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PRINCETON UNIVERSI'TY
HEALTH PHYSICS OFFICE
JAMES FORRESTAL CAMPUS
PRINCETON, NEW JERSEY 08540
(609) 452-529%

December 3, 1968

Mr. Robert L. Layfield N
Source § Special Nuclcar Materials Branch
Division of Materials Licensing

United States Atomic Energy Commission
Washington, D. C. 20545

.-‘,,,
[ I 1
| A
g

!

Dear tir. Layfield:

Be advised that we have recently ammended our University
Radiation Safety Guide. According to our recorgs, we sent
you a total of three copies of the Guide under our Source
Materials License and one copy to Mr. Don liammon in con-
nection with our Special Nuclear tlaterials License.

Enclosed you will find four sets of anmended pages and
instruction sheets. We would appreciate your making the
proper distribution of these revision sets.

We now refer to the Cuide as the "Third Ldition as ammended
on October 15 and November 15, 1968". Thank you very much
for your consiaeration in this matter.

Very truly yours,

- B
6 S
Jaék C. Faust

Director
University Health Physics Group
JCF:1cj
Enclosures
cc: File 9.2 § 9.3
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III.2

to the University Research Board. Prior approval of both the
United States Atomic Energy Commission and the State of New
Jersey must be also secured in the form of additional licenses.

"Limited Possessor"

one who has been issued a Limited Possession Number but who does
not hold an Authorization Number.

"Radiation Area"

means any area, accessible to personnel, in which there exists
radiation at such levels that a major portion of the body may
receive in any one hour a dose in excess of five millirems or
in any five consecutive days a dose in excess ¢f 100 millirems.

"Radioactive Material Area"
any room or area in which there are present radicactive mater-

ials in such quantities that a "Caution Radicactive Material"
label is required in accordance with Section VIII of this Guide.

‘"Responsible Investigator"

refers to the individual who is immediately responsible for the
conduct of a research project involving the use of a "Source of
Radiation". This implies one who holds an Authorization or
Machine Number and a faculty or research position and previous
experience with "Sources of Radiation".

"Restricted Area"

means any area, access to which is controlled by the University
for purposes of protection of individuals from exposure to ra-
diation and radiocactive material.

NOTE: '"Restricted Area" includes all "Radiation Areas", "Radio-
active Material Areas" and certain other areas which may be so
defined by the University Radiation Safety Committee.

"Sealed Source"

means any radioactive source material encased in a capsule de-
signed to prevent leakage or escape of the radioactive material
and which is to be used unopened.

"Sources of Radiation"

refers to radioisotopes, radicactivated materials (irradiation

or by exchange processes), radiation producing machines, and
generally licensed quantities and devices.

October 15, 1968
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Revocation

The Committee has the rlght to revoke any authorization grant-
ed by it if, in its opinion, sufficient justification exists
for such action.

Purchase Requisitions

Purchase requisitions for "Sources of Radiation" will not be
processed by the Purchasing Department unless previocusly ap-
proved by the "Health Physics Officer”. When internal proces-
sing of the requisition with the Department or Laboratory has
been completed, the purchase requisition (blue copy) is sent
to the Purchasing Department or the Health Physics Office.

The second alternative saves time.

Purchase requisitions must be annoted with the appropriate
number and bear the signature of the authorized "User". A
"User" may designate an alternate to act in his absence for
short and specified periods of time. This is done by sending
written notification to the "Health Physics Officer" indicat-
ing the alternate's name, the inclusive dates of his appoint-
ment, and a specific statement authorizing the indicated in-
dividual to sign purchase requisitions and various reports in
the "User's" absence.

loans and Transferals

Loans and transferals of radioisotopes are permitted only to
persons. holding the appropriate Authorization or Limited Pos-
session Numbers. The Health Physics Office must be notified
of transferals. Off-campus transferals must have prior ap-
proval of both the Princeton Health Physics Group and the re-
ceiving organization.

Amendments

Any change in the use of the "Source of Radiation" from that
described in the application shall be discussed with the
"Health Phy31cs Officer'. Significant changes, such as an
increase in isotope needed, use of any open source as opposed
to a "sealed source", use of dry powders instead of a less
hazardous form, etc., require an amendment approved by the
University Radiation Safety Committee. Amendments providing
approval for less significant changes may be granted by the
"Health Physics Officer".

Iv.2
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VIII.1

( VIII. POSTING, LABELING, TAGGING AND SIGNALING REQUIREMENTS

A. Posting Requirements

Each laboratory or group of laboratories using "Sources of
Radiation" must have posted or otherwise available the following:

1. "10 CFR 20'" as amended
2. 10 CFR 30 and 33 as amended
3. Princeton University Radiation Safety Guide

4, lLaboratories vwhere Source Material is used -
10 CFR 40 and AEC License SUD #381

5. laboratories where Special Nuclear Materials are
used - 10 CFR 70 and AEC License SNM #356

6. AEC Broad License #29-5185-24 as amended
7. AEC Form #3, "Notice to Hmployees" (must be

posted). Contract areas must also post AEC
Form #3, "Notice to Employees".

{ 8. lLaboratories where materials licensed by the

State of New Jersey are present: : {

a. New Jersey Radiation Protection Code ‘
as amended

b. Rh-D 14, "Notice to Employees" (must
be posted)

c. New Jersey Broad License #80066

9. H. P. Form #12 ' , "Emergency Procedures"
and "Health Physics Officer's Phone Number" (must
be posted) -

10. H. P. Form #31, "Emergency Phone Numbers and
Instructions" or intermal facsimile.

It is further required that all personnel working with radio-

active material and/or radiation, or frequenting a "Restric;‘téd
Area" be familiarized with the provisions of these regulations.

