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SECTION 1

1.

RADIATICN PROTECTION PROGRAM

1.1

Scope

To comply with regulations promulgated by the United
States Nuclear Regulatory Commission for controlling
licensed byproduct material and to conform with its
standards for prctection against radiation, Mallinckrodt
has developed a ~omprehensive program for controlling
exposure to and handling of radioactive materials.

The program is supported by Divisional Manayement to
assure the participation and cooperation of all personnel.
It ircludes routine sampling and measurement procedures

to evaluate the presence of radiation in the environment
as well as the exposure of personnel to radiation. It
incorporates administrative controls and procedures to
ensure confinement of byproduct materials to designated
areas, to restrict access of personnel to these materials.
and to permit use of these materials by authorized per-
sonnel only.

The program, under the adminicstration of the Corporate
Radiation Protection Cfficer, is the primary means by
which up-to-date standards or practices for radiation
control are defined and enforced for Mallinckrodt, Inc.
Except where a definite procedure or technique is specified
by regulations, the trogramn specifies the application of
those methods of radiation measurement or control that are
the best available for a given situation. In no instance
does the program specify standards or practices less
stringent than the minimum standards for radiation control
set forth by the United States Nuclear Regulatory Commi-
ssion in Title 10, Code of Federal Regulations. Further,
the program incorporates the current issue of the subject
Federal Regulations and provides for incorporation of
future revisions in Title 10, Code of Federal Regulations.

The program is the basic reference for providina radiation
safety for Mallinckrodt, Inc. The program is the basic
guide for every supervisor associated with activities
involving the handling and use of licensed materials. Such
supervisory personnel are responsible for the continuous
application of the program. A detailed description of the
program comprises Sections 2-11 of Item 14 of this
submission.
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SECTION 2
2. DEFINITIONS and ACRONYMS

2.1 Definitions

1) Unrestricted area - any area access to which is not
controlled for radiation protection purposes.

2) General restricted area - any area access to which is
controlled for radiation protection purposes. The
entrances to these areas are posted with signs worded
- RESTRICTED AREA, MALLINCKRODT/NUCLEAR EMPLOYEES OR
ESCORTED VISITORS ONLY.

3) Specific restricted area - any areas within general
restricted areas which are posted with caution signs as
specified in Subparagraph 4.1.2.3. The entrances to
these areas are posted with signs worded - RESTRICTED
AREA, AUTHORIZED PERSONMNEL OR ESCORTED VISITORS ONLY.

4) Shall, must - these words are used to denote a
reguirement.

5) Should, may - these words are used to denote permission
or a recommendation.

6) Committee - the Radiation Safety Committee for a
particular license.

7) Commission, the Nuclear Regulatory Commission or its
duly authorized representatives.

8) Individual - Any human beirg.
2.2 Acronyms
1) ALARA - as low as is reasonably achievable
2) CFR - Code of Federal Regulations
3) DOT -~ Department of Transportation
4! ICRP - International Commission on Radiological Protection
5) MPC -~ Maximum permissible concentration
6) NRC - Nuclear Regulatory Commission
7) RAM - Radioactive material
8) SOP - Standard operating procedures
9) TLD - Thermoluminescence dosimeter

10) LED - Local Emergency Director

11) RPS - Radiation Protection Staff

Ly e .. B L S [ AR
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SECTION 3

3.

RADIATION PROTECTION ORGANIZATION

3.1 Directer of Operations

3.1.1 Responsibility

The Director of Operations is administratively
responsible to Director of Radiopharmaceutical R&D.

3.1.2 Duties
The Director of Operations ensures that a well
supervised Radiation Protection Organization is
established with well defined responsibilities.

3.2 Radiation Safety Committee

3.2.1 Function

The Radiation Safety Committee administers the Radiation
Radiation Protection Program to assure control of

the procurement, use and disposition of radioactive
materials.

3.2.2 Composition

The Committee is composed of a Padiological Safety
Officer, a representative of management, and other
individuals trained and experienced in the safe use
of radiocactive materials. A guorum consists of half
the membership (or a simple majority if there is an
odd number of members), one of whom must be the
Chairman or Vice Chairman, or, in their absence, the
Secretary. In general, the members are chosen to
represent departments which handle or use licensed
materials.

3.2.2 PResponsibility

The Radiation Safety Committee is administratively
responsible to the Director of Operations.

3.2.4 Duties

3.2.4.1 sSafety Evaluations

The Radiation Safety Committee makes safety
evaluations of new uses of radioactive materials

in excess of those specified in 33.100 Subsection
I1.2 item 1 Schedule A, Column I, or if the proposed
processing or experimentation is of a sufficiently
hazardous nature, pr.or to use of the RAM, vVerbal
approval with stipulat.ons may be given, after
which the safety evaluations are documented within
seven days by the Secretary and incorporated in the
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SECTION 3 continued

3.2.4.1 minutes of the meeting.  Safety evaluations
include but are not necessarily limited to, the
following considerations.

1) The experience and qualifications of the
individuals who will use the RAMs.

2; The adequacy of the facilities .ncluding the
containment systems, shielding and apparatus.

3) The methodology to be used.

4) The quantity of radioactivity involved.

5) The chemical and physical form of the

radionuclide.

6) The decay scheme and halflife of the
radionuclide.

7) The biological fate of the radionuclide in
the body.

3.2.4.2 Personnel Classifications

The Committee reviews the qualifications and
experience of all individuals and groups them in one
of the following classifications:

1) Individuals who may use or directly supervise
the use of radioactive materials within their
area of responsibility.

2) Individuals who may use radiocactive materials
only under direct supervision. Untrained and
inexperienced individuals automatically fall
in a Class 2 Category.

The Radiation Safety Committee, upon petition by a
departmental manager will consider raising the class-
ification of individuals providing they have at least
40 hours of training and experience in the safe use
of radioactive materials.

Mallinckrodt drivers in Class 2 are exempt from
direct supervision when picking up or delivering
radioactive materials packaged in accordance with
DOT regulations.

3.2.4.3 Administrative Controls

The Committee requires the establishment of a
Radiation Protection Program by the Radiation
Protection Staff commensurate with current Federal
or State regqgulations.

The Radiation Safety Committee requires and reviews
quarterly summary reports of exposures, levels and
concentrations and takes appropriate action in the
form of recommendations to the Director of
Operations, or directives to departmental manage ‘s
or the Radiation Protection Staff. Such action is

J=2



SECTION 3 continued

3.2.4.3 taken when chances in procedures or modification

3.2.4.4

3.2.4.5

3.2.4.6

of facilities would substantially improve the
Radiation Protection Program at a reasonable cost.

Committee Limits

The Radiation Safety Committee establishes limits
to minimize the interrnal and external exposure of
individuals in restricted areas and the release of
radioactive materials to unrestricted areas. These
limits, which may be more restrictive than appli-
cable Federal or State regulatory limits, are re-
viewed on a quarterly basis and reduced where
possible to achicve the commitment stated in
Paragraph 3.2.6.

Work Restrictions

The Radiation Safety Committee restricts individuals
from additional exposure when Committee limits are
reached or upon their projected date of restriction,
whichever occurs first. The authority to impose
work restrictions is delegated to the Chief Radio-
logical Safety Officer or Resident Radiological
Safety Officers.

A departmental manager mav petition the Committee
for a waiver of thw work restriction. The Radiation
Safety Committee may approve the petition providing:

1) Conditions are established to minimize addi-
tional exposure (e.g., permitting an individual
to use hotcell manipulators when restricted be-
cause of extremities exposure).

2) A new committee limit is established for the
individual for the duration of the quarter.

3) Corrective actions have been taken or proposed
to prevent a recurrence of the conditions re-
sulting in the work restriction.

Reports or Responses to the Commission:

The Committee reviews the circumstances causing
exposures or levels of radiation or concentrations
which require a report to the Commission and any
items of non-compliance noted during an inspection
for joint determination of corrective actions.

3.2.5 Meeting Frequency

A meeting of the Radiation Safety Committee is held
under any of the following circumstances:




SECTION 3 continued

3.2.5

3'2.6

1) To fulfill the duties listed in Paragraph 3.2.4.

2) Whenever any Committee member requests the Chair-
man or his alternate to call a meeting at any time
for any reason.

3) Whenever the Secretary, on a monthly basis, deter-
mines by inquiry of the members that a particular
situation should be brought to the attention of
the Committee.

ALARA Commitment

The Committee issues periodic notices or directives

to make plant personnel awzre of management's commit-
ment to keep occupational expecsures and exposures to
the general populace as low as is reasonably achieveable.

Enforcement Actions

The Radiation Safety Committee has the authority and
responsiblity to enforce safe plant operation. Any
nperation which threatens the radiation safety of
personnel, the genzral populace or the plant is sub-
ject to curtailment. This enforcement authority and
responsibility is delegated by the Committee to each
Radiation Safety Committee member and each Radiation
Protection Staff member. The Committee recommends
appropriate disciplinary action when warranted.

3.3 Radiation Protection Staff

3.3.1

Function

The Radiation Protection Staff functions as the working
body of the Radiation Safety Committee by monitoring
daily operations to achieve the goals of the Radiation
Protection Program.

