiel use, justification for the proposed amount of radioactive
material to be purchased, the chemical and physical form of the
radioactive material to be purchased, the planned area in which the
work will occur, the names of personnel to participate in the work,
and the proposed personnel, area and effluent monitoring procedures to
be used. The request will be made through the Radiation Protection
Officer (RPO) who will forward the request to the Radiation Protection
Committee. The committee will meet gquarterly and as needed to review
and approve all new uses of radioactive materials. If license
amendments would be necessary for the proposed use, the RPO will
ensure that the NRC license is properly amended prior to such uses
being initiated.

All radioactive material work will be done by trained individuals
under the supervision of one of the persons named on the NRC license
as responsible for such work. The work must be done in one of the
areas specified in the license and according to the conditions and
restrictions contained in the license. The license is available for

examination in the office of the RPO (as posted on the bulletin board
together with form NRC-3).

Lab coats, gloves and safety glasses must be worn at all times when
working with radiosctive samples. Other apparel which may be worn
under certain circumstances, depending on the compound's toxicity, may
include respirators, face masks, disposable clothing, hoods and boots.
The appropriate protection will be delineated in the standard
operating procedures for routine tasks and will be defined by the
supervisor and RPO for non-routine work.

A major concern is to prevent the spread of radioactive materials.




Whenever possible, work should be done in a fume hood .egardless of
the volatility of the material being used. The work area should be
covered with plastic backed absorbent paper or work should be done in
trays lined with paper.

No drinking, eating, or smoking is allowed in the laboratory areas.
Pipetting by mouth is prohibited. No food, coffee cups, etc., are to
be brought into areas where radiochemicals are used. Workers shall
remove and discard gloves and wash hands before leaving the laboratory
area where radiochemicals are being used.

Contaminated glassware, equipment, work surfaces, etc., shall be
cleaned or discarded as radioactive waste each day if possible.
Alternately, such contaminated equipment must be segregated and
labelled as radioactive or brought to the radioisotope laboratory for
storage. Once glassware is decontaminated, any "radioactive" labels
must be removed or defaced.

C.) MATERIALS CONTROL

Storage and Handling

A1l stock solutions and dilutions of radiochemicals (C-14 or H-3)
shall be stored in the Radioisotope Laboratory (Rm A300) in either
the locked refrigerator or locked freezer. Individual amounts removed
at any one time from this laboratory for experimental purposes may not
exceed 1 mCi of C-14 or 10 mCi of H-3. Preparation of dilutions cof
stock solutions shall also be done in the Radioisotope Laboratory.
BEach removal of radiochemical from containers of that chemical must be
entered in the radiochemical log. Each container of each chemical has
a separate log page and the removals and amount of radiochemical
remaining in each container is calculated. In generating a new
solution, a new log page is produced. The total of all radiochemicals
derived from each isotope may thus be calculated by adding the bottom
balance of each log page. The log is also used to dorument the
location, use and ultimate disposition of chemicals removed for
studies.

Labelling

All containers of radiochemicals shall be assigned an inventory number
corresponding to that on the log page. (Detailed instructions on
numbering are contained in the log.) Additionally, labelling shall
indicate the concentration of the chemical and the radioactivity in
the container, the identity of the chemical, the isotope, the date
prepared, and the preparer's name or initials. If the contents are
greater than 1.0 mCi of C-14 or 10 mCi of H-3 the container must also
be prominently labelled with tape bearing the radiation symbol and the

words "CAUTION--RADIOACTIVE MATERIAL".

Transporting to Other Laboratories

A primary concern is to prevent the spread of radioactivity or
contamination of areas with radioactivity; all procedures are aimed at

minimizing the amounts of radioisotopes used and limiting the areas of

10-2



use. Transport of even the smallest amounts of radioactive material
from the radioisotope laboratory shall be in sealed containers and
protected by an outer carrying container to reduce the likelihood of
breakage and spill. Transport should be by the most direct route.
Radiochemical usage in other licensed areas shall be confined to as
small an area as practical. Solutions will be handled and used only
by individuals authorized to do so. No greater than 1.0 mCi of C-14
or 10 mCi of H-3% will be used or stored ia any other areas.

e Receiving

Purchase orders for radiochemicals must be approved by the RPO, and
the fact that they are radiocoactive must be clearly indicated on the
order. When these shipments are received they must not be opened by
the receiving clerk. The responsible licensee will be promptly
notified and the package transported by him to the radioisotope
laboratory. Packages containing more than 10 mCi of H-3 or C-14 will
have their exterior surface monitored by swipe testing. If removable
radioactivity on these packages exceeds 0.01 microcuries per 100 em?,
the RPO must immediately be notified.

