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Item 6. Individuals Who Will Use or Directly Supervise the Use
of Licensed Material (continued)

FULL NAME TITLE

Paul R. Darkes, Senior Organic Chemist
Ching T. Tsuei, Senior Organic Chemist
R. L. Procaccini, Assistant Director, Clinical Research



Item 8.

Licensed Material

(continued)

5.
6.
7.
8.
9.

10.

ll.
lz.

Sulfur 35
Chromium 51
Hydrogen 3
Iron 59
Calcium 47
Nickel 63

Zinc 65
Selenium 75

Sealed
Sources
Hewlett/Packardf,@nj,,
#7620A (2 mci) S o
Perkin Elmer-908B~. s =/

(a)
(b)
(c)

Any
Any

(10 mci)

20 millicuries
20 millicuries

500 millicuries

2 millicuries
2 millicuries

Perkin Elmer 900

(15 mci)

2 millicuries
2 millicuries

42 millicuries -




Item 10. Radiation Detection Instruments (continued)

5. Gamma Micro- MS-588 1 Gamma 100 cpm -
Counter Medics 999,999 cpm



Item 11.

Calibration of Instruments Listed in Item 10

1.

"Cutie Pie": Factory calibration may be checked with any

known radiation source every time it is being used.

CM Survey Meter: Calibration checked every time it is used

by the 7000 cpm check source permanently attached to meter

casing.

Beckman LS~

350 Counter: Calibration checked at least once

weekly and
standards*

Beckman LS-

every time it is used, with Beckman sealed
14-Carbon, 3-Hydrogen and Reference Background.

7000 Counter: Calibration checked at least once

weekly and
standards:
It is also

every time it is used, with Beckman sealed
14-Carbon, 3-Hydrogen and Reference Background.
checked annually by Beckman Instruments, 45

Be lmont Drive, Somerset, N.J. 08873.

Gamma Counter: Calibration checked every time it is used,

with ICN Calibration Standard Model R-35B (Simulated I-125

source) .
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Item 14, Waste Disposal

A.

General

All activities in which radioactive materials are
included shall be governed by the Rules and Regulations in
Title 10, Chapter 1, Code of Federal Regulations - Energy.
All personnel using radioactive materials must comply with
these rules. Radioactive waste disposal methods must be
governed by Part 20 - Standards for Protection Against
Radiation Rules and regulations.

1. Aqueous Wastes are discharged into the sanitary sewerage
system according to NRC Part 20.303 regulations.

a. Plasma, urine, feces, aqueous solutions:

Carefully pour the contents into the stainless
steel sink in the isotope laboratory, while the
water faucet is turned to the half-way position.
Continue running the water for at least one hour
afterwards. Record the type of isotope, the number
of microcuries, the total volume and the date in
the Isotope Disposal Log kept in the Isotope
Laboratory. The average concentrations must not
exceed the limits specified in Appendix B, Table I,
Column 2 of the above part 20.303.

b. Dissolved Animal Carcasses:

Place the animal (rat, mouse, guinea pig: if
dog or monkey draw and quarter the animal) in 20%
potassium hydroxide solution and place the sealed
container on a reciprocal shaker until
solubilization is completed. Then proceed as
detailed in above section for plasma, etc. If
large quantities of animals make this procedure
difficult, then use the procedure d. under this
item (Disposal of Animal Carcasses).

Average flow of tap water in isotope sink = 115
gal/min (435 liters/min)

Average daily Rorer sewage output = 150,000 gal/day
(567,750 liters/day)

Total amount of radioactivity discharged into
sanitary sewerage system in 1982:

14 Carbon - 14 millicuries
3 gydrogen - 1 microcurie
12 lodine - 10 microcuries




Item 14, Waslie D.ooal . 2

2.

Liquid scintillation vials must be tightly capped and
the cardboard tray placed in a Steel Drum and covered
with absorbant material. Loose vials may be gently
placed in this drum and covered with one to two inches
of absorbant material. The amount of absorbant must be
capable of absorbing twice the amount of liquid
present. The absorbant must be an approved absorbant,
such as Vermiculite - Industrial Grade 4 (Zonolite #4),
Diatomaceus Earth (Medium Grade) or Super Fine
(Diatomite).

The steel drum shall be monitored with the Baird-
Atomic GM Survey Meter (Model 420) and the radiation
reading (in millirems) shall be recorded on the drum.
Al]l drums shall be labeled (easily visible) with yellow
tape or any other similar tape which includes the
standard label for radiatiuon and the following:
RADIOACTIVE MATERIALS. In addition, each drum shall
contain at least 2 White (1) radioactive labels which
list the type of isotope and the approproximate quantity
(mCi) of each isotope contained in the radioactive waste
shipment drum. After the drum is filled, it shall be
sealed and trasferred to the designated storage area
until pickup by an authorized carrier.

GClassware that has contained radioactive material
shall be first thoroughly rinsed with a suitable
radioactive decontaminant before it is made available
for routine washing.

¢c. Solid Wastes

All radioactive wastes (paper towels, gloves,
plastic tubes, unusable radioactive chemicals
and/or intermediates) shall be placed in the 55
gallon steel drum (DOT approved) reserved for
radioactive solid wastes, Sufficient absorbent
material (Vermiculite ) shall be added to absorb
any residual liquids adhering to plastic and glass
containers.

When filled, the steel drum shall then be
labeled, monitored, sealed and stored in the same
manner as described for radioactive liquid
scintillation vials.

d. Disposal of Animal Carcasses - If it is not
necessary to dissolve the carcasses for the
measurement of body radioactivity as governed by a
particular experiment, then the following procedure
must be applied.
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(1)

(2)

(3)

Rats and Other Small Animals

The carcasses of all rats and other small
laboratory animals that have received a
radioactive compound shall be placed in 4%
formaldehyde solution for at least 2 weeks or
until the animal is preserved so that
decomposition cannot occur. The abdomen must
be slit open so that all parts of the carcass
becomes saturated.

Dogs and Larger Animals

The carcasses of all dogs and other large
laboratory animals that have received a
radioactive compound shall be drawn and
quartered, then placed in a 4% formaldehyde
solution until saturated.