Composition

The Radiation Protection Staff consists of the Chief
Radiological Safety Officer, the Resident Radiological
Safety Officers and all other Class 1 individuals
supervising the use of RAMs. This is in conformity
with corporate policy that safety, including radiation
safety, is the direct responsibility of line supervision.
The Radiation Safety Committee may select, approve and
designate certain supervisory individuals as Staff
Radiological Safety Officers, depending upon the
diversification and complexity of the operation. This
formal organization minimizes the Radiation Protection
Staff permitting more direct inter-action among members.




SECTION 3 continued

3.3.2 The selection of Staff Radiological Safety Officers
does not relieve other line supervisors of their
respcnsibility for the radiation safety of personnel
reporting to them, although the dominant authority and
responsibility in a specific area is that of the
Radiological Staff Officer.

3.3.3 Responsibilities

1)

2)

3)

4)

The Chief Radiological Safety Officer is admini-
stratively responsible to the Maryland Heights
Radiation Safety Committee.

The Resident Radiological Safety Gfficers are
aiministratively directly responsible to the
Chief Radiological Safety Officer.

The Staff Radiological Safety Officers are
administratively responsible to the Resident
Radiological Safety Officer for operations

within their respective departments.

Class 1 Line Supervisors are administratively
reasponsible to the Staff Radiological Safety
Officers for their area. If the Radiation Safety
Committee has not designated Staff Radiological
Safety Officers, Line Supervisors are administra-
tively responsible to the Resident Radiological
Safety Officer.

3.3.4 Duties

3.3.4.1

Chief Radiclogical Safety Officer

1) Prescribes, develops, and implements a
Radiation Protection Program commens'rate
with applicable Federal and State regulations
and the provisions and conditiocns of the
licenses.

2) Makes safety evaluaticns of proposed new uses

of radicactive materials in quantities in excess

of those specified in Paragraph 11.2.1,
Schedule A, Column II considerina the 1:ens
listed in Subparagraph 3.2.4.1. Verbal appro-
val with stipulations may be given, after which
the safety evaluations are documented by the
Chief Radioclouical Safety Officer for distri-

bution to the Radiaticn Safety Committee members

for their review and comments. The original
or amended safety evaluations are incorporated
into the minutes of the next Radiation Safety
Committee meeting.



SECTION 3 continued

3.3.4.1

303'4.2

3.3.4.3

3)

4)

5)

6)

7)

8)

9)

1¢)

11)

Prepares end of the quarter listings for

Staff Radiological Safety Officers and Class 1
Line Supervisors identifying the "Top Ten"
individuals heading the lists for external a._
internal exposures.

Compiles quarterly reports to the Radiation
Safety Committee specifying the primary sources
of exposure to radiation or to RAMs with
recommendations for exposure reductinn as per
Subparagraph 3.2.4.3.

Issues directives to respective Staff Radio-
logical Safety Officers when work restrictions
are necessary as per Subparagraph 3.2.4.5.
Gathers information and data needed by the
Radiation Safety Committee to determine correc-
tive actions to be taken for reports or re-
sponses to the NRC as per Subparagraph 3.2.4.6.
Prepares applications for new NPC licenses and
license amendments.

Ensures that plant personnel receive sufficient
radiation safe“‘y indoctrination and training
for their respective jobs.

Provides technicai advice and services to the Resi-
dent and Staff Radiological Safety Officers and
other individuals on all levels.

Curtails any operation involving RAMs which
threatens the safety of personnel, the general
populace or the plant as per Paragraph 3.2.7.
Supervises the overall Radiation Protection
Program to assure compliance with established
standards and procedures.

Resident Radiological Safety Officers

The duties of the Resident Radiological Safety
Officers parallel those of the Chief Radiological
Safety Officer for their respective areas of
responsibility. 1In addition, the Resident Radiolocica
Safety OCfficer shall perform, or cause to be per-
formed, all operations prescribed in SECTION 7.

Staff Radiological Safety Officers

1)

2)

Assure that personnel urnder their supervisicn
are aware of, prazlice, and apply good radiation
safety practices, standards, and procedures.
Make safety evaluations of proposed new uses

of RAMs in quantities less than tho:z: ~jecified
in Subsection 11.2 Item 1, 33.100 Schedule A,
Column II, considering the items listed in
Subparaaraph 3.2.4.1. The safety evaluations
are documented and submitted to the Chief
Radiological fafety Officer within seven days

3-6



SECTION 3 continued

3.3.4.3 2)

3)

4)
5)

6)

7)

8)
9)
10)

11)

for review and comments. The original or
amended evaluations are incorporated in the
minutes of the next Radiation Safety Committee
meeting.

Submit quarterly reports to the Chief Radio-
logical Safety Officer specifying the primary
sources of internal and external exposures to
any personnel under their supervision whose
names appear on the "Top Ten" lists with
recommendations for exposure reductions as per
Subparagraph 3.3.4.1, Itenm 4.

Implement and enforce work restriction directives
issued by the Chief Radialoaizal Safety Officer.
Submit a written report tr the Chief Radio-
logical Safety Officer describing the circum-
stances resulting in work restrictions and the
corrective actions taken or proposed.
Interrogate personnel under their supervision
to determine the circumstances causing exposures
or lavels of radiation or concentrations which
require a report to the Commission and determine
the causes for any items of noncompliance noted
by the NRC during inspections of their areas.
The information obtained is documented and
submitted to the Chief Radiological Safety
Cfficer.

Submit a written request to the Chief Radio-
logical Safety Officer for any increase in the
quantity of a radionuclide to be ordered for
verification of possession limits prior to the
order change.

Provide continuing on the job radiation safety
training of personnel under their supervision.
Pruvide technical advice and services to
personnel working under their supervision.
Curtail any operation under their supervision
which threatens the safety of personnel, the
general populace or the plant as per Paragraph
. T

Supervise the Radiation Protection Program in
their area of responsibility to assure compliance
with established standards and procedures.

3.3.4.4 Class 1 Line Supervisors

The duties of Class 1 Line Supervisors parallel
those of the Staff Radiological Safety Officers
for their respective areas.
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3.4 Health Physics and Health/Safety and Maintenance Departments

3.4.1

3.4.2

3.4.3

Functions

These departments are principally a service and advisory
group organized to protect the health and provide for
the safety of plant personnel and the general populace
and for maintenance of equipment and facilities. Al-
through physically located at the facility 2703 Wagner
Place, Maryland Heights, Missouri 63043, the services
and advice of these departments are available to all
Corporate licensees.

Composition

The group is composed of highly specialized individuals
trained and experienced in the areas of radiation
safety, occupational safety, industrial hygiene, first
aid, nuclear instrumentation calibration and repair,
equipment and facilities maintenance and plant security.

Responsibility

The department heads are responsible to the Director
of Operations.

3-8



SECTION 4

4. RADIATION SAFETY COMMITTEE STANDARDS

4.1 Regulatory Standards

4.1.1 Permissible Doses, Levels and Concentrations

4.1.1.1 Exposure of Individuals to Radiation in Restricted
Areas

The maximum permissib’.e external exposure to an
individual during any one quarter is limited as
follows:

1) 1.25 Rems to the whole body, head and trunk,
active blood forming organs, lens of eyes,
or gonads.

2) 3.0 Rems to the whole body, head and trunk,
active blood forming organs, lens of eyes,
or gonads, providing a determination of the
individual's accumulated occupational expo-
sure has been made and is less than 5 (N-18)
Rems where N is the age in years at the last
birthday.

3) 18.75 Rems to the hands and forearms, feet
and ankles.

4) 7.5 Rems to the skin of the whole body.

8. .3:32 Determinaéion of Accumulated Dose

Form NRC-4 must be completed and retained in an
individual's radiation history file before the
option in Subparagraph 4.1.1.1 Item 2) may be
exercised. Reasonable efforts should be made to
obtain copies of the individual's previous occupa-
tional radiation exposure history. Alternatively,
the following exposures may be assumed for lack of
information.

1) 3.75 Rems per quarter prior to January 1, 1961,
2) 1.25 Rems per quarter on or after January 1, 1961.

3) The accumulated dose as determined above shall
be carried forward and entered on Form NRC-5,
or an equivalent form having all the required
information.

4.1.1.3 Exposure of Individuals to Concentrations of
Radioactive Materials in Restricted Areas

The airborne concentrations of RAMs shall be con-
trolled such that during any one calendar quarter

an individual would not inhale a quantity of RAMs
which when averaged over a 13 week period would be
in excess of the limits :pecified in Subsection 11.3

4-1



SECTION 4 continued

4.1.1.3 Item 1), 10 CFR 20 Appendix B, Table I, Column 1.

4.1.1.4

A4.1‘1.5

The following shall be considered when making the
exposure evaluation.

1) The maximum permissible concentrations in air
are based upon a 4U hour work week. The tabu-
lated MPCs may be increased or decreased by
multiplying the MPC by 40 hours per week divided
by the hours of exposure to an individual during
the week.

2) When more than one radionuclide is present, the
summation of the concentration of each radio-
nuclide divided by its respective MPC should be
less than or equal to unity.

c; Cn

+ +

Exposure of Minors

The exposure to radiation or to air concentrations
of RAMs shall be controlled te limit the exposures
*0 individuals under ace 18 to the following:

L) Ten percent of the limits specified in Subpara-
graph 4.1.1.1 Items 1), 3), and 4).