October 15, 1968
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Airborne Radiocactivity Restrictions

Persons who work in or frequent "Airborne Radicactivity Areas"
may be required to obtain routine bioassays. No person should
enter a room or area where it is known or suspected that the
permissible concentrations for airborne radicactivity is exceed-
ed except in cases of serious emergency., No operation is to be
planned and performed that might cause radiodctivity to become
airbormie 'in excess of permissible levels. Such work can be done
if every person present is provided with protective equipment
and the required prior approval of the Atomic Energy Commission
or the State of New Jersey has been obtained for the entire
operation. A routine air sampling program may be required in
areas where an airborne hazard might exist.

Pipetting
Pipetting of radicactive solutions by mouth is prohibited.
Dust or Finely Divided Materials

All work with volatile or dust-forming radioactive materials
shall be confined to hoods or glove boxes, preferably the latter.

Dummy Runs

Extensive radiochemical work should not be performed with haz-
ardous materials until the procedure has been tested by means
of a "dumy" run. "Extensive radiochemical work" shall signify
one or more chemical reactions involving radicactive substances
and/or the transfer of radicactive substances from one vessel
to another four or more times. However, it shall not include
such physical processes as source preparation by evaporation.

Working Surfaces

No radiochemical operation shall be performed directly on un-
suitable laboratory table tops. All such work must be done on
smooth surface (stainless steel or enameled trays) or on an
absorbent paper. The floor should be of such construction that
it is easily decontaminated or replaced.

Opening of Shipments

Radioisotopes received in shipment must be opened in a properly
equipped laboratory and only by the authorized "User or some one
properly trained and authorized by the User®. All instances of
damaged, contaminated or improperly packaged radiocactive mater-
ials shall be reported to the "Health Physics Officer" immediately.

Special Equipment
In cases where exceptional hazards may exist, special safety quip-
ment and precautions may be required as determined by consultation

with the "Health Physics Officer". These would include such items
as specialized shielding; clothing, and monitoring apparatus, etc.

October 15, 1968
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XI. SEALED SOURCES AND LEAK TESTS

(- A. Initial Test

1.

2.

Each "Sealed Source", as defined in Section III, ob-
tained from another organization shall be tested for
contamination and/or leakage, prior to use, in the
absence of a certificate indicating that a test has
been made within the last six months unless:

a. they contain only tritium

b. if the isotope contained has a half-life of less
than 30 days

c. if the activity consists entirely of a gas.

All "Sealed Sources" fabricated by University person-
nel shall be inspected and tested for constructional
defects, contamination and leakage immediately after
fabrication. If the test reveals any constructional
defects or 0.005 uCi or greater of contamination, the
source must be repaired and/or decontaminated and re-
tested before use.

B. Periodic lLeak Test

{ ’ 1.

LN

Each "Sealed Source" shall be tested for contamination
and/or leakage ‘at intervals not exceeding six months,
except that sources designed for the purpose of emit-
ting alpha particles shall be tested at intervals not
exceeding three months unless exempted below.

"Sealed Sources" are exempt from the required periodic A

leak test if:
a. they contain only tritium
b. the half-life of the contents is less than 30 days

c. they contain less than ten times the activity -
listed in column B of Appendix C

d. the activity consists entirely of a gas.

Transuranium Plated Sources are not exempted from any
of these tests. :

XT.1
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XI.2
Transuranium Plated Sources

1. Each Transuranium plated source shall be tested for leakage
at intervals not to exceed three months.

Leakage Defined

If any of the required tests indicated the presence of 0.005 uc

or more of transferable radicactivity, the source is considered

leaking or contaminated and shall immediately be withdrawn from

service and be either decontaminated and/or repaired and retest-
ed, or disposed of as radicactive waste or returned to the sup-

plier as appropriate.

Filing of Report

In the event a source is determined to be contaminated and/or
leaking, a report must be filed within five days with the Atomic
Energy Camission and the State of New Jersey indicating the
test results, the equipment used and the corrective action taken.

Performance of Test

The Health Physics Group shall provide the required leak test
for all University "sealed Sources", maintain the required re-
cords, suggest corrective actions where indicated, and file the
hecessary reports. To implement this service all "Users" shall:

1. inform the "Health Physics Officer" in writing of the
receipt or manufacture of a new source, or prior to the
disposal of an old source

2. provide the Health Physics Office with a copy of the _
test certificate received with purchased "Sealed Sources"

3. recall sources on loan to a central point, and generally
assist in locating all sources when the scheduled tests
are to be performed.

Restriction

Sources obtained as "Sealed Sources" shall not be opened.

October 15, 1968
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Daily disposals by individuals be limited to less than
the amount specified in column A of Appendix C, provided
the "User" provides sufficient local dilution to insure
compliance with the daily concentration limits set forth
in Table I of Appendix B. A record of such disposals
shall be kept and reported to the Health Physics Office.

In order to insure compliance with the monthly average
concentration limit, and the yexly total limit (1 Curie),
the Health Physics Office will compute and record the
concentrations and totals each month. The input data,
including negative reports, shall be provided by each
"User" generating such waste on H.P. Form #11. The re-
port shall include a record of all disposals to the sani-
tary sewer for the calendar month. It is due on the
eighth of the following month.

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

There are no facilities at the University for incineration or
burial of radicactive wastes.