Placement in DOT Shipment Drums

Sufficient absorbent (3 to 5 inches of
Vermiculite ) shall be first placed in the
bottom of a 30 gallon DOT steel drum., The
carcasses shall then be placed on this
absorbent, with the use of tongs and the
operator dressed in suitable protective
clothing. The carcasses and all parts of the
carcasses must be only in a single layer. The
layer of carcasses is then covered with 2-3
inches of absorbent. This procedure is then
repeated until the steel drum is almost full
(3 to 4 inches from the top). The drum is
then layered with absorbent until full and
then sealed. The drum is monitored and
labeled as to the amount and form of
radioactivity and also the radioactivity
present at the surface of the drum and at 3
feet with the appropriate radiation detector,
i.e., "Cutie Pie"., Radioactive labels, as
required, are attached to the drum. The drum
is then stored under lock and key, until
picked up by a NRC licensed disposal
facility. The attached shipment form (R-48)
is used and a record is kept permanently.

Laundry Procedures

Laboratory coats and protective clothing will

be monitored before being sent to the laundry. The
maximum permissible contamination is 1 me/hr -~

Ref:

Handbook No. 48 - or approximately 1000 cpm

with a thin window Geiger-Mueller Counter having a
window area of 2 sq. in. Clothing which has become
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NOTE:

contaminated above the permissible leval is treated
as solid waste and discarded as described above.

When the 55-gallon drums are to be picked up by the
authorized carrier, the Shipment Form for
Radioactive Materials (Attachment to f.1.) must
first be completed in duplicate. The carrier's
representative will sign both copies. The original
copy is kept on file in the Metabolic Chemistry
Department and the 'iolicate copy is given to the
carrier. In addition, signed copies of the
carrier's required fcrus are also to be kept on
file. The Radiation Safety Officer, or his
designate, shall be responsible for completion of
these forms.

f. Shipment of Isotopes

(1) To Outside Investigators and Laboratories

The shipment of radioactive
materials to outside investigators and
other laboratories, etc., shall conform
to the regulations of CFR 10, Chapter I,
Parts 71.1 to 71.64 and all subsequent
regulations of the Nuclear Regulatory
Commission.

The receiver of any shipment of
radioactive materials shall prossess a
valid NRC License which allows the
receiver to accept certain quantities of
specific isotopes. The package, waybill
and shipment form shall be according to
NRC regulations. The packaging and air
shipment of radioactive materials shall
conform to the Civil Aeronautics Board
regulations on Radioactive Materials
(C.A.B. No. 82; Restricted Articles
Tariff No. 6-D; Section IV).

The attached shipment forms must be
completed in tripiicate; the original WHR
form R-48 must be retained by William H.
Rorer, Inc. and a duplicate which has
been signed by a authorized recipient
returned to William H. Rorer, Inc. In
addition, a special waybill is usually
required to be completed for specific
airlines.



R-48

SHIPMENT FORM FOR RADPIOACTIVE MATERIALS

NAME ' DATE
ADDRESS
NRC NO.
CARTON | OF - CARTONS
CONTENTS: RADIOACTIVE MATERIAL TRANSPORT INDEX
LABEL REQUIRED: WHITE I YELLOW II
YELLOW IIT NO LABEL REQUIRED
TRANSPORT
RADIONUCLIDE CURIES CHEMICAL/PHYSICAL FORM GROUP

SHIPPER'S CERTIFICATION FOR RESTRICTED ARTICLES

This is to certify that the above named articles are properly classified,
described, packaged, marked and labeled and are in proper condition for
transportation according to the I.A.T.A. Restricted Articles Regulations
and to the applicable regulations of the Department of Transportation and
of the Administrator of the Federal Aviation Agency. This shipment is
within the limitations prescribed for passenger-carrying aircraft.

William H. Rorer, Inc. (NRC #37-08802-01)

500 Virginia Drive

Fort Washington, Pennsylvania 19034 XS I
(Signature)

RECEIVED BY i DATE e
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(2)

(3)

During packing of isotopic material
for shipment, the packge is carefully
monitored for possible contamination or
radiation exposure hazard. After
packaging is complete, the outside of the
sealed container is monitored to insure
compliance with indicated radioactive
exposure hazard.

Shipment of Radioactive Wastes

Copies of WHR form R-48 shall be
completed in duplicate for each shipment
of radioactive wastes. The original copy
must be signed by the truck driver of the
carrier or the carrier's authorized
representative. In addition, the
carrier's shipment form must be completed
according to the carrier's
instructions. A purchase order shall
also be completed for each shipment by
the Radiation Safety Officer or any
authorized substitute in his absence.

Persons Responsible for the Safe
Transfer, Packaging, and Transport of
Low-level Radioactive Material

A. Polk, RSO
W. L. Studt
T. Herczeg

Commercial Waste Disposal Service Employed

Teledyne Isotopes

50 Van Buren Avenue
Westwood, NJ 07675

(NRC #29-00055-141)

US Ecology, Inc.

9200 Shelbyville Road,

P.O. Box 7246

Suite 526

Louisville, Kentucky 40207

(NRC #16-NSF-1)




Attachment to f.l.
sl ror For raotoactive warflas

NAME DATE i

ADDRESS

NRC NO.

OF CARTONS

CARTON

CONTENTS: RAIOACTIVE MATERIAL TRANSPORT INDEX

LABEL REQUIRED: WHITE 1 YELLOW II

' YELLOW III NO LABEL REQUIRED
TRANSPORT
RADIONUCL 1DE CURIES CHEMICAL/PHYSICAL FORM GROUP

SHIPPER'S CERTIFICATION FOR RESTRICTED ARTICLES

This is to certify that the above named articles are properly classified,
described, packaged, marked and labeled and are in proper condition for
transportation according to the I.A.T.A. Restricted Articles Regulations
and to the applicable regulations of the Department of Transportatior and
of the Administrator of the Federal Aviation Agency. This shipment is
within the limitations prescribed for passenger-carrying aircraft.

William H. Rorer, Inc. (x.r.c. #37-08802-01)

500 Virginia Drive
Fort Washington, Pennsylvania 19034 _ =
(Signature)

R-48 RECEIVED BY




Carton No., _ ___ ol Waybill No,
o
- Contents: Radioactive Material. Transport Index
Labe! Required: D White i C Vellow I!