2) The appropriate concentrations as specified in
Subsection 11.3, Item 1) 10 CFR-20 Appendix B,
Table II, Column 1, when averaged over periods
not greater than one week.

Permissive Levels of Radiation in Unrestricted Areas

Radiation levels at the boundaries between restricted
and unrestricted areas shall be controlled such that
the following conditions are established.

1) Any individual is not likely to receive a dose
to the whole body in any period of one calendar
year in escess of 500 millirem.

2) Any individual would not receive an exposure
of 2 millirem in any one hour, independent of
occupancy time.

3) Any individual would not receive an exposure of
100 millirem in any seven consecutive days, in-
dependent of occupancy time. This reduces to
:gsroximately 0.6 millirem per hour as a guide-

QQ



SECTION 4 continued

4.1.1.6

4.1.1.7

4.1.1.8

Radioactivity in Effluents to Unrestricted Areas

The yearly average effluent airborne concentrations
of RAMs shall be controlled such that the limits
specified in Subsection 11.3 Item 1) 10CFR-20
Appendix B, Table II, Column 1 are not exceeded.
The following shall be considered when making this
determination.

1) The concentrations must be determined at the
boundaries between the restricted and unrestricted
areas. Alternatively, the concentrations may be
determined at the points of discharge to the
atmosphere.

2) When more than one radionuclide is present, the
summation of the concentration of each radio-
nuclide divided by its respective MPC should
be less than or equal to unity.

Cy C2 Cn

o A
1 MPC, MPC,

€ 1

Medical Diagnosis and Therapy

Exposures to radiation or to RAMs as a result of
medical diagnosis or therapy are not included in
an individual's occupational radiation history file.

Orders Requiring Furnishing of Bioassay Services

The NPC may direct a licensee to provide bioassay
services for an individual and to furnish a copy
of the results to the Commission.

4.1.2 Precautionary Procedures

4.1.2.1

4.1.2.2

Survexs

Cvaluations of the hazards, resulting from oper-
ations with RAMs, including appropriate physical
measurements, shall be performed and recorded.

Personnel Monitorina

Appropriate dosimetry devices such as filmbadges,
pocket dosimeters or TLDs shall be issued to and
required to be worn by individuals entering re-

stricted areas under the following circumstances:
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4.1.2.2

4.1.2.3

1)

2)

3)

When an individual is likely to receive an
exposure in excess of 25 percent of the limits
specified in Subparagraph 4.1.1.1 Items 1), 3)
and 4).

When an individual under 18 years is likely to
receive an exposure in excess of 5 percent of
the limits in Subparagraph 4.1.1.1 Items 1,

3) and 4).

When an individual enters an area within which
a major portion of the body could receive an
exposure of 100 millirems in any one hour.

Caution Signs, Labels, Signals and Controls

All areas, rooms, enclosures and containers for
RAMs within restricted areas shall be conspicu-
ously posted with sians or with labels bearing
the conventional radiation warning symbol in
magenta or purple on a yellow background with
appropriate precautionary wording.

1)

2)

3)

CAUTION RANDIATION AREA signs shall be posted

to defin= all areas within which a major portion
of the body could receive an exposure of 5
millirems in any one hour or 100 millirems in
any 5 consecutive days.

CAUTION HIGH RADIATION AREA signs shall be
posted.to define all areas within which a

major portion of the body could receive an expo-
sure of 100 millirems in any one hour. Access
to such areas must be controlled for radiation
protection purposes. Control devices activated
upon entry of an individual may be used to either
reduce the radiation levels below 100 millirems
in any one hour, or warn the individual and the
area supervisor by means of conspicuous audible
or visible alarms. Alternatively, the area may
be maintained locked with positive control over
each entry by means such as limited issuance of
keys to authorized individuals and occupancy log-
books. Direct surveillance of the area may be
substituted only for high radiation areas which
exist for periods less than 30 days. Under all
circumstances, an individual must not be prevented
from leaving a high radiation area.

CAUTION AIRBOPNE RADIOACTIVITY AREA signs shall
be posted to define all areas within which air
concentration of RAMs exist either in excess of
the limits specified in Subsection 11.3 Item 1)
10CFR-20 Appendix B, Table 1, Column 1, or in
excess of 25 percent of the value as determined
by Subparagraph 4.1.1.3 Items 1) and 2).
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4.1.2.3

4)

5)

CAUTION RADIOACTIVE MATERIALS sions shall be
posted to define all areas within which RAMs

are used or stored in an amount exceeding 10
times the applicable quantity specified in
Subsection 11.3 Item 2), 10CFR-20 Appendix C.
CAUTION RADIOACTIVE MATERIALS labels shall be
affixed to all contalners within which an amount
of RAM is present either in excess of the appli-
cable quantity specified in Subsection 11.3

Item 2) 10CFR-20 Appendix C, or in concentrations
in excess of the applicable concentrations listed
in Subsection 11.3 Item 1) 10CFR-20 Appendix B,
Table 1, Column 2. These labels shall have
sufficient additional information to permit
individuals who are working with or around the
RAMs to take precautions to minimize exposures
(e.g., radionuclide, activity, calibration date).
Caution RAMs labels are not required when the
materials are constantly attended; when the RAMs
are packaged and labeled in accordance with the
DOT reculations; or when the containers are
accessible only to authorized individuals (e.q.
within hot cells or gloveboxes) providing
written records are available identifying the
RAMSs .

4.1.2.4 Exceptions to 4.1.2.3

4.1.2.5

1)

2)

3)

Rooms or areas within a restricted area need
not be posted with caution signs because of

the presence of a sealed source providing the
radiation level at a distance of 12 inches from
the source container does not exceed 5 millirem
per hour.

Rooms or areas within a restricted area need not
be posted with caution signs because of the pre-
sence of RAMs for periods of less than 8 hours
providing the materials are constantly attended
and necessary radiation protection precautions
are taken.

Rooms or areas need not be posted with caution
signs because of the presence of RAMs packaged
and labeled in accordance with the recgulations
of the DOT.

Procedures for Picking Up, Receiving and Opening

1)

Packages

Mutual arrangements shall be made between the
licensee and carrier to receive incoming packages
of RAMs upon delivery.



SECTION 4 continued

4.1.2.5 2) Incoming packages of PAMs shall be promptly
surveyed and monitored to assure that no
leakage has occurred in transit.

3) Such surveys and monitoring shall be performed
within 3 hours after receipt of the package
during normal working hours, or within 18 hours
if received after normal working hours.

4) Removable contamination in excess of 22,000
disintegrations per minute per 100 square centi-
meters; or radiation levels at the surface of
the package in excess of 200 millirem per hour;
or radiation levels in excess of 10 millirem
per hour at 3 feet from the surface of the
package are indications of leakage.

5) If leakage is indicated, immediate notification
shall be made by telephone and telegraph to the
director of the appropriate NRC Regional Office
listed in Subsection 11.3 Item 3) 10CFR-20
Appendix D and to the final delivering carrier.

6) Shipments received in exclusive use vehicles and
Mo-99/Tc-99m generators returned by customers
are exempt from the survey and menitoring re-
quirements specified in Items 2) and 3) of this
Subparagraph.

7) Procedures shall be established, maintained, and
followed for safely opening all packages contain-
ing RAMs.

4.1.2.6 Instruction of Personnel

Instructions for individuals working in or frequent-
ing restricted areas as specified in the NRC Rules
anéd Requlations 10CFR-19 are available for review
upon request. Refer to Subsection 11.1 Item 1)

FORM NRC-3 and to SECTION 6 GOOD RADIATION SAFETY
PRACTICES for relevant information. Forms NRC-3
shall be prominently posted.

4.1.2.7 Storage and Control of RAMs in Unrestricted Areas

1) RAMs shall not be stored in unrestricted areas
unless secured from unauthorized removal.

2) RAMs temporarily placed in unrestricted areas
shall be maintained under constant surveillance
and control.

4.1.3 Waste Disposal

4.1.3.1 Transfer to Another Licensee

Radioactive waste shall be disposed of by transfer
to an authorized recipient licensed to receive RAMs
in the form of waste.
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4.1.3.2 Disposal by Release 1nt6 Sanitary Sewage Svstems

1) Radioactive waste which is readily soluble or
dispersible in water may be discharged into a
sanitary sewage system.

2) The maximum gquantity of any one radionuclide
divided by the average daily total facility
water consumption must be less than or equal
to the applicable MPC specified in Subsection
11.3 Item 1) 10CFR-20 Appendix B, Table 1,

Column 2.
Ay MPC; and A}
v € V=

3) Wwhen more than one radionuclide is present, the
summation of the concentration of each radio-
nuclide, as determined in Item 2 of this Subpara-
graph, divided by its respective MPC shall be less

than or equal to unity.

CI + Cz + e 8 + Cn
MPC) MPC, mec, € 1

4) A similar calculation using the average monthly
total facility water consumption shall be made
to determine the maximum quantities of radio-
nuclides which may be released in any one month.

5) The summation of all quantities of RAMs released
shall not exceed one Curie per year.

4.1.3.3 Burial in Soil

Radiocactive waste may be disposed of by burial in
soil providing:

1) The total quantity of RAMs buried at one loca-
tion and one time does not exceed 1,000 times
the amount specified in Subsection 11.3 Item 2)
10 CFR-20 Appendix C.

2) Burial is at a minimum depth of 4 feet.