XII.Z
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(, XITI. TRANSPORTATION AND SHIPMENT OF RADIOACTIVE MATERIALS

A. Requirements

Radioisotopes transported to or from destinations outside the
University or transferred from one campus to another shall be
packaged and transported in accordance with all pertinent reg-
ulations. See Appendix F for details. In addition:

1. A University employee preparing a radioactive sub-
stance for shipment shall have the responsibility
to insure full compliance with pertinent regulations
with respect to packaging, marking, and labeling
of the container.

2. A University employee who is to transport radiocactive
material prepared for shipment ‘by an individual or
agency not associated with the University shall have
the responsibility to acquaint himself with regula-
tions relating to transportation of the material in
question and to satisfy himself that the conditions
of packaging and transport comply with those regu-

lations.
' 3. In the case of transportation by private automobile,
{ the radioactive material shall be in the charge of an

individual occupationally engaged in work with radio-
isotopes. The package shall be placed in the trunk
of the automobile, if possible; otherwise, it shall
be placed at least two feet from the nearest occupant.
It shall be suitably marked with the name and univ-
ersity address of the owner, a notice that the contents
might be dangerous if removed, and that the owner and/
or the University Health Physics Office should be
notified if the package is found. Provide phone
nunbers. If it is necessary to leave radiocactive
materials in an unattended car, the package shall

be locked in the car, preferably in the trunk.

4, An individual who transports radioisotopes of such
type and quantity that the dose rate at one meter
from the container exceeds two mrem/hr at-one. meter
shall wear a film badge.

Rt N
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EMERGENCY PROCEDURES

AO

Emergency Assistance

Assistance for any emergency, including one involving rediation,
at the University is obtained by simply dialing 3131 and pro-
viding the information requested To insure immediate Health
Physics Group assistance, ceil the Health Physics Office at 5294,
Also notify the "User". )

Radiation Emergency - "Spili"
In the event of the escape of a2 radioactive substance from its

normal confines (spill, evaporation, vaporization, combustion,
escape of a gas, liquid, solid, etc.? in an amount which is

XvV.l

known to exceed or may exceed ten (10) times the quantities listed

in colum A, Appendix C, the "Hza1ih Physics Officer" shall be
notified prompily as above. Pending his arrival, take the
following sieps:

1. Where Airbcrne Contaminztion {from evaporation,
vaporization, expiosion, combustion, formation
of a smoke, dust, spray. eszape of a gas, etc.)
may have occurred:

&- Evacuate the laboratcry immediately.

b. Shut ail dcors to the lzboratory.

Thut dowr: the air condi~icning.

c. Post a guard to insure that no one
re-gnters tne laboratory and to keep
the general area clear cf spectators.

d. Assemble all perscns who were 1in the
laboratory at the time of the accident.
The place of assembly should be near
the contaminated area in order to re-
duce the spread cf contaminaticn about
the building.

e. Monitor assembied persornel if an in-
strurent 13 avaliabie, to determine
whether contamination of the szkin or
clothing exists. If such contamination
is found, proceed as follows:

-

1. Remove ail contaminated clothing.

2. Flush contamirnated cuts with cold
TUNRiTy, water:

October 15, 1968
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XVI.1

XVI. PROCUREMENT OR EXPANSION OF RADJATION PRODUCING EQUIPMENT AND MACHINES

AO

Committee Approval

Before any member of the University community obtains or alters
any radiation producing machine so as to affect a significant in-
crease in its radiation output (such as by purchase or construc-
tion of new equipment or by installation, reactivation or expan-
sion of existing equipment), he has an obligation to make known
his intentions to the University Radiation Safety Committee at
the earliest opportunity so that the Committee may discharge its
responsibility for radiation safety. See Appendix H for details.

Registration

Every radiation producing machine must be registered with the
State of New Jersey within 15 days of its initial installation.
This applies to any machine which results in the existence of a
radiation field equal to or greater than 5 mrem/hr. at 5 cm from
any accessible point -- even if the radiation is incidental to
its purpose. The New Jersey Department of Health must also be
notified when a radiation producing machine is deactivated, sold
or disposed of. Registration of new equipment and cancellation
of registration is performed by the Health Physics Office.

Labeling Requirement

All such equipment must be labeled on the control panel to re-
mind the operator of the fact that when it is in operation, ion-
izing radiation is produced.’

Unintentional Production of Radiation

Much modern electronic gear is capable of producing radiation;
usually X-rays as a by-product of its operation. Any questions

relative to this and the above should be directed to the "Health
Physics Officer".

October 15, 1968
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XVII. FINANCIAL CONSIDERATIONS
A. Distribution of Health Physics Group Costs

The normal operating costs incurred by the Health Physics Group
are distributed at Quarterly internals among those persons and
groups using "Sources of Radiation", according to the procedure
detailed in Appendix J.

1. In brief, the assessment is based on the "Annual
Analysis of Health Physics Group Costs® prepared in
September by the Director of the Health Physics Group.
This analysis determines the fraction of Health Physics
Group Costs attributable toc each Department. Some
Departments further fractionate their share among the
various "Users" within the Department.

2. Upon receipt of the quarterly statement, the "Health
Physics Officer” prepares the "Quarterly Distribution
of Charges™ for the Controller’s Office. This is
based on the Departmental fraction determined in the
"Annual Analysis® and any additional information rel-
ative to sub-fractionation is provided by the Depart-
ment., This distribution lists each Department, or
"User" if sub-fractionaticn is desired; the appropri-
ate fraction for each and account numbers against
which the charges are to be assessed.