(] Yettow 11

[:J No Label Required

Transport

Radionuclide Chemical/Physical Form Group

Curies

SHIPPEN'S CERTIFICATION FOR RESTRICTED ARTICLES

This is to certily that the above name articles are properly classified, described, packaged,
marked and laleled and are in proper condition for tv'ampormion according to the | AT A,
Restricied Articles Megulations and to the applicable regulations of the Department of
Transportation and of the Administrator of the Federal Aviation Agency. This shipment is
within the limitations preseribed for passenger.cerrying aircralt.

Uilliam H. Rorer, Inc.
500 Virginia Drive

Ft. Washington, Pa. 19034

{Signature)

Attachment to f.l. 3

Carton No. __ ol

Waybill Mo.

Radioaztive Material,

D White |
!:] Yellow 11

Contents:

> s
Transport Index p.
[-1 ;
Yellow 11

D Mo Labe! Req_rs

Label Fequired:

Trans>se
Grewup

Radionuclide Curics Chemical/Physical Form

SHIPPER'S CERTIFICATION FOR RESTRICTED ARTICLES ‘
This is to certily that the above renic articles are properly classilied, dascribyen, pockz;zd
marked and lateled and are in propar condition for transportation according to the 1 A T A
Restricted Articles Regulations and to the applicable requlations of the Departmen: of
Tramsportation and of the Administrator of the Federal Aviation Agem. This sh'pmen: iy
within the imitations prescribed lor passenger-cerrying aircraft,

Willfam I, Rorer,
500 Virginia Driv
Ft. Washington, Pa.

Inc.

19031

ISignaturel



Item 15. Rndiati’[’rotection Program (conti.d)

Radiation Areas

The term "radiation area" shall be used to
designate any area in which precautions against
radiation exposure are required. Radiation areas
shall be plainly marked and where personnel
monitoring equipment is required; the marking shall
include a statement to this effect.

All areas in which there is radiation shall be
posted. Signs having the magenta Health Physics
symbol, usually on a yellow background with purple
letters, will be standard for radiation hazards.
The symbol of the magenta color also will be used
to distinguish scurce containers, contaminated
waste cans, hot sinks, barriers, etc. Insofar as
in practical, magenta will be restricted to such
use just as red is restricted to use for fire
equipment.

Equipment and Fixtures

Hoods, for work with substances presenting a
radiological hazard, should have an air flow rate
of 100-200 linear feet per minute across all parts
of the hood opening, when wide open. Nonporous
inert floors and walls or a suitable strippable
lining are recommended for such hoods.

All work with radioisotopes shall be done over
surfaces such as stainless steel, glass or tile
which can be easilty decontaminated, and over
surfaces protected by trays, heavy kraft paper,
blotting paper, stripable coatings or similar
materials, which may be disposed of easily.

Covers of centrifuges handling active
materials must be closed while motor is operating.

Frotective Clothing

It shall be the responsibility of the
individual and his supervisor to see that
appropriate protective clothing is worn wherever
contamination of personal clothing with radioactive
materials is possible., Coveralls, laboratory coats
or other protective garments used for radiation
protection are not be worn out of the locally
designated areas in which their use is required.

Suitable gloves shall be worn in all work
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involving alpha, beta or gamma emitters whenever
hand contamination is likely. Rubber gloves are to
be preferred for cases where liquid contamination
may be present or where radioactive dust might
filter through canvas gloves. Rubber gloves are to
be washed with soap and water, dried and monitored
before removal. If gloves are contaminated, above
1000 cpm, decontamination procedures (Handbook No.
48) are to be followed to reduce the contamination
below this level. 1If the routine decontamination
procedure does not reduce the activity, the gloves
are to be discarded as solid waste. All rubber
gloves are to be stored and handled so as to
prevent contamination of the inside surfaces.

After removal of the gloves, the hands shall be
monitored and if contaminated, routine
contamination procedures followed.

Monitoring of Laboratory Areas

Wipe tests of benchtops, hoods and sinks of
the isotope labortory and in all other laboratory
areas where radioactive materials are present, or,
have been used, shall be obtained every 7 to 14
days with an absorbent pad (Whatman No. 1 filter
paper). A record of this will be maintained. If
any wipe tests shows that radioactivity of more
than twice the background is present, then these
workbenches, etc. shall be washed with an
appropriate decontamination spray and/or
detergent., See attached form for procedure and
areas to be monitored.

Atomspheric Monitoring

Atmospheric monitoring for beta radiation
shall be done at least twice a year, during
synthesis for 14-C compounds, and, at such times as
deemed necessary by the Radiation Safety Officer.
Atmospheric monitoring for gamma radiation shall be
done during I-125 labeling procedures, and, at such
times as deemed necessary by the Radiation Safety
Officer. This monitoring shall include Lab #25,
Lab #26 (Isotope Laboratory), Lab #28 and the
hallway outside Lab #26; also the exhaust outlets
(on the roof of the Research Building) from Lab
#25, Lab #26 and Lab #28. The monitoring shall be
done with the Bantam Air Sampler (Model N. 19102)
containing a charcoal filter (Interex #19-172) and
a glass filter (Schleicher and Schuell #25) for 1
hour.

Filters from the Bendix Bantom Air Sampler and




(A.P. 1-11-82)
AREA RADIATION SURVEY RADIATION LEVELS (CPM)

At :
ISOTOPE LABORATORY (LAB #26) E
B
Benches Hood Sink #1 Sink #2 b Y
1 2 3 B 5 6 7 8
Bkg |Std | Bkg |Std 8 X 8 X g X = X 3 X 8 X g X 8 X
ISOTOPE LABORATORY (LAB #26) END LABORATORY (LAB #25)
Floor Floor Storage Refrigerator Floor Floor
_(Front) (Back) Cabinet Door (Doorway) Benches Floor Oxidizer |(Doorway)
9 10 1] 1 ’I? 14 15 16 17 18
3 X g X c X B X 8 1 Y g X g X 8 X

SPECIAL EQUIPMENT

MAIN LABORATORY (LAB #28) LAB (#30) COUNTING ROOM (#29)
Bench Hood Floor ?;mnmav ) Bench Floor Bench Floor
19 20 21 22 23 24 25 26 27 28
g 1 x g 1 x g 1 x | B X B 3 Y X 8 X 8 X 8 X 8 X

1 8

Samples of tabletops, hoods, floors, and sinks will be obtained every 2 to 4 weeks*with an absorbent pad (Whatman No.-l

Paper - 42.5mm). A 2 ft? area will be wiped with the filter paper and the paper placed in a vial with 15 m1 of fluor-
then counted in the Beckman LS-350 for B-radioactivity levels.