D.) PERSONNEL MONITORING

All persons working with radiochemicals or frequenting areas where
radiochemicals are used will be monitored by urine sampling and
scintillation counting. For individuals with only infrequent work on
short studies involving radiochemicals, a urine sample will be taken
before beginning work and again within 48 hours of the completion of
the work. For persons working continuously with radiochemicals oi
long-term or multiple studies, monthly urine samples will be take .

Urine samples will be transferred to the chemistry group, then
labelled with the name of the individual and the sampling date. These
samples will be aliquoted into scintillation vials, scintillation
cocktail added, and their radioactivity determined by liquid
scintillation counting.

If any count exceeds twice background after accurate counting, the
person will be immediately notified and another sample taken. If the
count remains eleovated, the RPO will immediately be notified. The

- person involved will be removed from all areas where radio-active
materials are used until the RPO evaluates the possible causes and
potential health hazards of the exposure. T%2 person involved will
not be allowed to return to radiochemical we-% until urine
radioactivity has decreased to below twice ' i kground and until the
source of exposure is identified and removec.

Besides urine monitoring, thermoluminescent badges (TLDs) may be used
for individuals working with radiation producing devices or
radioactive materials likely to produc2 radiation in excess of 0.5

“mr/hr. At present, survey meter measurcments 12 inches from the
surface of sealed sources or instrumenis containing sealed sources of
Ni-63, Cs=127, or K-85 show no detectable radiation above background
levels. Thus, at present, TLDs are not used.

10-3



Records of personnel monitoring will be regularly transmitted to the
RPO and will be maintained by him (see Record Management).

it i3 the responsibility of each area supervisor or study director to
see that these personnel monitoring procedures are followed.

E.) SURVEY PROGRAM

Area Monitoring

Before any study that involves the use of radioactive materials is
begun in a restricted entry areas (the radioisotope lab or an inimal
room), it will be the duty of the supervisor to: 1) determine the
study area is authorized for use per NRC license, 2) ascertain that
the room is clean and free from debris, and 3) post “RADIOACTIVE
MATERIALS" signs and 4) request housekeeping personnel or security
guards not to enter the area.

Swipe tests sre performed by rubbing moistened filter disks across the
surface of the test area, placing in appropriately labelled
scintillation vials and transferring to the chemistry unit for
scintillation counting. Swipe testing is to be done by those handling
the radioactive materials.

Any areas having a count rate of more than twice background will be
considered contaminated. These areas will be promptly cleaned with
solvent or a commercial cleaning solution (e.g., Count-Off). A more
extensive swipe test of the vicinity will be repeated. This process
is continued until no evidence of contamination is found. The wash
water will be saved and, if level of radioactivity warrants, will be
treated as radioactive waste.

At the completion of each study that involves the use of radioactive
materials, the study technicians will immediately collect and store or
dispose of all gross biological specimens and debris according to
current standard operating procedures. Cage washings and extensive
swipe tests will then be made of the room and its contents and the
room will be closed and signs left up until the results of the tests
of the cage washes and swipe tests are known. If the test results are
negative, all equipment and cages will be removed and cleaned
according to current standard operating procedures governing the
cleaning of animal rooms where radiocactive materials are not used.
"RADIOACTIVE MATERIAL" signs will be removed. Housekeeping personnel
will be informed that the room may be cleaned as usual. The room is
then cleaned and/or sanitized in the same manner.

All radioactive refuse and discarded samples collected during or after
each study are packed and prepared for collection by a licensed
scavenger or otherwise disposed according to State and Federal laws

and regulations (see Waste Disposal).