3. The fraction provided is used twice by the Controller's
Office; once for equipment and materials and once for
salaries and benefits. Specific overheads are charged
on the szlaries and benefits portion, according to the
terms of the various contracts and grants.

B. Prior Financial Planning

Persons planning to use “Sources of Radiation" in their research
are advised to give consideration to the financial aspects of su¢h
an undertaking. Such considerations should include the costs of
monitoring equipment which might be needed (portable G4 monitors,
air-sampling equipment, survey meters, signs, labels, etc.) as well
as the quarterly assessments arising from Health Physics Group
costs. Funds should be requested in the proposed budget or in the
grant application.

October 15, 1968
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XIX.1

XIX. MISCELLANEOUS

A,

Maintenance Work

Departments in which "Sources of Radiation" are used shall insure
that University maintenance personnel are informed of the fact and
that they are advised to consult with the "User" and/or "Health
Physics Officers" before commencing work. Maintenance work in or
around restricted areas such as filter changes on fume hoods used
in radiation work, plumbing repairs on sinks, janitorial services
in cleaning up spills, etc., should be done only after such con-
sultation with, and in some cases, under the direct supervision

of Health Physics personnel.

Insurance

Since any significant change in the radiation hazards existing in
a Department will result in a change in the insurance premium and/
or the coverage requirements, department officials should insure
that the specific information is communicated to the "Health Phy-
sics Officer".

October 15, 1968 AR
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APPENDIX A

THE RADJATION SAFETY COMMITTEE (AS OF JULY 1, 1968)

NAME

Mr. Jack C. Faust, Health Physics

Secretary of The Committee
James Forrestal Campus

Mr. L. R. Hyde, Biology

é\_fl Moffett Lfa_ljox_‘atgg _

Prof. A. J. Kelly, Aerospace and

Mechanical Sciences
Guggenheim Laboratory

Prof. M. D. Kostin, Chemical Engineering

A325 Engineering Quadrangle

Mr. Charles Kulick, Geology

18 Guyot Hall

Dr. W. B. Mather, Health Services

McCosh Infirmary

Prof. J. C. Maxwell, Geoclogy
Chairman of The Committee

1-57 Guyot Hall

Prof. E. A, Phillips, Physics

130 Palmer laboratory

Mr. R. A. Rossi, Research Administration

508 New South Building®

Mr. W. Schimmerling, Accelerator

A215 Accelerator

Dr. R. M, Siﬁclair, Plasma Physics §&
Dept. of Astrophysical Sciences

C230 Plasma Physics C

Prof. T. D. Thomas, Nuclear Chemistry (lst. Semester)
Al2 Chemical Sciences Building

Prof. R. A. Naumann, Nuclear Chemistry (2nd. Semester)
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<¢ 1Soluble (S); Insoluble (I).

?“Sub” means that values given are for submersion in a semispherical infinite cloud of air-

borne material,

Note: In any case where there is u mixture in air or
water of more than one radionuclide, the limiting values

for purposes of this Appendix should be determined as
follows:

1. If the identity and concentration of each radionu-
clide in the mixture are known, the limiting values
should be derived as follows: Determine, for each ra.
dionuclide in the mixture, the ratio between the quantity
present in the mixture and the limit otherwise estab-
lished in Appendix B for the specific radionuclide when
not in a mixture. The sum of such ratios for all the
mdlonuc)lldcs in the mixture may not exceed 17 (ie.,
‘“unity’).

Ex:unz: If radionuclides A, R, and C are present
in concentrations Ca, Cw, and Cc, and if the applicable

e
MPC's, are MPC,, and MPCa, and MPCc respive-
tively, then the concentrations shall he limited so that

the follnwing relationship exists:

Ca , Cu | C¢ <
MPC, MPCr' MPCc™

¥ 2. If either the identity or the concentration of any radionuclide in the mixture is not

known, the limiting values for purposes of Appendix B shall be:

a, For purposes of Table I, Col, 1—6 X 10-2
b. For purpoces of Table I, Col. 2—4 X 10-7
¢. For purposes of Table II, Col. 1—2X 10-1¢
d. For purposes of Table II, Col. 2—3 X 10-%

3. It any of the condltlons specified below
are met, the corresponding values specified
below may be used in lleu of those specified
in paragraph 2 above.

a. If the identity of each radlonuclide in
the mixture is known but the concentration
of one or more of the radionuclides in the
mixture 18 not known, the concentration
limit for the mixture is the Mmit specified
in Appendix “B" for the radionuclide in the
mixture having the lowest concentration
limit; or

b. If the identity of each radionuclide in
the mixture 18 not known, but it is known
that certain radionuclides specified in Ap-
pendix “B’ are not present in the mixture,
the concentration limit for the mixture s
the lowest concentration limit specified in
Appendix “B” for any radionuclide which is
not known to be absent from the mixture;

.°r

26 FR 1104¢

30 FR 15801

-

¢. Element (atomic number) and isotope

Ittt is known that Sr 00, 1 125, 1126, 1 129, 1131, (I 133,
table II only), I'b 210, Po 210, At 211, Kua 223, 1ta 224,
Ra 226, Ac 227, Ra 228, 'Th 230, Pa 231, Th 232, Th-
nat, Cin 248, C1 254, and ¥in 256 are not present

If it is known that Sr90, 1125 1126, I 129, (I 131, 1 133,
table [f only), Ph 210, P'o 210, Ra 223, 1ta 220, Ra 228,
Pa 231, Th-nat, Cin 248, C{ 254, and Fin 250 are not
present