If v (gamma) producing isotopes have been used, then the filter paper must be counted in the y counter_(dry) first.
All samples must be counted with appropriate blanks and standards.

If contaminating is present to an excess (greater than 3X blank), decontaminate the area and perform another wipe test.

*or, at least every month.



Attachment to |-e
ATMOSPHERIC MONITORING FOR 8 RADIATION
STANDARD BLANK SAMPLE
DATE LOCATION TOTAL TIME (cpm) (cpm) tcpm) By

Procedure:

Use Bantam Air Sampler (Model No.

19102) containing a charcoal filter and a glass

filter for 1 hour in each lab and the exhaust outlets on the roof from each lab,
(Set air intake at 15 »m.,) After determining the gamma radiation, place the
filters in 15 ml of Fluor and count for 10 to 100 minutes, along with the sealed
standards and appropriate blanks.




ATHOSPHERIC MONITORING FOR y RADIATION

Attachment to |-e

DATE

LOCATION

TOTAL TIME

STANDARD
(cpm)

BLANK
(cpm)

SAMPLE
(cpm)

By

o S

Procedure:

Use Bantam Air Sampler (Model No. 19102) containing a charcoal filter and a glass

filter for 1 hour in each lab and the exhaust outlets on the roof from each lab.

(Set air intake at 15 lpm.)

for 10 minutes using the simulated 1-125 standard (ICN #R-35R).

Count the filters in the Micro Medics gamma counter
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wipe test taken to monitor bench taps, sinks and
hoods with absorbant pads are counted for total
radioactivity in either the Beckman 350 or 7000
Liquid Scintillation System using automatic quench
correction (AQC). Calibration of instruments is
checked weekly Yith Beckman sealed LSC standard set
No. 566321 for C (27100 cpm) and H-3 (118,000

cpm) .

The gamma radiation of the charcoal filter
from the Bantam Air Sampler is determined in the
Micromedics gamma counting system. The instrument
is calibrated, every time it is used, with a
simulated I-125 source (ICN Calibration Standard,
Model R-35B).

The filters are counted in the gamma counter
(when necessary) for at least 10 minutes, along
with appropriate blanks and the simulated I-125
standard. The filters are then shaken in 15 ml of
Hydrofluor (or PCS Fluor) and the beta radiation
always determined in the Liquid Scintillation
Counter for at least 100 minutes along with a
sealed 14-C standard and appropriate blanks.

A record of the atmospheric monitoring shall
be kept (see attached forms).

Storing, Transporting and Handling of Radioactive
Materials

All transfer of materials between hoods and
storag" devices must be done in such a manner as to
avoid the possiblity of spillage or breakage.
Double containers to eliminate contamination and
breakage danger must be used.

Eating and Drinking

Eating, storing, or preparation of food in a
laboratory or rooms in a radiation area is
forbidden. No edibles of any kind, including
candy, or beverages, shall be brought into the
area., Nor shall food be touched before removing
all washable traces of radioisotopes from the
hands.

The application of cosmetics in the laboratory
is forbidden. Smoking is strictly forbidden.

Continuation Control and Emergency Measures

Experimental work involving hazardous levels
of activity shall not be undertaken until suitable
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protective measures have been agreed upon by the
individuals responsible for the work in question
and approved by the Radiation Safety Officer.

Loose contamination should not be tolerated on
exposed surfaces such as bench tops and floors and
shall be removed as soon as possible. Small
amounts of fixed contamination will be unavoidable
at times, but the degree of such contamination
should be kept as low as practicable. Maximum
limits of 1 mr/hr at 2 cm. of beta-gamma are
recommended. Higher levels of contamination may be
permitted for restricted surfaces, i.e., in areas
where entry or access is controlled by procedure or
special work instructions. The same standards of
contamination control shall apply to tools and
equipment. In all cases, signs and controls for
contaminated surfaces, areas or equipment shall be
instituted to such extent as may be necessary to
prevent the occurrence of a health hazard or the
spread of contamination.

All spills of radicactive materisl must be
cleaned up promptly. Cleaning responsibility shall
lie with the individuals working in the room or
area involved, and they shall make a survey after
cleaning to verify that the cleaning is thorough.

The supervisor shall be informed in all cases

of spillage.

Each person in charge of a laboratory shall be
responsible for making or having made surveys of
all radiation hazards in the vicinity. It will be
the responsibility of the person in charge of the
laboratory to keep the Radiation Safety Officer
informed of activities in the laboratory.

Effective safeguards against radiation hazards
depend upon the intelligent cooperation of all who
handle radioactive materials. Each must assume
responsibility for acquiring adequate knowledge of
the isotope with which he is working; the
experimental results which are to be expected;
methods for detecting and measuring radiation;
tolerance limits; results of over-exposure; and
rules for avoiding exposure of self or associates.

All persons working with radioactive materials
where hand contamination is possible shall wash
their hands thoroughly. Before leaving the
laboratory, after washing, the Geiger-Mueller count
rate meter shall be utilized to determine the
absence of contamination., If the hands have
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inadvertently become contaminated, routine
decontamination procedures (Handbook No. 48) shall
be followed until a level of at least 1 mr per hour
(approximately 1000 cpm) average per 2 sq. in.
surface area has been reached.

Extreme precautions must be taken to avoid
cuts or puncture wounds. In the event that the
skin is broken while working with radioactive
substances, the wound shall be washed immediately
with large volumes of running water. The edges of
the wound shall be spread open to permit a flushing
action of the water. Bleeding of the wound should
be encouraged, The individual shall report to his
immediate supervisor, who will monitor the wound
after it has been thoroughly flushed. If the wound
is contaminated, decontamination procedures shall
be employed (Handbook No. 48). The individual
shall then be referred to the dispensary for first-
aid treatment.

If ingestion of radioactive materials should
occur, the individual shall be immediately referred
by the supervisor to the designated medical
representative for appropriate action.

When hands, body surfaces, clothing or shoes
become unavoidably contaminated, steps should be
taken, as soon as possible, to remove loose
contamination. Some degree of fixed contamination
will be unavoidable in certain cases, the following
maximum limit is suggested for hands, body
surfaces, protective garments or personal clothing
and shoes:

beta-gamma activity 0.1 mg/hr

In all cases protective clothing and shoes shall be
decontaminated or discarded before they may become
a health hazard or result in spread of
contamination.