3) Not more than 12 burials are made yearly separ-
ated by at least 6 feet.

4.1.4 Records, Reports and Notification

4.1.4.1 Records of Surveys, Radiation Motitoring and
Disposal

In general, all records relating to exposure of
personnel to radiation or RAMs and releases of RAMs
to the environment must be maintained for an indefi-
nite time period.

4-7
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4.1.4.1

4.1.4.2

‘.1.4.3

1) Records of all perscnnel monitoring required
pursuant to Subparagraph 4.1.2.2 must be main-
tained indefinitely on Form NRC-5 or on forms
having all the requisite information for periods
of time not exceeding one calendar quarter.

2) All records pursuant to the following Subpara-
graphs must also be maintained indefinitely:
4.1.1.3; 4.1.1.6; 4.1.3.2; and 4.1.3.3.

3) Records pursuant to Subparagraph 4.1.2.5 must
be maintained for a period of two years.

4) Other records must be maintained from one NRC
Inspection to the next pursuant to Subparagraph
4.12.2.1.

5) Although not required pursuant to 10CFR-20.108,
it is the policy of Mallinckrodt, Inc. to main-
tain records of bioassay results.

Reports of Theft or Loss of RAMs

Any loss or theft of RAMs in such gquantities or
under such circumstances as to pose a substantial
hazard to individuals in unrestricted areas shall
be reported immediately by telephone and teleqraph
to the Director of the appropriate NRC Regional
Office listed in Subsection 11.3 Item 3) 10CFR-20
Appendix D. A written report shall be sent to the
Director of Inspection and Enforcement including
the following information:

1) A complete description of the RAMs.

2) The circumstances causing the loss or theft.

3) The disposition or probable disposition of
the RAMs.

4) The exposure or potential exposure to individ-
uals in unrestricted areas.

5) Actions taken or planned to recover the RAMs.

6) Corrective actions taken or planned to prevent
a recurrence.

Any additional pertinent information which becomes
available after filing the initial written report
shall be submitted within a period of 30 days. The
names of any individuals who may have received an
exposure shall be stated on a separate page of the
report.

Notification of Incidents

The Director of the appropriate NRC Regional Office
listed in Subsection 11.3 Item 3) 10CFR-20 Appendix
D shall be informed by telephone and telegraph of
any incident which may have caused or threatens to
cause:
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4.1.4.3 Notification Interval Immediate 24 Hours
Exposure to the whole body 25 Rems or S5 Rems or
of any individual more more
Exposure to the skin of 150 Rems 30 Rems
the whole body more or more
Exposure to the feet, ankles, 375 Rems 75 Rems
hands or forearms or more or more
Concentrations of RAMs 5000 x 500 x
greater than the limits in MPCa MPCa
Subsection 11.2 Item 1) or more or more
Table II, Column 1 averaged
over 24 hours
Operational loss of any 1 work 1 day or
facilities week or more
more
Damage to property $100,000 $1,000
or more or more

4.1.4.4

The names of any individuals who may have received
an exposure shall be stated on a separate page of

any report.

Reports of Overexposures and Excessive Levels

and Concentrations

A written report shall be submitted to the Director
of the appropriate NRC Regional Office listed in
Subsection 11.3 Item 3) 10CFR-20 Appendix D with
copies to the Director of Inspection and Enforce-

ment on the following items:

1) Exposure of an individual to radiation or
concentrations of RAMs in excess of any limits

applicable to the license.

2) Any incident reported pursuant to Subparagraph

4.1.4.3.

3) Levels of radiation or concentrations of RAMs
in an unrestricted area in excess of the limits
specified in Subparagraphs 4.1.1.5 and 4.1.1.6
not involving exposure to an individual.

These reports shall include relevant information
including the cause of the exposure, the extent of

the exposure and actions taken or planned to prevent
The name of any exposed individuals

a recurrence.

shall be made a separate part of the report.
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4.1.4.5 Personnel Exposure and Monitorina Reports

4.1.4.6

4.1.4.7

A report shall be submitted to the Director of
Inspection and Enforcement within the first quarter
of each year summarizing the exposures to personnel
for the previous calendar year. This statistical
summary report shall have the following format:

Estimated Whole Body Number of Individuals
Exposure Range (Rems) In Each Range

No measurable exposure -
Exposure less than 0.1 -
0.1 to 0.25 -
Q.25 to 0.5 -
0.5 to 0.75 -
0.75 to 1 -
1.0 to 2.0 -

11 to 12 ‘ —
12 + I

Reports of Personnel Exposure on Termination of
Employment or Work

Upon termination of employment or work, the

exposure of an individual issued dosimetry devices
pursuant . to Subparagraph 4.1.2.2 shall be reported
to the Director of Inspection and Enforcement. Such
reports shall be furnisiied within 30 days after the
exposure has been determined or within 90 days of
termination, whichever is earlier.

Notifications and Reports to Individuals

A copy of any report involving exposure to an
individual submitted to the NRC pursuant to Subpara-
araph 4.1.4.4 shall be sent concurrently to the ex-
posed individual. The report shall include the
following information:

1) Radiation exposure data

2) The results of determinations of RAMs deposited
in the body or critical organ

3) Pertinent data and survey results

4) The name of the licensee

5) The name of the individual

6) The individual's social security number

7) The individual's date of birth

8) The individual's exposure information

9) The following statement:

4-10
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4.1.4.7

This report is furnished to you under the provi-
sions of the Nuclear Regqulatory Commission requ-
lation 10 CFR Part 19. You should preserve this
report for further reference.

4.2 Committee Standards

4.2.1 Permissible Doses, Levels and Concentrations

4.2.1.1

4.2.1.2

4.2.1.3

Exposures to Individuals in Restricted Areas

The maximum permissible external exposure to an
individual in any one gqQuarter is established by

the Coomittee in the minutes of the Radiation Safety
quarterly meetings. As dosimetry data becomes avail-
able during the quarter, the projected date of
reaching Committee Limits is calculated upon which
date an individual is restricted from further expo-
sure as per Subparagraph 3.2.5 In general, the
Committee Limits are one half of the Regulatory
Limits specified in Subparagraph 4.1.1.1 Items 1),
2), 3) and 4). Under adverse conditions, the Commit~-
tee Limits may exceed one half of the Regulatory
Limits. However, as actions are taken to improve
operational procedures, facilities and equipment to
reduce exposures, the Cormittee Limits shall be re-
duced accordingly. The purpose of establishing such
Committee Limits is twofold.

1) To vrevent an individual from exceeding
Regulatory Limits.

2) To minimize the exposure of an individual
to achieve the ALARA commitment stated in
Paragraph 3.2.6.

Exposure of Individuals to Concentrations of
Padioactive Material 1n Restricted Areas

The average airborne concentrations of RAMs should
be controlled such that 25 percent of the limits
specified in Subparagraph 4.1.1.3 are not exceeded.
Concentrations in excess of 25 percent of these
limits shall be investigated to determine the
possible cause and corrective actions to be taken.

Radiocactivity in Effluents to Unrestricted Areas

The yearly averaqe effluent airborne concentrations
of RAMs should be controlled such that 25 percent

of the limits specified in Subparagraph 4.1.1.6 are
not exceeded at the boundaries between the restricted
and unrestricted areas. PReference should be made to
the airborne RAM's removal efficiency studies of
effluent air treatment systems to determine appro-
priate corrective actions.

4-11
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‘.2.1.‘

Internal Exposures to Individuals to RAM's

The maximum permissible critical organ burdens of
an individual may be based upon the chronic uptake
model of ICRP Publication 2. The burdens for 4
particular radionuclides of interest are tabulated
below:

Radionuclide Critical Organ qufmicrocuries
Iodine-131 Thyroid 0.14
Iodine-125 Thyroid 9.5¢
Mercury-203 Kidneys 1.9%¢
Mercury-197 Xidneys 7.6%*

*Calculated value from ICRP-2
*+pjvide values by two if measurina one kidney

A direct thyroid burden measurement for Iodine-131
and Iodine-125 using an external gamma probe is
required under the following conditions:

1) If prescribed on a Master Batch Sheet or SOP
immediately before processinag and upon
completion.

2) At least weekly of all individuals who work
routinely in areas wherein Iodine products
are processed, handled or stored.

3) Of all individuals working in an area within
which elevated air concentrations of Iodine
are measured.

4) Of all individuals working in an area within
which an uncontained spill of Iodine occurs.

5) Whenever external personal contamination
identified as Iodine is detected upon an
individual.

A direct kidney burden measurement for Mercury-203
and Mercury-197 using an external gamma probe is
required under the following conditions.

1) If prescribed on a Master Batch Sheet or SOP
immediately before processing and upon
completion.

2) Of all individuals working in an area within
which elevated air concentrations of Mercury
are measured.

3) Of all individuals working in an area within
which an uncontained spill of Mercury occurs.

4) Whenever external personal contamination
identified as Mercury is detected upon an
individual.
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4.2.1.4 A urinalysis is requireé for all radionuclides

4.2.1.5

under the following conditions:

1) At least monthly of all individuals who work
routinely in areas within which radionuclides
are processed, bhandled or stoured.

2) Of all individuals working in an area within
which elevated air concentrations of RAM's are
measured.

3) Of all individuals working in an area within
which an uncontained spill of RAM's occurs.