Ifit is known that Sr 90, 1129, (I 125, 1 126, 1 131, table I1
only), Pb 210, Ra 226, Ra 228, Cmn 248, and Cf 254 are
not present “

1f it is known that (f 129, table 11 only), Ra 226, and Ra
228 are not present
If it is known that alpha-emitters and Sr 0, 1 129, Pb
210, Ac 227, Ra 228, Pa 230, Pu 240, and 13k 240 are not
Present o eiiiciiciiaaion R
I it s known that alpha-emitters and P
Ra 228, and ’u 241 are not present
It it i3 known that alpha.cmitters and Ac 227 are not
Present. oo liiiieieaeiiiaieioiiaas
If it i3 known that Ac 227, Th 230, Pa 231, Pu 238, Pu
239, Pu 240, Pu 242, Pu 244, Cm 248, Cf 240 and C1251
are not present

Table I Table IT
Cotumn Column 2 Column 1 Column 2
Adr (uc/ml) Water Alr (uc/ml) Water
(uc/mil) (ue/ml)
.................... 9X10-+ weveesenecanan 310
.............. 6108 [, 2104
.............. 2X10-4 [ —— 6X10~!
.............. 3Ix10-¢ [N 110~
TR 3X10- IXIW-® o eceeaee -
3IX10-1 1X10-1
> 4 {1 of LI 1X10-9
X101 e 15,41t ot I FONN PR,

4. If the mixture of radionuclides con- 5. For purposes of this fiote, a radio-
sists of uranlum and its daughter products} nuclide may be considered as not present in
in ore dust prior to chemical proceasing of] a mixture if (a) the ratio of the concentra-
the uranium ore, the values specified below] tion of that radionuclide in the mixture
may be used in lieu of those determined ln.o (Ca) to the concentration limit for that
Aaccordance with paragraph 1 above or thosew radionuclide specified in Table II of Ap-
Sspecified in paragraphs 3 and 3 above. 2 pendix “B” (MPCa) does not exceed Mo,
~ a. For purposes of Table I, Col. 1—1X 10" Ca 1
@uc/ml gross alpha activity; or 2.5 80-1% (1-e. 35, S1p) #nd (b) the sum of such

: ; MPC1
e meter ot B mavaral Rler0BTAMS 0 ratios for all the radionuciides considered as

b. For purposes of Table II, Col. 1—3 X 1012 l,mt‘i present in the mixture does not exceed
uc/ml gross alpha activity; or 8x10-13f A4 8.
rc/ml natural uranium; or 3 micrograms __CA + Cs
per cubic meter of air natural uranium. MPCa * MPCn

o =R%).

*Revised 30 FR 15801
**ERRATUM: This line should read:

"210, Ac 227, Ra 228, Pa 230, Pu 241, and
Bk 249 are not"

Appendix B from 25 FR 10914 except as otherwise noted,

&
o




siwskta,

ArpPRpix D -
Arrzrorx C UNITED STATES ATOMIC ENERGY COMMKISSION
COMPLLANCE OFFICES
Material Mtero-
curies
Reglon Telaphons
.................... Address
l(l) 1 Daytime | Nights and
10 Conneccticut, Delaware, District of Columbls, bolidays
}g L}?’alne, M'an;lnnd. Maasachusetts, New Hamp-
! o Taund ey o York, Peunsylvonls, | gogion 1, Division of 201-045-3960 | 212-969-1000
50 Compliance, USAEC,
50 b3 970 Broad Bt.,
10 Newark, N.J. 07102
10 Alnbama, Arkansas, Florida, Georgla, Xentucky, | Region II, Divisfon of 404-526-4537 | 404-526-4537
1 Louislana, MISSISID%. Nortb Carolina, Panamo ompliance, USAEC,
h Cansl Zone, Puerto Rico, South Carolinn, Ten- Buite 818,
1 nessee, Virginis, Virgin Islands, and Wost 230 Peschtree 8t. NW.,
50 Virginia. Atlants, Ga, 30303.
1 pet) Region I]_ﬂ, Divislonof | 312-868-2060 | 312-858-2600
50 Ilinois, Indlons, Tows, Michigsn, Minncsota, 99 Hossavelt Rosd. "
1 Missourl ,Ohto, and Wiseonsln. Glen Ellyn, IlI. 60137,
%0 Region IV, Divislon of 303-207-4211 | 303-237-5095
50 v Comp lisnce, UBAEC,
2 o we o
Colorado, Idaho, Kansas, Montana, Nebraskn, penver, -0 0. :
"""""" 2% }\;uiv tMc'}‘leo, *Nﬁmll Dekots, Oklalioms, South R%gtl)ga M)&v%%'rgc 41%—31—5121 415-841-9244
10 ikote, Texns, Utah, and Wyoming, 2113 Bancroht Way »
ul) v Berkeloy, Callf. 94704
10 Alaska, Artlzonsa, Callfornis, Ilawnli, Nevada,
10 Orcpon, Washington and U.8. territorles and 1 3
1 possessions in the Pacific. 33 FR 5212 ~
50
10 _—
10
10
“1] NoTEe: The record keeping and reporting re-
1 quirements contained in this part have been
10 approved by the Bureau of the Budget in
50 accordance with the Federal Reports Act of
10 1942.
10
0.1
10
1
0.1
10
10
...... 10
1
........ 50
1
1
10
10
1
0.1
10
1
1 .
"1) Appendix C from 25 FR 10914,
50
Tritium. See B? 250
ritium. See H3. f
Un(unatural)..... o Appendix D from 27 FR 10826,
Jm 1
UM-UBS 50
Ve 1
WS 10
Y e e 1
D S 1
A 4L 10
Unidentified radloactive materials or nny of
the above in unknown mixtures............ 0.1

NotEe: For purposes of §§ 20.203 and 20.304,
where there is involved a combination of iso-
topes in known amounts the limit for the
combination should be derived as follows:
Determine, for each isotope in the combina-
tion, the ratio between the gquantity present
in the combination and the limit otherwise
established for the specific isotope when not
in combination. The sum of such ratios for
all the isotopes in the combination may not
exceed “'1” (i.e., “unity”).