The pipetting by mouth of liquids containing
radioactivity is forbidden. Any glassblowing done
in these areas shall not involve introduction of
glass into the mouth. Any person, who knowingly
swallows, inhales or receives an injection of
radioactive material, or who may have been grossly
over-exposed to radiation form any source, shall
report to his supervisor immediately. The case
shall be referred to the Medical Dirctor or his
designate for further action.

Any work with materials susceptible to
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atmospheric distribution (that is, dusting,
vaporizing, effervescence of solutions, etc) shall
be doue in adequate hoods. Radioisotopes shall be
securely covered during storage. All radioactive
material not in immediate use shall be properly
stored in the Isotope Cabinet in the Isotope
Laboratory.

Upon receipt of radioactive material in
Receiving, the appropriate individual is called and
material is held until collected. The material
shall be brought to the Isotope Laboratory
promptly. The transport of I-131 is handled by
placing the shipping container on a cart within a
surrounding wall of lead bricks.

The transport of radioactive isotopes through
the corridors of the building is to be accomplished
in the same manner.

Ordering and Receiving Radioactive Material

All purchase orders for radioactive materials
in the Research Division shall be placed through
the Radiation Safety Officer (A. Polk) or, in his
absence, the Section Head of Medicinal Chemistry
(Dr. W. L. Studt).

Upon receipt of radioactive material, the
Radiation Safety Officer, or a qualified designate,
shall perform a wipe test on a 100 cm™ area of the
outside of the package. This shall be carried out
by applying a detergent and wiping the area with
No. 1| Whatman filter paper. The paper is then
dried in the oven at 55°C, and the radiocactivity,
if any, determined either in the Micromedics
Counter (gawma radiation) or the Beckman Liquid
Scintillation Counter (gamma radiation).

(1) (Gamma) Counting: Place the folded dried
filter paper in a plastic tube and determine
the radioactivity (10 minutes counting) on the
Micromedics Gamma Counter. Appropriate blanks
and standard must be included.

(2) (Beta) Counting: Place the filter paper in
15 ml of Hydrofluor (or PCS Fluor) and
determine the radioactivity (10 to 100 minutes
counting) on the Liquid Scintillation
Counter. Appropriate blanks and standards
must be included.
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APPENDIX C

PROCEDURES FOR ORDERING AND RECEIVING RADIOACTIVE MATERIAL

¥, The Radiation Safety Officer must place all orders for radioactive
material and must ensure that the requested materials and quantities
are authorized by the license and that possession limits are not
exceeded.

2. During normal working hours, carriers must be instructed to deliver
radiocactive packages directly to the Biochemistry Department.

3. During off-duty hours, security personnel must accept delivery of

radioactive packages in accordance with the procedures outlined
in the memorandum below.

MEMORANDUM

MEMORANDUM FOR: Security Personnel
FROM: Mr. D. L. Cole

SUBJECT: RECEIPT OF PACKAGES CONTAINING RADIOACTIVE MATERIAL

Any packages containing radicactive material that arrive between 4:30 p.m. and
8:00 a.m. or on Saturday, Sundays or holidays shall be signed for by the Security
guard on duty ani taken immediately to the Isotope Lab in the Biochemistry Depart-
ment. Unlock the door, place the package on top of the counter immediately to the
right of the door and relock the door. The Isotope Lab key is #6 (green key) and
is stored in the key box abcve the wall telephone in Lab #28 (first door).

If the package is wet or appears to be damaged, immediately contact the Radiatior
Safety Officer. Ask the carrier to remain at the Guard House until it can be
determined that neither he nor the delivery vehicle is contaminated.

RADIATION SAFETY OFF ICER: ANDREW POLK

OFFICE TELEPHONE: 628-6588

HOME TELEPHONE: 215 - 566-6307

Alternate: Dr, William L. Studt
Office Telephone: 628-6412

Home Telephone: 256~6226
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RADIOACTIVE SHIPMENT RECEIPT REPORY

PO Survey Date Time

- et s e et .

Surveyor

CONDITION OF PACKAGE

ol o S . Punctured _Status  Wet
o Crushed . Other
RADIATION UMITS OF LAREL: _ Units (mRem/hr)

MEASURED RADIATION LEVELS:
a. Package surface ~ mRem/hr

b. 3 feet or 1 meter from surface mRem/hr

DO PACKING SLIP AND VIAL CONTENTS AGREE?

a.  Radionuclide yes e DO, difference
b.  Amount . yes . ho, difference R
€.  Chem Form v yes ______no, difference =

WIPE RESULTS FROM:

& Outer _ CPM= _ DPM
eff = ()
b.  Final source container ~~ CPM =  DPM
eff » ()
SURVEY RESULTS OF PACKING MATERIAL AND CARTONS = mRem/hr,
CPM

DISPOSITION OF PACKAGE AFTER INSPECTION

IF NRC/CARRIER NOTIFICATION REQUIRED, GIVE TIME, DATE, AND PERSONS

NOTIFIED

Signature Date

f.
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RADIOISOTOPE INVENTORY FORM

Compound
Isotope Rorer Isotope No.
Half Life Activity: Specific _ Total

1f purchased:

Source

Attachment to I.i.

Purchase Order No.

Lot No.

If synthesized:

Starting material

Rorer Isotope No.

Chemist

_ Notebook No.

Requested by

Date of arrival or sy..chesis

Date of Depletion

Record of Use

Date Quantity

Purpose

Notebook No.

Method of Disposal

Date

Means of Disposal

Disposer

R-47 3
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See attached form "Moritoring of Incoming

Packages" for recording of appropriate
information. It is not necessary to perform any
wipe tests on packages containing exempt
quantities.

je Emergency Procedure

(1)

(2)

(3)

In case of spills of low specific activity,
the investigator must use the Decontamination
Kit to clean the area and dispose of the waste
into the Radiocactive Waste Shipment steel
drugs. The area is then monitored with the
"Cutie Pie".