4) Wwhenever external personal contamination by
RAM's is detected upon an individual.

The derived investigation levels (DILS) established
in ICRP Publication 10 shall be used as action
points for evaluating urinalysis data.

Permissible Levels of Surface Contamination

Any surface on which is detected readily removable

contamination in excess of vermissible levels shall
be decontaminated until reduced below the following
specified levels:

1) The permissible level of readily removable
contamination within restricted areas on
surfaces exterior to ventilated enclosures is
2000 dpm/100 cm2 on the average, or 10,000
dpm/100 cm2 maximum at any one location.

2) The permissible level of readily removable
contamination on surfaces in unrestricted
areas is 200 dpm/100 cm2,

3) The maximum permissible level of readily
removable contamination on packages or
containers of RAM's is 2,200 dpm/100 cm2.

4.2.2 Precautionary Procedures

4.2.2.1

Requirements for Protective Outer Garments

Appropriate protective outer garments shall be
worn over uniforms or personal clothing (e.q.

shoecovers, gowns, gloves, caps or disposable

labcoats) under the following conditions:

1) If surfaces you may contact have levels of
readily removable contamination in excess of
the permissible limits specifed in Subparagraph
4.2.1.5 Item 2).

2) If involved in decontamination operations.

4-13
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4.2.2.2 Requirements for Limitiﬁg,lnternal Exposures to

4.2.2.3

Individuals to RAM's

An individual shall be restricted from further
internal exposure to a particular radionuclide

or radionuclides if it is determined by bioassay
measurements that the individual has a significant
whole body or critical organ burden.

1) Greater than 50 percent burden - the individual
is restricted from further work which caused or
may have caused the increased burden.

2) Greater than 100 percent burden - the individual
is restricted from work with any siagnificant
quantities of the radionuclide or radionuclides
and from any area wherein air concentrations of
the RAM's exist in excess of 10 percent of the
applicable limits specified in Subsection 11.3
item 1) 10CFR-20 Appendix B, Table 1, Column 1.

The individual shall remain restricted until the
burden as averaged over any 7 consecutive days is
below the applicable action points as specified in
this Subparagraph Items 1) and 2).

Requirements for Issuance and Assiagnment of
Personnel Dosimetry Devices

1) All individuals workine in or frequentina
general restricted areas shall be issued and
assigned a TLD affixed to or contained within
an identification badge. These combhination
TLD/ID badges shall be worn during all working
hours. The normal wearing frequency is
quarterly.

2) All individuals working in specific restricted
areas within the general restricted areas which
require posting as radiation or high radiation
areas shall be issued and assigned additional
dosimetry devices (e.g. whole body and extremity
filmbadges, TLD's and self reading pocket cham-
bers) appropriate to the work being performed.
These devices shall be worn during all werking
hours. The normal wearing frequency is weekly.

4.2.3 Records, Reports and Notification

4.2.3.1

Notification and Reports to Individuals

Written reports shall be sent to any individuals
pursuant to Subparacraph 4.1.4.4 and 4.1.4.7 if

the critical organ burden of any individual as
averaged over a calendar quarter exceeds the limits
specified in Subparagraph 4.2.1.4.
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SECTION 5

S. RADIATION SAFETY INDOCTRINATION
5.1 Requirement

All untrained and inexperienced individuals shall receive
a radiation safety indoctrination before beginning work
with RAMs. Any individuals will be given a review indoc-
trination upon request of their departmental manager.

5.2 Lecture Qutline

5.2.1 1Ionizing Radiation

1) Beta, Gamma, X-ray
2) Interaction with Matter

5.2.2 Units of Measure

5.2.2.1 Radioactivity

1) Curie, Millicurie, Microcurie
2) Concentration
3) Specific Activity

5.2.2.2 PRadiation and Dose

1) Roentgen
2) Rad :
3) Rem

5.2.3 Personnel Exposure

5.2.3.1 External Exposure

1) Dosimeters, Filmbadges, TLDs
2) Regulatory Limits, Committee Limits

5.2.3.2 Internal Exposure

1) Wwhole Body, Critical Organ
2) Uptake Measurements, Urinalyses
3) Regulatory Limits, Committee Limits

5.2.4 Protection Against Radiation

5.2.4.1 External Radiation

1) Time--Rate
2) Distance-~Inverse Square Law
3) Shielding--Half Value Layers

b Lg |



SECTION 5 continued

5.2.4.2 Internal Radiation

1) Ventilated Hoods, Gloveboxes, Hotcells
2) Uniforms, Gloves, Shoecovers

5.2.4.3 Monitoring and Surveys

1) Loose Contamination Levels

2) Personal Contamination Levels

3) Airborne Radioactivity Levels

4) Survey Meters, Radiation Monitors

5.2.4.4 Technigue--SECTION 6

3.3 Trainingﬁ?ascicles for Distribution

5.4

1)
2)
3)
4)
5)
6)

Transportation of Radioactive Materials
Philosophy of Radiation Protection

Control of Internal Protection Hazards

Basic Principles of Radiation Protection
Radiation Protection Guides

Minimum Shielding Required for Laboratory Areas

Documents Available for Review

1)
2)
3)
4)
5)

Applicable NRC License

ICRP Publications

NRC Rules and Regulations--Title 10

DOT Regulations--Title 49

Mallinckrodt, Inc., Radiation Protection Program
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SECTION 6

GOOD RADIATION SAFETY PRACTICES

6.1 Preface

Perhaps as much as 90% of Good Radiation Safety Practices
fall in the categories of common sense and good house-
keeping in the strict dictionary sense of the words.
"Common sense l: sound and prudent but often unsophis-
ticated judgement." "Good housekeeping 3: the routine
tasks that have to be done for a system to function."”

The remaining 10% is the application of knowledge, training
and experience in the use of RAMS gained only over a period
of time. The following practices are by no means compre-
hensive, but include those most pertinent to over-all
operations.

6.2 Practices in Restricted Areas

6.2.1 Personal Habits

1) Individuals should be conscious of and avoid such
habits as chewing of gum, biting their fingernails
or placing objects such as pencils or eyeglass
temples inr the mouth.

2) The application of cosmetics is prohibited.

3) Mouth pipetting is prohibited.

4) Habits such as nose rubbing and head scratching
should be curbed.

6.2.2 Precautions

1) Smoking, eating and drinking (except from drinking
fountains) is prohibited in areas so posted.

2) Individuals shall report to their supervisor any
break in the skin, such as a cut or abrasion,
regardless of whether sustained on the job or not.
The supervisor will consult with a RPS member for
appropriate measures to be taken.

3) Individuals must wash their hands each time upon
leaving posted areas.

4) 1Individuals should wash their hands each time after
handling potentially contaminated items.

5) Individuals must survey all items being removed
from restricted areas to prevent the inadvertent
transfer of contamination to unrestricted areas.

6-1
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6.2.3

6.2.5

Personal Contamination Surveys

Any contamination detectible above background is
indicative of excessive loose contamination levels
and should be reported to the individual's supervisor.

1) Individuals should survey their hands and shoes
each time upon leaving a restricted area so posted.

2) All other exposed body surfaces including the face
and hair should be surveyed.

3) Clothing to be worn upon leaving a restricted area
should be surveyed including in particular the
sleeves, pockets and waistband area.

4) Personal belongings including pens, self reading
dosimeters and filmbadges should be surveyed.

Personal Dosimetry

1) Each individual shall wear all assigned and issued
dosimetry devices, including TLDs, filmbadges and
self reading dosimeters, during all working hours.

2) The dose accumulated on self reading dosimeters
should be observed frequently when working with
RAMs and the reading recorded as specified by
spe-ific procedures and on the individuals record
at the end of each working day.

J) Self reading dosimeters and filmbadges shall be
stored in designated low background areas with
control badges at the end of each working day.

Protective Clothing

1) Lightweight disposable gloves should be worn
as a precautionary measure when handling items
which are unlikely to be contaminated.

2) Heavy duty rubber gloves shall be worn when handling
items which are known or likely to be contaminated.

3) Lightweight gloves may be worn inside heavy duty
gloves as an additional precautionary measure.

4) Shoecovers shall be worn in all areas designated
as shoecover areas and in any areas temporarily
established as shoecover areas as a result of a
spill of RAMs.

5) Gloves and shoecovers shall be removed before leav-
ing a restricted area.

6) Care should be exercised when removing gloves or
shoecovers to prevent the possible spread of con-
tamination.

7) Outer protective clothing such as labecoats, gowns,
aprons or caps may be required to be worn over lab-
oratory uniforms or personal clothing for certain
operations. Such clothing must be removed before
leaving the particular area.
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‘.2.‘

6.2.7

6.2.8

6.2.9

wWork Area Surveys

1) Each individual is responsible for krowing the
radiation fields in which he is working by per-
sonally measuring the radiation levels with a
survey meter. The individual shall periodically
record the radiation levels if so required by
written procedures.

2) Each individual shall check his work area ror
gross contamination by wiping large areas with
paper towels or similar disposable materials which
are subsequently held in close proximity to a rad-
iation monitor detector.

3) Individuals shall report any high survey results
to their supervisor for corrective action.

Handling RAMs

1) Any operation involving volatile forms of RAMs
shall be performed in a ventilated hood, glovebox
or hotcell under negative pressure.