ExampPLE: For purposes of §20.304, if a
particular batch contains 2,000 xc of Au™
and 25,000 xzc of C', it may also include not
more than 3,000 uc of I, This limit was de-
termined as follows:

2,000 e Aul® | 25,000 ue CH
10,000 uc 50,000 uc
The denominator in each of the above ratios

was obtained by multiplying the figure in
the table by 1,000 as provided in § 20.304.

3,000 we 13t _ 1

+ 10,000 u¢

)

B.6
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Note 3:

-

< )

C.5

The denominator in each of the above ratios was
obtained by multiplying figures in the table by
100 as indicated in Appendix H.

For purposes of Section VIII where there is involved a combination
of isotopes in known amounts, the limit for the combination should
be derived as follows: Determine, for each isotope in the combina-
tion, the ratio between the quantity present in the combination and
the limit (in the table) otherwise established for the specific

isotope when not in combination. The sum of 'such ratios for all

the isotopes in the combination may not exceed "1" (i.e., "unity™).

EXAMPLE: If a particular room contains open sources of
125 uc of S-35 and 250 uc of C-1i, it must then
be posted if more than 25 uc of P-32 is obtained.
This limit was determined as follows:

125 uci s%° | 250 uci M, 25 uei P°7,
500 uCi 500 uCi 100 uci  °

The denominator in each of the above ratios was obtained by multi-
plying the figure in the table by ten as provided in Section VIII.

October 15, 1968
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APPENDIX D
Maximum Permissible Exposures (Occupational)

D.1

External Exposure

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

Rem Per | Rem Per Cumilative
Calender | Calender Life Total
Year Quarter Rem
Whole Body Exposure; head and 5 1-1/4 <5 (N - 18)
trunk; active blood-forming where N .is
organs; lens of eyes, or gonads age at last
birthday
‘Hands and forearms; feet and 75 18-3/4
anklies
Skin of whole body 30 7-1/2

Internal Exposure

Internal occupational exposures are limited by establishing controls over
the concentration of airborne radicactive materials. The limits are spec-
ified in Table I, Appendix B, The limits set forth in Appendix B are
based on a 40 hour week and an adjustment shall be made in the concentra=
tion limits if the number of exposure hours is either greater or less than
40 in any seven consecutive days. .

Minors

The permissible exposure limits for minors, persons under 18 years of age,
are as follows:

a. Exposure limits for external radiation are limited to 10 percent or

less of the limits specified in paragraph 1 above.

b. Exposure limits to airborne concentrations are those specified in
Table II, Appendix B. The concentration may be averaged over periods
not “greater than one week.

c. Exposure limits for pregnant women are determined by consideration of
the exposure to the unborn child.

"Unrestricted Areas"

Radiation levels in excess of the following are not permitted in "Unre-
stricted Areas":

a. vradiation levels which, if an individual were continuously present. in

the area, could result: in his receiving a dose in excess of two milli-
rems in any one hour or :

October 15, 1968
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APPENDIX E

Useful Health Physics Forms

General

Convenient forms for the required records and reports should be obtained
from the Health Physics Office. The forms are indexed as Health Physics
Forms and numbered in the lower left hand cornmer. If your supply is
outdated or exhausted, please call 5294.

Required Forms for the "Departmental Representative”

The "Departmental Representative" or his assistant should have the
following forms: .

H. P. #1 7/68 Personnel Data and Exposure History

‘H. P. #2 10/67 Letter requesting Previous Exposure
Records

H. P. #u4 7/68 Statement of Training

H. P. #12 8/68 Accident Procedure In Case Of A

; Radioisotope Spill

H. P. #18a 7/68 Direct Instructions for Forms 1 € 2

H. P. #20 8/68 Application for Authorization for
an Isotope

H. P, #20a 7/68 Supplemental Information

H. P. #20b 1/68 Application for Limited Possession No.

H. P. #30 8/68 Application for Authorization for
an Irradiation

H. P. #36 6/67 Application for Authorization Number
for Radiation Producing Machine

H. P. #37a 1/68 General Licensed Devices and Equip-
ment (10 CFR 31)

H. P. #37b In preparation

H. P. #37c 8/68 Transportation of Radiocactive
Materials

October 15, 1968
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E.2
3. M"Users" should have the following forms:

Form Number Date Title or Description

H. P. #5 4/68 Monthly Radioisotope Inventory

H. P, #6 4/68 Radioisotope Inventory log

H. P. #11 12/67 Monthly Radiocactive Waste Disposal
Report

H. P. #12 8/68 Accident Procedure and Emergenay
Phone "Numbers -

H. P. #31 2/66 Emergency Directory and Instructions

H. P, #3b4 3/68 Radicactive Waste Record (Financial)

October 15, 1968



5. Other Agencies

F.3

H

Agencies involved in the regulation of transportation of radio-
active materials include:’

Federal Aviation 'Agency

United States Coast Guard

Civil Aeronautics Board

New Jersey State Department of Health
New York State Department of Labor
Port of New York Authority

Department of Health New York City
New York Thruway Authority

New Jersey Thruway Authority
Triborough Bridge and Tunnel Authority
New Jersey Highway Authority
Interstate Commerce Comnission.