In case of spills of large quantities of
radioactive material, or in case of fire, the
Radiaction Safety Officer (or his alternate -
Dr. W. L. Studt) should be notified
immediately. With appropriate protective
clothing, and use of the Decontamination Kit,
the area must be thoroughly cleaned until
monitoring with the "Cutie Pie" and/or G-M
survey meter show little or no

radioactivity., The area must be continuously
monitored before, during and following the
essential decontamination procedures. L

Contamination of Personnel

In case of contamination of personnel,
the investigator must immediately remove all
suspect contaminated clothing, shower
immediately and notify the Radiation Safety
Officer or his awlternate,

If open wounds are present the Medical
Director, (J.F. Vance, M.D., ext. 6761), -r
any of the following: the Director - Clinical
Research (B. Rofman, M.D., ext. 6523); the
Associate Director - Clinical Research (K.D.
Lamon, M.D., ext. 6134); the Associate
Director - Marketed Products (J.C. Maerz,
M.D., ext, 6296), must be notified and
appropriate therapeutic measures be
exercised. The nurse on duty in the
Dispensary (ext. 6581) must also be
notified. In addition, blood, urine and/or
fecal samples must be taken until there is
evidence of no radioactivity in the injured
investigator.
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(4)

(5)

In case of a najor?fire or serious explosior,
the above procedur’s j-1 through 3 must be
followed and the N!Z Regional Office at King
of Prussia must be notified. In addition, the
contaminated area must be sealed off and the
affected lab must be locked until
decontaminated.

In case of loss of radioactive material, all
reasonable attempts at recovering as much as
possible must be exhausted. The Radiation
Safety Officer must be notified and the NRC
Regional Office at King of Prussia must be
notified of the quantity and type of
radioactive material involved.

Sewage Monitoring

ll

Sewerage samples shall be taken from the
Sewerage Sampling Station in the Research
building twice a year or when deemed necessary
by the Radiation Safety Officer.

At least 1.0 ml of the sample shall be counted
in duplicate in 15 ml of Fluor, along with the
appropriate standards and blanks, in the LS~
350 counter. If gamma emitting materials are
being used, then samples will be counted in
the gamma counter (See attached form).

Personnel Monitoring

l.

Physical Examination

All personnel in radiation work shall
have a complete physical examination once a
year. The examination shall include PF Chest
X-ray, a complete blood analysis (CBC,
Sedimentation rate, SMA-12, RPR, lipid
profile), urinalysis and a resting EKG for
those personnel over 40 years old.

Personnel Monitoring

A TLD badge shall be worn by all persons
working in a radiation area. In the case of
persons to whom a TLD badge is assigned for
more than one day, the wearing of a pocket
ionization chamber, in addition to the TLD
badge, may be required in certain cases where
the conditions of work make a day-to-day
indication of exposure desirable.

TLD badges will be issued to all
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Sewage Monitoring For Wm, H. Rorer, Inc., Research Labs

—

STANDARD BLANK SAMPLE
DATE LOCAT ION COLLECTION TIME (cpm) (cpm) (cpm) By

e

)

e

Count 1.0 ml of sewage in 15 ml of fluor,
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personnel working in the radi tion area by the
Radiation Safety Officer., Pccket ionization
chambers and TLD badges are ‘ntended primarily
for monitoring the individua to whom they are
issued and are not to be tam ered with in any
way.

Personnel monitoring records shall be
maintained by the Radiation Safety Officer in
a Personnel Record Book provided for this
purpose. Pocket ionization chamber readings,
hand monitoring values (cpm) and results from
their survey instruments sanall be recorded
daily insofar as they have been used. These
records are checked by the supervisor.

TLD badges will be collected quarterly
and sent to Tele-Dyne for determination of
individual exposure for that interval. TLD
badge readings for the individual shall be
recorded in the Personnel Record Book by the
Radiation Safety Officer when reported by
Tele-Dyne. After recording the value, these
reports will be kept in Metabolic Chemistry
and Central Files., Whenever values are
reported in excess of 100 millirem, the
individual concerned shall be notified by his
supervisor and appropriate action to prevent a
recurrence shall be taken.

Bioassay Procedures

Any investigator that has handled 100
millicuries (or more) of tritium (3-H) shall
obtain a urine sample at least 24 hours later
and submit this urine sample to the Radiation
Safety Officer (or the Head of the Metabolic
Chemistry Department) to aid in the
determination of an individual's exposure to
concentrations of radioactive material.

Samples of the urine (0.1 ml, 0.5 ml)
shall be counted in Hydrofluor in duplicate,.
Additonal samples of this urine shall be mixed
with known quantities of 3-H,0 standards and
counted, These bio-assay results shall be
made available, when requested, to the Nuclear
Regulatory Commission, according to the
instructions of the NRC Inspector (October 4,
1976).

Thyroid Uptake Procedure

Any investigator who has used Iodine-125
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during I-125 labeling procedures must have a
thyroid I1-125 uptake test 24 to 36 hours after
an iodination procedure.

II. Monthly Inspection, Retraining and Audit

a. Inspection of all labs (#25, #26, #28 and #30) and all
facilities pertaining to the use of radioactive
materials shall be carried out at least once a month by
the Radiation Safety Officer or a designated
alternate. See attached form.

b. Re-training of personnel shall be part of the safety
program carried out monthly by the Radiation Safety
Program. The personnel that require re-training shall
be left to the discretion of tue Radiation Safety
Officer. See attached Safety Officer., See attached
General Precautions, used as a supplement,

€, A semi-annual audit of activities associated with
radioactive materials shall be carried out by the
Administrative Manager, Research Division. See
attachments.

III. Sunmary of Responsibilities

& Individuals

Each individual who has any contact with
radioactive materials or radiation is responsible for:

1. Keeping his daily exposure to radiation as low as
possible specifically below 100 mrem per week
except where necessary to uti:iize the approved
longer averaging time. Medical treatment is
specifically excepted from inclusion in dosage
determination.

2. Wearing prescribed monitoring equipment in
radiation areas.

3. Making hand counts and removing contamination
before leaving the job,

4. Wearing appropriate protective clothing whenever
clothing contamination is possible and not wearing
such clothing out of the laboratory area or to
eating places.

5. Using gloves, hoods and respirators where
necessary.




Attachment II., a.