If the swipe test results are positive and show contamination, the
study technicians, using the washing and swipe test results as a
guide, will wash and clean the cages, equipment and room. All washing
and cleaning materials will be saved and tested for radioactivity as
before. This procedure will be repeated until the

10-4
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dlogical Effects of Exp

iijation Protection Prac

of Radiation Protectio: struments

Survey Techniques
Standard Work Procedures
Labelling and Storage of ! i ctive Material
Waste Disposal Procedures
Records Retention
Area Posting/Access Requi
Animal Handling Procedure
Emergency Procedures
Committment to ALARA

The training described ab
ternate. Records of attendar
) EMERGENCY PROCEDURES
In the event of a radiochemical spil th area must be
decontaminated immediately. Depending he ity of the spill, it may
be necessary to evacuate the a ¢ turp 1t tion systems and obtain
8 respirator and protective ¢ ing f tami >ion. The RPO or
i

alternate RPO will be contacted immed

4 ' vise re-entry into
contaminated areas and provide the additiona 1 protection as
required. Decontamination can usually be obtained by washing the area with
"Count-0ff" and water followed by methanol. Any pape owels, absorbent
paper, or remaining liquid shall be disposed as radioactive waste. Swipe
tests will be done on the area immediately. If decontamination is
incomplete per swipe test results, further cleaning will follow until the
area is clean (i.e., all swipe samples less than twice background).

Biomonitoring will be performed on all individual: olved in any
contamination incident. Each incident will be investigated by the RPO and
a report given to the Radiation Protection Committee.
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A.) By-product material waste is removed from FBSI and disposed by
1 Teledyne Iso*opes, Inc. Teledyne is licensed (NRC #29- 55-14) for
5 - \ NDT - x
‘j these activities in conformance with 10 CFR part 20.301 2).
«
B.) Radioactive waste is collected, packaged and disposed of in accordance
. ¥y n / 1 \
with Teledyne Isotopes, Inc., Packaging Procedures, Attachment 11-4A).
The waste from each laboratory is handled as follows:
e Radiochemistry
All radioactive waste (animal carcasses, scintillation vials,
disposables, etc.) are segregated and accumulated in containers
provided by Teledyne Isoptcpes. All radiochemical waste is
inventoried and logged. Waste material 8 segregated into the
following categories:
, Dry Solid Material (DSM
ii. Small Volume Liquid (SVL
ti1- Large Volume Liquid (DWLVL)
n ( .
iv. Animal Carcasses (DWAC)
When a drum is filled, it is labelled, dated, and stored in a
locked storage area. This area is labelled with appropriate
warning signs and has 24-hour surveillance. None of this material
is placed in the trash, incinerator, or flushed into the sanitary
sewer system.

C.) All planned releases of radioactive material from EBSI will originate
from the Aquatic Environmental Laboratory (A415) and will consist of
microcurie quantities of C-14 released to the sanitary sewer. All
planned releases will be for below all limits specified in 10 CFR Part
20.303: Worst case, unplanned releases to the sanitary sewer would
still be in compliance with 1 CFR Part 20.303 tecause of the
quantities of C-14 to which activities will be limited. Total annual
release is anticipated at less than 0.2 mCi.

D.) Ultimate disposal by Teledyne is made at Richland, Washington. The
EBSI Site Use Permit for the facility at Richland is shown in
Attachment 11-B. Renewal of this Site Perm

t is pending and the
4

renewal application is shown in Attachment 1
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1.9

PACKAGING PROCEDURES FOR RADIOACTIVE WASTE

GENERAL

Seven Cateqgories

Dry Solid Material (DSM)

Small Volume Liquids (SVL) Seintillation vials only
Small Volume Liquids (SVL) Other than scintillation
vials

Large Volume Liquids (DWLVL-A) 50 ml or greater of

aqueous liquids

Large Volume Liquids (DWLVL-S) 50 ml or greater of

scintillation type liquids

Animal Carcasses (DWAC) or biological waste

Dry Solid Compactibles (DSC)

Items in different cateqories cannot be mixed.