2) RAMs shall be handled over disposable material
placed upon work surfaces to prevent possible con-
tamination of the permanent surfaces.

3) Perform all work with RAMs over a benchtop or cart
to minimize the consequences of spills.

4) RAMs shall be placed within lead safes or behind
lead shields of sufficient thickness to minimize
external exposure. Refer to written procedures or
consult with your supervisor for appropriate wall
thickness for the activity and radionuclide being
handled.

Transport of RAMs

1) Activity being transferred from location to
location shall be vlaced within uncontaminated
lead safes provided for this purpose.

2) Safes containing activity shall be transported
from location to location on carts, skids or other
means of conveyance having sides to prevent the
lead safes from falling off.

Radi tive Waste Handlin

The mishandline of radioactive waste can easily cause
elevated radiation levels, or elevated airborne concen-
trations of RAMs, or the spread of RAMs as contamination.

1) Never intermix dry, solid radiocactive waste with
glass bottles containing liquid radioactive waste.
The dry waste is reduced in volume by compaction.
Glass bottles are placed in a glass crusher so the
liquid may be siphoned off. Intermixing would cause
processing problems with possibly serious consequences.

=1
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6.2.9 2) Always replace needle guards on disposable
syringes.

3) Always replace screwcap or crimpcap clcsures on
bottles before disposal, including so called
"empty" bottles.

4) Never place radioactive waste in containers for
nonradioactive waste.

5) Never dispose of radiocactive waste by means of
nonyadioactive sinks or drains.

6) Nev'r dispose of more than submillicurie qQuantities
of ligquid waste with a halflife greater than one
week by means of radiocactive sinks or drains.

7) Always dispose of hiah level radiocactive waste in
shielded containers within ventilated enclosures.

6.2.10 Accidents

Refer to and familiarize yourself with the EMERGENCY
PROCEDURES as prescribed in SECTION 8. Inform your
LED, supervisor, or member of the RPS of any incident
which threatens your personal safety, the safety of
any other individual, or the facility. The most
common accidents and actions to be taken are as
follows:

1) Any wound such as a needle puncture of the skin
or cuts from sharp objects containina or contam-
inated with RAMs should be reported immediately,
allowed to bleed and washed thoroughly.

2) Report any spills of RAMs immediately and request
assistance. Avoid spreading the spilled material
by staying in the general vicinity lona enough to
make other individuals aware of the spill and its
location.

6.3 Conclusion

There is some degree of risk involved in any occupation.
Work in the nuclear field entails exposure to radiation

or PAMs and is not an exception. It is generally accepted
that the risk to an individual is neqlibible when continuous
occupational exposures are maintained within the limits
established by the NRC. There is also general agreement
that any unnecessary exposure is an undesirable exposure.
Radiation workers must accept this fundamental principle
and vigilantly perform all operations involving RAMs in
such a manner as to mimimize exposure to themselves and

to all other individuals.




SECTION 7

7. STANDARD OPERATING PROCEDURES
7.1 Health Physics

1) Calibration of Survey Meters

2) Calibration of Equipment Air Samples

3) cCalibration of Uptake Machine for Thyroid Burden

Measurements

4) Air Sample Cartridge Changing

5) Radiation Level Survey

6) Thyroid Burden Measurements

7) Film Badge Dosimetry

8) Urinalysis Program

9) Contaminated Uniforms

10) Survey of Laundry for Radiocactive Material

11) Loose Contamination Level Survey

12) Contamination Check of Shipping Containers

13) Liquid Waste Analysis

14) High Level Solid and Liquid Radioactive Waste Handling
15) Low Level Solid and Liquid Radiocactive Waste Handling
16) Packaging and shipment of Radioactive Waste

17) Environmental Fence Line Survey

18) Environmental Air Sampling Survey

19) Filtration Media Efficiency Testing
20) Pume Hood Face Velocity Testing

21) Glove Box Pressure Differential Checks
22) Building Air Flow Pattern Check

7.2 Maintenance

7.2.1 Periodic Maintenance of Hot Labs

1) Exhaust Systems
2) Benches and Floor

7.2.2 Care and Cleaning of Animal Roons




SECTION 8

8. EMERGENCY PROCEDURES PROGRAM

8.1 Emergency Organization
8.1.1 Plant Emergency Director

8.1.1.1

8.1.1.2

Responsibility

The Plant Manager is the Plant Emergency Director
and is administratively responsible to the Director
of Operations who is responsible to the Director of
Radiopharmaceutical R&D. The Director of Operations
is the Plant Emergency Director in the absence of

a Plant Manager.

Duties

The Plant Emergency Director ensures that a well
supervised Emergency Organization is established
with well defined responsibilities. The Plant
Emergency Director shall provide overall direction
for emergency situations, including:

1) Maintain contact with and coordinate the
efforts of Local Emergency Directors.

2) Respond to requests for assistance from
Local Emergency Directors.

3) Assume direct control of any emergency
affecting more than one operations area or
building.

4) Control the release of information to the
public media.

5) Assure that loss reports and necessary notifi-
cations are made to insurance and regulatory
agencies.

6) Assure that the necessary number of emergency
drills are performed.

8.1.2 Technical Advisors

8.1.2.1

8.1.2.2

Responsibility

The Technical Advisors are selected on the basis
of their qualifications and experience in handling
emergencies and are administratively responsible
to the Plant Emergency Director.

Quties

The Technical Advisory Group shall respond to
emergencies and provide the Plant Erergency Director
or local Emergency Directors advice regarding the
followina services:
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.-1.2-2 1)
2)
3)
4)
5)

Safety or Industrial Hygiene
Health/Physics and Decontamination
First Aid

Plant Engineering and Maintenance
Fire Fighting Speciality Assistance

8.1.3 Local Emergency Directors
8.1.3.1 Responsibility

The Local Emergency Directors are selected and
trained by the Technical Advisory Group to cope
with emergency situations in their respective
areas and in this respect are administratively
responsible to the Plant Emergency Director.

8.1.3.2 Duties

The Local Emergency Directors shall direct all
emergency activities in their respective areas.
Such duties will be assumed by their alternates
until relieved by the Local Emergency Director or
as directed by the Plant Emergency Director.
Actions taken during emergency situations include:

1) Take necessary initial steps to control the
emergency as required.

2) Notify the Plant Emergency Director if required.

3) Arrange for proper shutdown of operations or
equipment if required.

4) Assure that personnel in their area are pro-
perly trained.

5) Establish and maintain emergency procedures and
evacuation plans.

6) Determine that ail individuals have been evacu-
ated from a danger area and prepare a list of
the individuals to the Plant Emergency Director.

7) Provide aquidance and assistance to the Fire
Department as they arrive, after which the Fire
Marshall or Captain shall have total authority
while directing fire control.

8) Establish a safe and orderly return to work
procedure.

2.2 Emergency Procedures Manual

The Emergency Procedures Manual is a separate document
subject to change as facilities, operations and procedures
change. The contents of this 61 page document include:
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8.2 Introduction
Emergency Organizational Chart
Objective and Policy
Local Emervdency Director
Plant Fmergency Director
Technical Advisory Group
Operating Procedures
Emergency Announcements and Requests for Assistance
Actions of Responding Groups
Fire and Explosion
Emergency Evacuation Routes and Assembly Area Graphs
Second Shift Emergency Plan
Radiological Spills and Contamination
Chemical Spills or Releases
Methods to Secura
Significant injury
Information for Handling Emergencies
Severe Weather Procedures
Medical or Hospital Assistance
Plant Emergency Call List
Emergency Locker Contents and Locations

8.3 Outside Emergency Services

8.3.1 Hospitals and Medical Offices

Provisions have been made for treatment of occupational
injuries by appropriately trained physicians in the
Greater Metropolitan St. Louis area. These injuries
may be placed in two main categories.

8.3.1.1 Ordinary occupational injuries such as lacerations,
contusions, fractures, burns, eye injuries, expo-
sure to chemicals or other injuries not i volving
RAMs .

The control of internal or external exposure to
individuals as may result from

1) An accidental high thyroid uptake of Iodine-13l
or Iodine-~125, or

2) The treatment of individuals who sustain
injuries involving gross contamination with
RAMs resultino from unlikely events such as
an explosion, fire or other destruction of
the facilities or equipment. A program to
handle such emergencies was established in
1968. This program is currently under review
by a committee established by the hospital
under the chairmanship of Dr. David EKipnis,
M.D., Chief of Medicine at Washington University,
to update the procedures and protocol.
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8.3.2

8.3.3

Ambulance or Taxi Transportation

Provisions are incorporated in the Emergency Procedures
Manual, including telephone listings, for transportation
of individuals to specified hospitals or medical offices.

Fire Fighting and Auxillary Services

Provisions are incorporated in the Emergency Pro-
cedures Manual, for the local fire department, police
department and utilities companies, including telephone
listings. In addition, the police or fire department
are summoned by our security service upon automatic
alarm signals at the service center.

6-4



SECTION 9

PLANT SECURITY

9.1 Building Security

9.1.1

9.1.2

Electronic Systems

All doors and windows through which unauthorized entry
can be made are equipped with devices to signal a
central service center located off site which initiates
appropriate action. These systems are activated during
non-routine working hours. In addition, our water
sprinkler system automatically activates an alarm
signal upon drop of water pressure. Manual fire alarm
boxes are also strategically located throughout the
facility.