NRC Compliance Procedures
Date

Monthly Inspection and Retraining

1. Inspection: the following areas were inspected:

a. Isotope Lab (#26)

(1) Storage cabinet and refrigerator/freezer (sewage disposal record
also checked)

b. End Lab (#25)

¢, Main Lab (#28)

d. Walk-in freezer

e. Lab (#30)

f. LS counters

g. G.M., detectors

h, Notice on Bulletin Board

i. Radioactive Waste Storage

J+ NRC Regulations and Rorer Radiation Safety Manual
k. Update of NRC regulations

2, Monthly Swipe Tests were done today. .

3. Retraining
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Attachment

SOME GENERAL PRECAUTIONS
FOR RADIOACTIVE WORK

_h_‘-:

bo. - w— e —

RE-TRAINING SESSION ON WORKING WITH RADIOACTIVE MATERIALS

s possidie, erobly by montaining rooms
solely for rodicoctive work.

2. Alwoys work over o spill tray and in @ ventiloted
enclosure (except with smoll (< 1mCi) es of H,

5 or "*C compounds in o nonvolatile form in solution).

1Awmnwmdm' '
compatible with the obrectives of the experiment.
&memmdmdmmmd
gloves when hondling r ;

S. Always wosh your hands and monitor yourself
before leowing on octive orea.

6. Always work carefuly and mondor the

working orec regulorly 1o avord ruining experiments
by ocadental contomingtion.

speakhic actwity, cote and the level of rodiation ot the
surface of the container

8. Never eot, drink, smoke or apply cosmetics in on
orec where unsecied radoactivity is handled.

9. Never use ordinary handkerchiefs; use poper
Nissues ond dispose of them as octive waste.

10. Never work with cuts or brecks in the skin
unprotected, particulorly on the hands or forearms.

11. Never pipene rodicachve solutions by mouth.

SIGNATURE DATE

~ ANDREW POLK, RSO

12. In the event of a spill it is essential 1o minimize
the spread of contamination:
o) Cordon off the suspected arec of contamination.
b} Ascertain, f possible, the type of contomination, i.e.
the nuchdels) nvolved (os it may be necessary to use
breahngoppormus,prmwingoroﬁm
eqQuipment).
¢! Determune the orea of contomination by monitoring
ofter taking the necessory precautions.
d) Starting from the outer edge, decontominate the
orec in converient sectors by wiping and scrubbing.
e)&e_foremovhgonimunﬁuomisdeonby
monitoring.
13. Dispose of oll radicactive waste accor to
stotutory requirements. Short-ived radionuclides, for
exomple, P, may be stored with suitable shielding and
left 1o decay. After 4 holf-lives less than 10% of the

' ochwity remains, ofter 7 half-lives < 1%, ofter
10 dives <0-1%,
For longer-lived rodionuciides, for example, ™, this is
'mpracticable and olternative disposal arrongements
should be made.

14. Film bodges should be worn for oll radicactive
work except with UCi quantities of the low energy,
B-emtting radionuclides H, '*C ond 5.

15. The International Commussion on ;
Protechion (ICRP) recommends that occupational
exposure should not exceed Srem. 'year 1o the whole
body. The exposure of the general public should not
exceed 10° of the occupational exposure levels.
16. To miumize the dose 10 the extremities, tongs or
other remole handling equipment should be used
where appropriate.
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SEMI-ANNUAL AUDIT OF ACTIVITIES ASSOCIATED
WITH RADIOACTIVE MATERIALS

Performed by: ’
Title

Date:
I. Current Set of DOT & NRC Regulations Yes ; No
2. Reguirements of Waste Burial Firm Yes ; No
3. List of People Responsible for Safe

Transfer Yes ; No
4. Detailed Instructions for Transfer,

Controls, etc. Yes ; No
5. Record of Training and Periodic

Retraining Yes i No
6. Training and Retraining for Processing

Waste Yes i No

N.B. See attachment for details of items | to 6.

> ———
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Action To Be Taken By Licensees:

To assure the safe transfer, pcckiging. and transport of low-level radioactive
waste, each licensee 1s expected to:

1.

Maintain a current set of DOT and NRC regulations concerniﬁq the transfer,
packaging and transport of low-level radioactive waste materfal. .

Maintain a current set of requirements glicense) laced on the waste burifal
firm by the Agreement State of Nevada, South Carolina, or Washington before
packaging low-level radfoactive waste materfai for transfer and shipment to
the Agreement State licensee. If a waste collectfon contractor s used,
obtain the appropriate requirements from the contractor.

Desfgnate, fn writing, people in your organization who are responsible for
the safe transfer, packaging and transport of low-level radfoactive materfial,

Provide management-approved, detafled instructions and operating procedures
to all personnel involved in the transfer, packaglsv and transport of low-
level radioactive materfal. Special attention should be given to controls
on the chemical and physical form of the Tow-level radfoactive material and

on the containment integrity of the packaging.

Provide training.and periodic retraining in the NOT and NRC regulatory
requirements, the waste burfal 1icense requirements, and in your instruc-
tions and operating procedures for all personnel {nvolved in the transfer,
packaging and transport of radfoactive materfal. Maintain a record of
training dates, attendees, and subject material for future fnspections by
NRC personnel.

Provide training and perfodic retraining to those employees who operate the
processes which generate waste to assure that the volume of low-level-
radioactive waste s minimized and that such waste 1s processed into
acccgtablo chemical and g&ysicll form for transfer and shipment to a low-
level radioactive waste burfal facility.
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6. Using proper techniques and facilities in
operations involving radioactive material.

7. Observing the prescribed procedures in regard to
cating and smoking.

8. Reporting puncture wounds and ingestion accidents
promptly to his supervisor.

9. Posting warning signs and otherwise controlling
special hazards for which he is responsible.

10, Cleaning up contamination for which he is
responsible.

11. Survey and decontamination when vacating an area.

12. Proper storage and handling of radiocactive
materials for which he is responsible.

13. Informing supervisor before removing radiocactive
material or equipment from the Isotope Laboratory.

Supervisors

Supervisors are responsible for insuring that the
above individual responsibilities are discharged by
those under their control and are futher responsible
for:

1. Instructing those employees for whom they are
responsible in the use of safe techniques and in
the application of the approved radiation safety
practices,

e, Forwarding coples of special rules and experimental
conditions to the Radiation Safety Officer for
approval,

3. Maintaining such inspection and monitoring
procedures as shall be necessary to insure that
persons working with radicactive materials are
complying with designated safety regulations.

4. Informing the Radiation Safety Officer of requests

for new isotopes and additional radioactive
material for new uses.