The packaging procedure that is used is to be marked on the drum (e.g.
DSM-2/83).

Transuranic waste in excess of 10 nanocuries per gram is not accept-
able.

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

Special Nuclear Material requires specific approval and will be
acceped only upon special request to the Radiological Services
Department Office.

DO NOT EXCEED THE FOLLOWING WEIGHTS UNLESS SPECIFICALLY AUTHORIZED:
FX
5 gallon container - 100 lbs.
30 gallon container - 300 lbs.
55 gallon container - 480 lbs.

Special Note:

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 Sex's "Dangerocus
Properties of Industrial Materials", Fifth Edition, Van Nostrand
Reinhold, as having a THR=HIGH via any route, except IP or 1V,
specific approval must be obtained from the State of Washington
Radiation Control Program. Contact Steven Black for details.
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DRY SOLID MATERIAL (DSM-2/83

Select a 5, 30 or 55-gallon drum.

Fill to capacity with only cry solid materials. Do not exceed the
following weights: 100, 280 or 400 lbs. respectively for 5, 30 and
55-gallon drums.

Secure drum cover.

Label drum DSM-2/83, to designate that the drum has been packaged
according to these directions.

SMALL VOLUME |

Other SVL's

Liquid should not be absorbed directly onto the absorption media
f
\

e.i1. do not open vials). Any tool or device which contains any
amount of liquid (e.g. syringes or test tubes) must be considered
small volume liquid waste.

Select only a 3 ) jallon drum; 5-gallon pails are not allowed.

Line the drum with ¢ | thick poly liner. (See speclial notes follow-
ing this section.)

Using an approved absorbant, alternate layers of absorbant with lavers
of waste. (See special notes following this section.

Twist and seal liner.
Secure drum cover.

Label drum SVL-2/83, to designate that the drum has been packaged
according to these instructions.
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I1I.7 Special Notes

ITwo 2 ml liners may be used in place of a single 4 ml liner.
8

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

Approved absorbants:

Diatomaceus Earth (Medium Grade

Super Fine (Diatomite)

Speedi Dry

Hi-Dry

Celatom (M-P78)

Floor Dry B85 Superfine

Instant-Dri

Safe-T-Sorb (Petrasorb

Vermiculite - Industrial Grade 4 (Zonolite #4

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.

LARGE VOLUME LIQUID WASTE (DWLVL-A-2/83 or DWLVL-S-2/83)

All items containing 50 ml or more of liquid may not be disposed in
an SVL drum. The liquid must be packaged as follows while the con-
tainer itself must be either (1) dried and placed in a DSM drum or (2)
placed in an SVL drum once the bulk of the liquid is removed.

Note that aqueous and scintillation type fluids are not to be mixed
in the same drum. If they are, the drum will be considered a DWLVL-S
-2/83 and charged accordingly.

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

Remove the 55-gallon drum cover.

Loosen and remove the bung from the 30-gallon drum which has been
filled with Zonolite #4,
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Iv.4

Iv.5
lv l6
Iv.7

Iv.8

v.0

V.1
V.2
V.3

V.4

V.5
V.6
V.7
v.8

S

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

Replace bung and tighten.

Twist and seal poly liner.

Secure cover of 55-gallon drum.

Label drum DWLVL-A - 2/83 or DWLVL-S - 2/83 (depending on the liquid:
A designates aqueous, S designates scintillation type liquids)

to designate that the drum has been packaged according to these
instructions.

ANIMAL CARCASSES OR BIOLOGICAL WASTE (DWAC-2/83)

Animal carcasses 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.

Select only a 55-gallon double-walled drum.

Remove inner 30-gallon container and absorbant.

Line 30-gallon drum with 4 ml poly liner. See Section IIl.7.

Package waste into liner using at least one part slaked lime for every
10 parts of absorbant. See approved absorbant list in III.7. Fill
completely.

Twist and seal liner.

Seal 30-gallon drum. S

Place 30-gallon drum into 55-gallon drum.

Place absorbant around and covering 30-gallon drum.

Secure 55-gallon drum cover.