Armed Guard Service

Provisions have been made for armed guard duty during
specified night hours. An extension of this service
is under consideration by Management to include day-
time hours.

9.2 Security Badges

9.2.1

9.2.2

Personnel ldentification Badges

All permanent and temporary employees, including
outside contractors and their employees, are issued
identification badges which are required to be worn
on site.

Temporary Visitors Badges

Visitors are issued temporary badges by the recep-
tionists who require that they sign a loghook upon
entering and leaving the facility.



SECTION 10

10. RADIATION SAFETY TRAINING SESSIONS

10.1 Attendance

All individuals who use or supervise the use of RAMs
shall attend periodic Radiation Safety Training Sessions
specific to their respective duties and responsibilities.
This training shall be provided by the Chief RSO or
Resident RSOs commencing during the first guarter of 1978.

10.2 Testing

All individuals attending such training sessions shall be
given written tests to determine their level of competency.
The results of these tests shall be maintained for review.

10-1



SECTION 11

11. ADDENDUM

11.1 Forms
1) NRC-3 11-2
2) NRC-4 (AEC-4) 11-3
3) NRC-5 (or equivalent) 11-4

11.2 Schedules
1) Schedule A (l10CFR 33.100) 11-6

11.3 Appendices
1) Appendix B (10CFR 20 11-7
2) MAppendix C (10CFR 20) 11-14
3) Appendix D (10CFR 20) 11-15
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APPENDIX B APPENDIX B
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APPENDIX B

Conconivations In Al and Weater Abeve Naturol Bachground — Continued

Elament { " —her) "
Tine (30) In 63
In 69m
In e
Zirconium (40) e
Ir 98
e

and with redisactive
hal-lite less thon 2
howrs.

Any single redlanvclide
not listed above with
decay mods other than
elpha emission or
spontansevs furien

T Rl Rl el el el

(Ses tootnotes on page 20:1%)

Table | Table
Cel 1 c Ceol ' Cel
Al Al Water
(pcumq(;.(:t/mn(ucc/m1 (uC1/ml)
. ol | Lk, on rebabigiis, T totbabodiet
1v10 7 ’ a0 1x10 ¢
e-10" ' 2%10°* %10 *
ax1’ * 1x10* =10’
3x10 7 ) 1x10* exi0?
2104 ’ 2x10 - 2x10"?
910 ¢ ' 3x10’ 2410
12107 ' avio* TR
3.10" LN S T a0 ¢
1=10" * d a0’ ex10"*
3~ ’ 1=x10" ex10"?
1x10 " -1 axio’ 216 !
0" R TN 2v10 !
TR ‘ 3«10
|
|
]
3.10" i 1x10 % 3xi0
exto 9 2x10 | 3Ix10

.
 Halutide (%) tnsotubie (1)

Vst h genng Dhat eniues given are for sulimersion i
» semispheriond nfinite clotdd of witlewne materlal

*These radon concentrations are appropri-
ate for protection from radon-223 combined
with Ity short-lived daughters. Alternatively,
the value in Table I may be by one-
third (%) “working level.” (A “working
Yevel” ia defined as any binstion of short-

2 8“"‘ radon-223 daughters, polonium-218,

1ead-214, bismuth-214 and polonium-214, in
5 one Nter of alr, without regard o Lhe degres

of equitihrium, that will reault In the witi-
d mate emimion of 1.3 x 10 MeV of alpha
particie energ; ) The Table 11 value may be
repisced by one-thirtieth () of & “working
Jevel " The itmit on radon-232 concentratious
in restricted aress may be based on an au-
|_Dual average !

14 Pur soluble mistures of U-238, U-234
and U-238 in air coemical toxicity may be the
Hmiting factor. If the percent by weight (en-
richment) of U-238 is Jesa than 8, the con-
centration value for & 40-hour workweek,
Table 1, i 02 milligrama uranium per cublc
meter of alr average. For sny enrichment,
the product of Lhe avernge concentration and
& time of exposure during & 40-hour workweek
shall not exceed Bx10* BA ~hr/ml, where
4 BA 18 the apecific activity of the uranium in-
« haled The concentration value for Table II W
W 0007 muligrams uranium per cubic meter of
2 air. The specific activity for nstural uranivm
18 877x 107 curles per gram U. The specific
activity for other mixtures of U-238, U-238
and 17234, if not known, shell be:
BA=88x10" curles/gram U Ugn;m-l
SA= (044038 E4C0004 B) 10 E207

where E {8 the percentage by weight of U-235,
expresaed as percent,

cAmended 17 TR 2NN
ot Amtended 39 1IN0, fontmte te
Jesignated 40 ) N S04
ses Amended 40 IR S0704
fAmended Ix IR 2904
fAmended ¥ PR 28400 redesignated
an 1 nTne

Nf viavy | NIVOV NOILD310Hd Y04 SAHVC*'VLS » 0 LHVd
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NOIE YO AFMRNION | 3 If any of the conditions specified below

Neve le PR S — | are met the corresponding values specified

water 8l Emors tham s raAmaL. < Sbs i iaiw .| DEIOW may be used in lieu of those specified
fo purposes of this Apgwilia 30 0 s determined o | In paragreph 3 above, .

v If the identity of each radlonuciide in

.
L M othe vdemrity and eonevatsyna M each radon
A o The Tmture v Lums - The Wmesne satore] the mizture s knowm but he concentration
shauld be derived ae Dfaws  etermine. b ench a | Of ODC Or more of the radionuciides In the
" not

é mt: '.t'!w::::v l';t‘!:' '-'l-::lr:\:m mixture s known, the concentration
it e B -

0 Appendin B ke the sje.. ¢ radonuchie when .I-ltlum-ll’u.mhmu-uop:sm
-3 0 e misture The sum o such retses Bor all 1he Appendix “B the radionuclide
- ’ @ the mittare mev nat eveved 1 (4e f"‘:‘:m ihe lowest concentration
N ) umit;
K Etawee If redwcochdes A 5 and ( are presen L

= conceutret E are 3 If tre Kentity of each radionuclide in

was Cu Cooand 0 a0 of the appluatie
MPCs, aee MPC . aat MPC o and MPC v
fnels . then the eonovnimacin « o te imated o that
e Sdiow sy evlatrmn o e
Ca “u
- 3 o SqURE Je. ot
NP MPC, NS

=

either the Menlity & 1%« concentration of any
jonucitle I the muture o © * known, the
parpeses o Appendy b shall be
purposes of Table I Col 1 —6x 10"
purpoces of Table | Col 3—4x 10"
purposes of Table 11 Col 1 -2 x 10-%
purposes of Table II. Cot. 33 x 10+

i!..
i

LA

LEEES

rm " l'ull"'1
po

| Tabie § Tabie 11

¢ Flemeet (sl mie puzx'er) sad botope
Colums 1 Column 2 | Columa | Columas 2

Alr L Crmd) W oaser Al (o Cuml) Watcr

Cuml) V WCiamd)

4

Bt knows thet Se 90 1128 11X L 1% 113, 1183,
L 16, P J13 AL, Ka T3 Ke 2N,

> y Fa B Th 2 T

L4 IS MR WiRt Ny Y
tabie 1l ouly), PO T Po iy Ko "3 RaZs Ka T
134 and Fan 336 are not

............. i s oisiia i x4

pee——. . APO— L o N SURRSSP D10
U stnown that Se 80 1109, (1122 110 110, eahie 11 |
oniyl, 273 Re 2% Ra?> (o 28w CF 256 are

............. b4l ol OO

Pu

prescnt .. °

Mmoo koown that (1 135 tabie 1 ooy KaTX% and Re

TS we Dot present : IES—— 10 E— e

¥ & u knows thel sipnaemitiers and 7 96 1 139 Py
N0 Ac 227, Re I3 FaZu by M0, and Ba 260 we not

peeset . .
U 1t 8 bsown thatl aphaemiis and PO 216, Ae 20,
Ra T and Py 20 are Aok fwesest | : e ——e -

I x5 Enown thet apbremtion and Ac 37 wrw not
e S Ixiore Sades STRBERS

Ut shnown thet Ac 77 Th O Fe 33, Pu "™ Py
TN, Pe e Pu 2, Pute, Co i C 20 el CF 20
W Rt prwsest . ... .. . vt R sl b S— IxXwre i e

w0 FosH
7
g
i
O
4
Z
e

o eRS— Ixiow entponie
e et iese

mizture of radionuciides consists of

in ore dust prior
of the uranium from
fed below may be
and it deughters through
instead of those from pasagrephs