Radiation Safety Officer

The Radiation Safety Officer is responsible for:

1, Furnishing consulting services on all aspects of
radiation protection,
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6.

9.

10.

1.

12.

13.
4.

Assisting individuals and supervisors in
discharging their responsibilities.

General surveillance of all radiological
activities.

Designating the personnel who shall have the entire
responsibility for receipt, handling, labeling,
storage, issue, disposal and records of all
radioactive materials received.

Reviewing, amending and approving of precautionary
and safety measures.

Designating the proper persons to be notified in
event of an emergency, e.g., spills, bodily injury,
fire, etc.

Preparation of NRC license applications.

Approval of all isotopes orders before order is
placed.

Mainteuance of safety records as required by Title
10 Code of Federal Reguations, Part 20 (20,202 and
20,401).

Submitting to appropriate personnel the results of
isotope and chemical, including sterility, if
required, analyses, prior to shipment of
radioactive materisl to authorized investigators
for human use,

Notification of NRC in case of accident or theft of
radioactive materials.

Monthly inspections and retraining of personnel
handling radioactive material.

TLD (Personnel Monitoring) Badge service.

Semi-annual Audit Records.

IV, Sealed-Source Leak-Test Procedure

Eech chromatograph detector containing Nickel 63 shall
be tested for leakage and/or contamination at intervals
not to exceed six months., In the absence of a
certificate from a transferor indicating that a test has
been made within six months prior to the transfer, the
detector shall not be put into use until tested,.
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The test shall be capable of detecting the presence of
0.005 microcurie of radioactive material on the test
sample., The test sample shall be taken from the
surfaces of the device in which the foil is mounted or
stored on which one might expect contamination to
accumulate. Records of leak test results shall be kept
in units of microcuries and maintained for inspection by
the Commission.

If the test reveals the presence of 0.005 microcuries or
more of removable contamination, the licensee shall
immediately withdraw the foil from use and shall cause
it to be decontaminated and repaired or to be disposed
of in accordance with Commission regulations. A report
shall be filed within five days of the test with the
Director, Division Materials Licensing, U.S. Nuclear
Regulator Commission, Washington, D.C., 20545, describing
the equipment involved, the test results, and the
corrective action taken. A copy of each report shall
also be sent to the Directorate of Regulatory
Operations, Region I, U.S.N.R.C., 631 Park Avenue, King
of Prussia, PA 19406.

Tests for leakage and/or contamination shall be
performed by the licensee or by other persons
specifically authorized by the Commission or an
Agreement State to perform such services.

NICKEL 63 ELECTRON CAPTURE DETECTOR
LEAK (WIPE) TEST INSTRUCTIONS

GENERAL

Performing a contamination wipe test every six
months is part of the licensing requirement to possess
an Electron Detector which contains a Nickel 63
radioactive foil. It is essential that the test be
performed to insure retention of the N.R.C. license,.
The first due date is six months after the date stamped
on the Nickel 63 Detector (see location in Figure 1).

This note is applicable to any instrument which has
an Electron Capture Detector, factory or field
installed.

PERFORMING THE LEAK (WIPE) TEST

The test should be performed as follows:

13
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(1) Select three information cards and fill out
completely.

(2) Select three pieces of filter paper and label them
with a pencil as follows:

Sample 1 - Det. Entrance Fitting
Sample 2 - Det. Housing
Sample 3 - Det. Exit

(3) Disconnect the column from the EC Cell (Figure 1,
No.1l).

(4) Wipe the detector entrance fitting, (Figure 1, No.
3) with a piece of filter paper labelled "Det.
Entrance Fitting Sample:, and immediately insert it
and a filled-out information card into one plastic
bag. Wipe both the inside and outside of the
fitting.

(5) Wipe the detector housing (Figure 1, No. 4) with
the filter paper labelled "Det. Housing Sample 2",
and insert it and filled-out information card into
a second plastic bag.

(6) Disconnect the teflon exit fitting (Figure 1, No.2)
from the detector cathode by unscrewing. Wipe the
threaded metal detector exit fitting and the inside
of the teflon tube exit fitting with the filter
paper labelled "Det., Exit Sample 3", and insert it
and a filled-out information card into a third
plastic container.

(7) Send plastic containers in special envelope to:

Teledyne Isotopes (NRC #29-00055-06)
50 Van Buren Avenue
Westwood, New Jersey 07675

1. Column

2. Det., Exit Tube

3. Det. Entrance Fitting
4., Det. Housing

5. Cathode B -» ~
6. Cell Date 2 \7;§§ |

FIGURE 1. LEAK (WIPE) TEST POINTS
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ANDREW POLK, B.Sc,, Section Head, Metabolic Chemistry
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Additional Training:

details of course,

"Radiation Safety Specialist Training" Course - see attached
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Oklahoma State University

il

TECHNOLOGY EXTENSION

March 27, 1981

TO WHOM IT MAY CONCERN:

Andrew Polk

STHIWATER, OKLAHOMA 74078
313 CRUTCHFIELD
(405) 624.5714

has successfully completed the thirty-two (32) hour Radiation

Safety Specialist Training Program and has passed the four (4) hour compre-

hensive examination given upon completion.

This course was conducted by

Oklahoma State University in Oklahoma City, Oklahoma, March 9-13, 1981, and
consisted of the following topics:

1)

Atomic and Nuclear Structure

a) Nuclear Notation
b) Nuclear Stability
¢) Isotopes

Radioactive Decay

a) Decay Schemes
¢) Chart of the Nuclides

Types of Radiation and Interaction

a) X and gamma

b) Alpha and Beta
¢) Neutrons

d) Bremsstrahlung

Radiation Dosimetry

a) Absorbed dose: rad

b) Exposure dose: roentgen
¢) Dose equivalent

d) Quality factor

Biological Effects of Radiation

a) Acute and chronic effects

b) Radiation and protection guides
¢) Dose limits

External Radiation Protection

a) Time
b) Distance
¢) Shielding

7)

Internal Radiation Protection

a) Internal radiation hazards
b) Control of contamination
¢) Waste disposal

Radiation Safety Instrumentation

a) Survey meters
b) Radiation scalers
¢) Personnel dosimeters

Regulatory Control

a) Licensing procedures

b) Agreement and nonagreement
states

¢) Code of Federal Regu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>