Depariment of Transportation
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- APPENDIX H
Approval Procedure - Explanation and Instructions

1. Authorization Numbers

do.

Only persons immediately responsible for the conduct of a’re-
search project may apply for an Authorization Number. The ap-
plicant must hold a faculty or research position and have had
previous experience with "Sources of Radiation" similar to
those requested.

The amount of radiocactivity and the scope of work permitted

‘is, in general, limited only by the terms and conditions of -

the relevant University License.
Authorization Numbers are valid for two years.

There are two types of Authorization Numbers; on for Isotopes
and one for Irradiations. They are distinguished as follows:

(1) An Isotope Authorization Number authorizes pos-
session and use of the requested amount of a
specific isotope (and daughters) in accordance
with the statements and representations made in
the application. Isctopes are generally acquired
by purchase or loan, usually from a commercial
supplier.

(2) An Irradiation Authorization Number authorizes
irradiation of a sample in an accelerator, re-
actor, etc. and subsequent possession and use
of the product radicactivities in accordance
with the statements and representations made in
the application. Several types of irradiations
are recognized as explained in paragraph 4 below.

2. Limited Possession Numbers

a.

A Limited Possession Number is essentially a restricted or -
limited Authorization Number. It differs from an Authori-
zation Number in the following ways:

(1) The applicant does not have to qualify as a "Re-
sponsible Investigator" and less emphasis is
placed on previocus experience with "Sources of
Radiation". Accordingly, the scope of work per-
mitted is more restricted.

(2) The total amount of radiocactivity permitted a
"Limited Possessor" ‘is limited t¢ 100 times the
amount listed in the appropriate column (A or B)
of Appendix C of a single isotope or the equiva-
lent prorated quantity of several as illustrated
in the footnote to Appendix C.

H.1l
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(3) Limited Possession Numbers are valid for up to
cne year.

(4) Limited Possession Numbers are issued at the dis-
cretion of the "Health Physics Officer" without
complete Cammittee review. The "Health Physics
Officer" may require that an application be sub-
mitted to the entire Cammittee as an application
for an Authorization Number. The Committee is
informed of all Limited Possession Numbers issued.

Limited Possession Numbers are issued to authorized posses-
tion of "Generally Licensed Devices" such as fire detector
heads, spark gaps, thickness gauges, etc. which contain ra-
dioactive materials. All General Licenses have certain re-
quirements. :

Machine Numbers

a.

A Machine Number authorizes possession and use of radiation
producing machinery such as X-ray machines, accelerators,
reactors and other equipment which emits radiation, whether
or not such emission is intended. Questions of interpreta-
tion shall be referred to the "Health Physics Officer”.

The qualifications of the applicant, the scope of work per-
mitted and the period of validity are similar to that per-
mitted under an Authorization Number as explained above.

Types of Irradiation and Authorization Requirements

aﬂ

An "offsite" irradiation is one performed for Princeton Uni-
versity personnel at off-campus facilities not owned or op-
erated by Princeton University and where the resulting radio-
activity, however small or purified, is to be brought on cam-
pus. Any person desiring these must obtain an Irradiation
Authorization or Limited Possession Number. Examples of off-
site facilities are the Industriidl Reactor Laboratory and the
Brookhaven National Laboratory.

An "onsite-external" irradiation is one performed at Prince-
ton University facilities, such as the Princeton-Pennsylvania
Accelerator or the Palmer Cyclotron, for ultimate use by per-
sonnel at offsite locations. Persons desiring these must
either find a sponsor who has or will obtain the appropriate
Irradiation Authorization or Limited Possession Number or he may
file an application with the Princeton University Radiation
Safety Committee through the University Health Physics Office
for an MAuthorization Number". The following conditions re-
garding such irradiations have been established by the New
Jersey State Department of Health.
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The person desiring the irradiation must demonstrate
to the "Health Physics Officer's" satisfaction that
he and his organization are duly authorized to pos-
sess and use the requested materials under the provi-
sions of an Atomic Energy Commission or State Lic-
enses as appropriate.

The applicant and the individual responsible for the
transportation phase of the material will be inter-
viewed by the "Health Physics Officer"” to insure that
they are aware of; and agree tc comply with, all re-
levant laws and reguiations.

The "Health Physics Officer" is responsible for re-
porting the transfer on the next monthly radioisotope
inventory and State Report, indicating the amount of
activity, and the date of transfer, the recipient,
and the address or organization.

An "Intramural' irradiation is one performed at University fac-
ilities for or by University personnel. Persons desiring these
must obtain an Irradiation Authorization or Limited Possession
Number .,

An "In-house" irradiation is a special class of an "Intramrail”
irradiation which meets the following additional criteria:

o0

(2)

(3)

C)]

(5)

it is performed for or by an individual associated
on a full-time basis with the Princeton University
facility at which the irradiation is done, and

all of the subsequent use of the radiocactive mat-
erial will take place within the facility in which
it was produced and

no transportation over Uruvers:Lty and/or public
roadways and/or streets is involved, and either

the total activity produced and present at the end
of the irradiation is less than 20 millicuries at
the time of the first manipulation, or

it is not performed for the specific purpose of
radionuclide production i.e., target irradiations
for the purpose of producing secondary particle
beams, incidential irradiation of machine compon-
ents and shielding, etc.