<EfF’5.
5§a§§‘s
§§§ 8
RE
i

40 FR 50704
hl D

n

.~

R

-

of Table I, Col. 1—ix10 ™
activity. or b x 10 »Cl/
jum; or 75 micrograms per
alr patural wranjum
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PART 20 S. NDARDo FOR PROTECTION AL .‘INST R..OIATION

p

Asspxpiv €

Marerial Microcyr.»s

SIS I IRT o ivas ey swesndes e e
ARERERY AR . & o sadnt wEe eI 106
AP cosessienasssoswns 10
ADLINIRE=12Y .ocncvirncsnnsonss ¢
BRI o om0 By 10u
Arserde-T4 s g 1w
Arenu ~T6 e iinnnnann. 10
Arsemnc-TT . e aan 100
DRSERE oo vniccrarcnnbunes 10
A TOTTOLE B - L0
Bartum-140 ... v
BRI ooascni v nneimspvinn 1
ORISR .. icssnsssonsanyanen 10
ERNRENINAIIR . ccunsionsatas s e
Cotia RIS e icvcnnnnnnas 4
G EID e i srmmweasnan® i
CEEIAD ivcncsvnssrssrnannasre 0
CRRIVIlT . . .. ooy ierscananns 10
Cardob-14 .o eiceeeivncnnn 10
SRR . cice sumas s ionms smotoeds 10
Lo N —— . 100
ORI .o nsiinsnsnrnnmnessan 1
Coltm-131 .ccaciscivnctnnarons 1.000
L= e —— 1w
D 1
BENEATED oo soiions vomibisdbaisns 10
RIS EIE oo 0w s S oim i s 0
Cessum-137 . ... .. SOy 10
Chlorine-3€ ... ..o ecannn- 10
Chiortne-38 ... ... acnann w0
Cwronuum-81 ... o iiaann. .. 1,000
Cobalt-6BM ... .cvscicisonanvassen 10
CIIRIE . oo e it i o i m g 10
CRBIRE B ... .o csnnrnonsarvanses 1
Copper-64 NS — 100
Dysprosium-3€5 . oo 10
Dvspresiom-166 . ... ... 100
TERDSIRRNERIE o oo i e i ise 100
AR ETE 500 gtion ol mas sdins ws wis 100
& Europrum-152 32 Boocacoannaa. 300
f'\ Buroriuni~1582 13 $7. .ccccncrsannnn H
o Europiumi-15 oo 1
& BUPOPIREREIER- ..o i b i i e 10
I T | e A 1, 000
ﬁ Gagdoliiiiem=-188 .. .ccvcoincicncns 10
Gadouniam-150 ... ...cononn. 100
RN s st s oo e d g 5 10
NIRRT oo oo pnascanss 100
B IME o cie v vesr s 100
Gui€=i3¥ . e B 100
Han w181 .ccciencinninns 0
Holrniam-166 ..o cvenne. .. 100
SVOPRIRIAE oo dhsunan webas 1. 000
f ol STTETEN § T — - 100
U T T 10
IDGAmARIom ... inaeciinnnna- p{en)
Inium-318 . ... 10
Todine-123 ... . . .. 1
lomhine- 1238 .......ocmnaannnnns 1

BOIERTIR | & 5o ovin s ooin smhutsara c1
lodine-131 PP 1
T Y RS i0
Jodine-133 ... ....... e ]
lodine-134 10
lodine-135 10
Indium-192 0
BIUm-IE . e 100
o SSPERREEECESREE T
IR o ot i s o i 10
Krypon-85 ... ... 100
Keypton-8Y ...ooeicicniroranasn- 10
Lanthanum-149 e
L DO L RSN 100
1 A TR 10
10
10
100
100
10
100
100
160
100
0
SRS .. cinaseiiin i csas s o0
Noblumm-93en .. ... .. e
SR o e :
DNIREEDY . coiivis s omnisrihes i0
OMum-188 ... o eniaaana. 10

Matengl Microcuries
Cmivw -8, ....... 100
Camyup:-191 . . ... Joo
Cim.ume193 100
PRIl o303 .ccovvnvnvas 1w
| T TR " 100
Phosphorus-32 ..... 10
PRUR=IB] . .cccvesnsrnnsnianse 100
o TUIT-TTTCW L L R— 100
MINUI-I08 e crrcennes 10
PRUNUIE-IITM ...ccncccncccnerans 100
PRI ... coiscenmsansnes | IOB
PROBIMID-BI8 ...cccnvrinronnons .o
o e— 01
Potassium-42 ... ... 10
Prascodymiunmi-142 100
Prascodi ntum-14. 100
10
10
.ol
100
100
100
100
10
10
100
Ruthentum-103 10
RUthemi U308 oo avcvanconncnsse 10
Rutheaium=~106 ... ... ... SU— 1
T TR R —— 10
Samarium-183 .. .ccccncnnnnnnsnnes 100
10
100
10
10
100
10
Stiver-110m ...... P ——— - 1
Silver-il2 100
Sadinm-2¢ 10
Stroolium-8S . 10
b OIS IER ... conscireransns 1
:‘ SHWORNUDI e oo cnnrmrsssnnrae o1
@ WMABERM] icosrvisossanespnens 10
2t BENSICARER v v snasenn e 10
e TS oo cnrnensarnunansss TP
B Temluelil .....ccccsenanovance 10
Pl T T S —— 10
TeChMUIMBDTE® covvancronrecass 100
Tecnne lum-87 . . cciciennnsnann 100
ToNne iAW~ .....cvcnnennsena 100
TR . cisvsnsesincisans 10
TN UM IR . .cvvcssrmncnnsae i0
10
100
10
100
10
10
10
o0
3 100
TRALL IS ... - veecrersnsnnses 100
ORI i o b o il nos s 10
® M vorium (D8UrS) e e ceenaennes 100
TR & o inhnsn aaasirnbsntn
Thubux-171
TR o obmennnne snceniinhipeisondinn
TRRAATE . o s nnse sncpnS T St
Tungsten-181 ..
Tungs. ea-185
Tung:ec-187
*% 0 antum (natural)®. .
Ursmiumy+233 ... ..ccvesnsasse PR— P
Urenium-234—Uranium-235 ... ... .01
Vit : B8 ...vccancees cosauses 10
XeROZ I3 Bl ..cccnicnasoninncncs
Xenor-133 . .....
BRREERE o553 wovnnsssasasinne
Yiternium-17%
Yirtumr-90
Yttrtum-91
Yiinum-92
Yrrtur -93
Ziac-£3
FATY 5 - AR
Zisc-6% .. shd's
Lozl . ...
SR UZalD . cvsi s inacaimnsrne 10
SMEUEBIY .. onvinn cospemnaane 10

Any alph, emitting radionuctiide
Dot isted ahbote or mixtures of
sipha emitters of unknown com-
position

Any radionuclide other than alpha
emitung radicnuclides. not listed
above or mixtures of betm emit-
ters o! unknown composition .. 2

Nore For purposes of {4 20 203 and 20 304
where there is involved a comblnation ! 1so-
topes in known amounts the limit for the

m

35 FR 6425

combination should bLe derived as follows
Determine. for each Isotope in the combine -
tion, the ratio between the quantity present
in the combination and the limit otherwise
established for the specific 1sotope when ot
in comtination The sum of such ratios for
All Whe isOOpes 1N the combInAtion may not
exceed U177 (le unity”). Example For pus-
poses of § 20304, if a pariicular batch con-
13ine 20.000 wi* of Au'E 3nd $0.000 (i
of ¢™, u may abo anclude not more than
300 Ot of 57 This hmit was determined
a follows

198 ~14 an
. 1 £ oy JAN
o B B Tt
The denominator in each of the above
was obtained by multiplying the Sgure
the table by 1 000 as provided in § 20 304

TSE

on alpha disintegration rate cof
~232. Th-230 a=d their daughter products

sipha disintegration rete of
and U-235.

.
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mpoe- s O

CONMNISSION

ORCEMENT REGIONAL QFRices

Reg o

Anagress

Tetephone

Daytime

Noghts and
HOoLas v

L -~necticyt, Delaware. Datnct of Co
~pia, Rrauv, ki yiand. Nasathe
o iy, Mo HGMmERh TE, New erscy
tw e Yorm, Peansyivania, Rhode LS
wha, ana Vermon®

won |, USNRARC
Otlice of tnspcction ano
Entarcemen:
831 Park Aserwe
wing o Prussa. Pa 19406

(21513374680

(21 23055

Aasama. tionca, Georaw, Kemtutky,
S asanpDe, “owth Corclinag, Panzma
Cavst 2o, Puenic Rico, South
Caratna, Tenneywe, Virginia, Viegn
18N, ANa West Vaging

Qc’-on i, USNRC

Otfice ot Inspecton and
Entorcament

230 Peachiree St NW

Sute 1217

Atlants, Ga 130303

(404) 271 4503

M0<) 72 . 4%

"

Hnoa Ingena, lows. VICh
yota, Masout, Ofha. ang Wisconsn

. Manne-

~roﬂ e, USNRC
Otfice of Inspection and

Eatorcement
19% Rooseveit Rosa
Gien Elyn, M. 6007

(312) 858 2680

(J12)8%8 2860

LAY

s 84ds, COOI300, +G3NO, Wbt
raand, Montana Neoraska, New
e nso Tsorth Dewota, Okianoma.
sautn Danots, Tesas Utah, ang
Wy rumung

", e tV, USNRC

Otfice of Inspecton anad
Entorcemen?

611 Ryan Plaza Dove

Suste 1002

Arington, Texas 16010

BV ) 354 2000

817) 3)a 2200

v

Ztasses  Nvrona, Cattorng, FMawan,
rervdGd. DRe@an, Aasinglon. ang us
sere s 377 DOAMEONE A e
L TR

ﬁo,-on v, USNRC

Otfice of irspection anc
£ otorcement

990 N Cartorme B

Sute 205

watnyt Crees, Caut
4596

(A% ) abb-101

Wit )skecitl

Q) FR 42557
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