Label drum DWAC-2/83 to designate that drum has been packaged accord-
ing to these instructions.
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VI.0O DRY SOLID COMPACTIBLES (DSC-2/83)

VI.1 Select a 5, 30 or 55 gallon container.

VI.2 Place waste into double 4 mil plastic liners. (Note: For 55 gallon
drums, use two sets of double 4 mil bags, each set approximately 27
gallons. If heavy materials are used, please use additional double
4 mil liners and decrease the quantity put into each.)

VI.3 Twist and seal liners,

VI.4 Place double 4 mil bags into the selected container.

VI.5 Replace lid and ring.

VI.6 Secure ring. DO NOT BOLT,

VI.7 Label drum DSC-2/83 to indicate it was packaged in accord-
ance with these instructions.

NOTE: DO NOT DISPOSE OF SHARP OBJECTS.

NOTE: DO NOT DISPOSE OF NON-COMPACTIBLE ITEMS SUCH AS LEAD PIGS OR

OTHER METAL OBJECTS IN THESE TYPES OF CONTAINERS.




State of Washington Department of Social and Health Services
HEALTH SERVICES DIVISION
RADIATION CONTROL PROGRAM

Site Use Permit

Low Level Radioactive Waste
REGISTRANT

EXXON BIOMEDICAL SCIENCES, IN
METTLE]
F‘ .(l. E"» ) X s i- erson or firm tc whom this certific
EAST MILLSTONE NJ 08873 ) s sul t to the provisions
09 ) e Revised Code
HS 13437 Rev. 6/80 PERMIT DOES NOT IMPLY APPROVAL




Attachment 11-C

\ FOR OFFICE USE ONLY
ity do not write in this space

STATE OF WASHINGTON Permit # __Q ?:3

APPLICATION FOR USE PERMIT Date Issued
LOW LEVEL RADIOACTIVE WASTE DISPOSAL SITE Date Expires

Richland, Washington

Date Renewed

NAME OF COMPANY Exxon Biomedical Sciences, Inc.

Date Fee Received

ADDRESS Mettlers Road

P.0., Box 235

CiTy East Millstone STATE _N.J

2IP CODE Q2873

APPLICANT OR CONTACT PERSON Stanley M_ Van Pelt (RSO)
TTLE _Site Manager PHONE (ares code) 201 873-6123
NRC LICENSE NUMBER _292-19396-01 OR AGREEMENT STATE LICENSE # ___________ OR:

WASHINGTON STATE LICENSE # (for Washington State Companies)

NO X

DOES YOUR COMPANY ACT AS A BROKER, AS DEFINED IN WAC 402-19-530(1)? (OVER) YES

IF NOT, DO YOU USE A BROKER? .. X YES _NO IF YES, PLEASE IDENTIFY Ieleclyne lsotopes, Inc,

X _ CONTINUAL SERVICE(— $8000 FEE R NEW RENEWAL /K_

. ONE TIME ONLY SHIPMENT (NON-RENEWABLE) $5000 FEE REQUIRED

"PREPAYMENT FOR YOUR SITE USE PERMIT IS REQUIRED. NO INVOICE WILL BE SUBMITTED "
MAKE CHECK PAYABLE TO: WASHINGTON STATE — DSHS

TYPE OF WASTE BY PERCENTAGE

FUEL CYCLE % INDUSTRIAL >
INSTITUTIONAL % MEDICAL 100 %
(non-medical)

OTHER (define) a

The State of Washington reserves the right 10 suspend or revoke this permit for violation of any
applicable state or federal regulation Applicant agrees to comply with all noullnon'

conditions for disposal of low level radiocactive waste in the St Wi7' ?7L—-
4 Ll(

Februaryv 25, 1985

APPLICANT'S SIGNATURE

DATE

PLEASE MAIL APPLICATION AND PERMIT FEE TO. FOR QUESTIONS CONCERNING THIS APPLICATION
WASHINGTON STATE — DSMS CALL PATRICIA MORSE (208) 753-4497

ADMINISTRATIVE SUPPORT SERVICES
MAIL STOP ET 2¢ 13068 Mo © 84) QY A7 P oo
OLYMPIA, WASHILSTON 88504 or g o -