"In-house" irradiations are arranged at the discretion of the
"User" authorized to operate the radiation producing machine.
This individual has assumed the responsibility of meeting the
obligations of radiation safety. He may request Health Physics
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Group and University Radiation Safety Committee review of the

proposed irradiation; however, no Authorization Number is is-
sued. The responsiblility for safety and the final decision
remain with the "User".

5. How to apply for an’ Authorization or Limited Possession Number

a.

W,

Applicant obtains the necessary Health Physics Forms and dis-
cussess his proposal with his "Departmental Representative".
Forms are also available from the Health Physics Office upon

request.

Use H. P. Form #20 for an Isotope and Health Physics Form #30
for an Irradiation, and follow the instructions on the form.

Do not use obsolete forms. See Appendix E for latest edition
date. Please do not use blue ink when completing the applica-
tion as it does not Xerox well. ‘

Indicate whether this application is for an Authorization Num-
ber or a Limited Possession Number in the upper left hand cor-
ner of the form. In making this decision,!the following will
be helpful:

(1) If the applicant qualifies as a "Responsible Inves-
tigator", he may apply for either type of number.

(2) If the applicant does not qualify as a "Responsible
Investigator", he must apply for a Limited Posses-
sion Number.

(3) If the amount desired exceeds 100 times the amount
listed in the appropriate column (A or B) of Appen-
dix C of a single isotope or the equivalent prorated
quantity of several, the applicant must-apply for an
Authorization Number provided, of course, he meets
the qualifications. If he does not qualify and his
needs exceed the abcve, he must then arrange to work
under the supervision of .a "Responsible Investigator"
who is or will become properly authorized.

(4) Other cases should be referred to the "Health Physics
Officer".

The applicant should consult the "Health Physics Officer" to
discuss. the proposal and for assistance in completing the ap-
plication. This is a necessity for an applicant filing his
first application.at Princeton University.

The campleted appiication must be approved and signed by the
"Departmental Representative". It is then forwarded to the
Health Physics Office.

H.4

October 15, 1968



P

U )

APPENDIX J
Distribution of Health Physics Group Costs

[

The following is the procedure used for distributing the costs of
the University Health Physics Group. This procedure was approved
by the University Radiation Safety Committee on April 8, 1868, and
subsequently approved by the University Research Board on May 20,
1968,

1.

An "Annual Analysis of Health Physics Group Costs" is prepared
in September by the Director of the University Health Physics
Group. This determines the fraction of the costs attributable
to each Department.

The analysis is prepared as follows:

d.

The costs of routine program or contracted services such
as, film badges, waste disposal, Slit-Lamp examinations,
routine bioassays, etc., are determined and the percent-
age attributable to each Department tabulated.

An estimate of the percentage of the Health Physics Group
effort clearly attributable to each Department is tabu-
lated. This is based mainly on past experience but is
modified to campensate for any predictable and significant
shifts in Health Physics Group effort due to planned ini-
tiation of new research programs involving "Sources of
Radiation".

The items described in paragraph 'a' and 'b' above ‘are
totaled and tabulated for each Department. These accounts
for about 65% of the Health Physics Group Costs.

The remaining 35% is tabulated as "Other”. This include
the costs of the routine services for very small "Users"
and the Health Physics Group, the effort of the Health
Physics Group not clearly attributable to anyone Depart-
ment and the cost of supplies, materials, telephones and
other miscellaneocus items needed for the functioning of
the group. "Other" is then distributed proportionately
as per the percentages derived in paragraph 'c' above.

The results tabulated in the "Annual Analysis" are used to dis-
tribute the Health Physics Group Costs in accordance with the
following procedures:

e

The basic distribution unit is the Department or Laboratory.
Each is asseSsed in accordance with the percentages tabu-.
lated above. The Departmental Representative provides the
Health Physics Group with the needed Account Numbers.

J.1
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A Department or Laboratory wishing to further fraction-
ate its assessment does so by providing the 'Health
Physics Officer'", via its Departmental Representative,
with the following information: name of individual to
be assessed, his account number, and the sub-fraction
of the Departmental assessment to be applied in his
case. The technique by which the sub-fraction is de-
cided upon is an internal Departmental matter.

Using the input data thus provided, the Health Physics

- Office does all the calculations, and provides the Con-

troller and all  interested parties with the "Quarterly
Distribution of Charges". The assessment is made each
quarter at the request of the Controller's Office.

The "Annual Analysis of Health Physics Group Costs" is
prepared on the basis of the previous fiscal year and
is submitted for Committee review and approval at the
fall meeting of the University Radiation Safety Commit-
tee. After approval, this distribution is used for
the current fiscal year without modification unless a
significant change in the Health Physics Group effort
occurs which would clearly indicate the need for reas-
sessment.

A Department or Laboratory which utilizes Health Physics
Group services to such an extent that the total described
in paragraph 2c (above) is equal to or greater than one

tenth of one percent of the Health Physics Group "effort"

‘is entered as a separate Department in the "Annual Anal-

ysis of Health Physics Group Costs". ' This Department _
would then be invited to appocint a representative to the
University Radiation Safety Committee. Costs amounting
to less than C.10% are included in "Other".

Any large or extreordinary costs such as those resulting
from an accident or spill and requiring bioassays, whole
body ‘counts, major clean up activities, etc., will be

- charged directly to the individual "User" via an inter-
departmental invoice. Such costs will not appear on the

"Annual Analysis-of Health Physics @roup Costs” since
they might seriously affect the distribution and their

-inclusion would unnecessarily imply an expected recurrance
‘the following year.

Jl2
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