LICENSE

<
14
V)
-
<<
<
<

wl
O
14
o—

{

ICATION FOR SO

i

APP




ind betie

/

Latieb /T (A







0 is Mr. Albert J. Melberg, Manager, Ceramic Fibers Products Project.
Mr. Melberg has a BBA from Hamline University and has been with 3M
Company for 32 years. He has been involved with thorium since 1971 as
a Marketing Director and as Manager of the Ceramic Fibers Products
Project. Mr. Melberg was provided Health Physics training on two
separate occasions with each session lasting two hours. This training
was provided by M. W. "inz of Health Physics Services. The sessions
included formal lecturing and discussion of application of the lecture
material to the use of source material by the Ceramic Fibers Products
Project. The content ot the training sessions is outlined below:

1. Radiological and Chemical Properties of Thorium.

2. External and Internal Exposure Hazards, Including Exposure Limits
and Biological Effects of Radiation.

3. Basics of Safety and Handling Procedures.

h Fxplanation of Safety and Handling Procedures to Protect Employees
from Hazards of Thorium.
a) Protective Clothing.
b) Contamination Control Program.
ec) Waste Disposal Program.
d) Inventory.
e) Personnel Monitoring Program.
f) Fmergency Procedures.

Se Applicable Parts of 10 CFR 19, 20 and 40 and NRC STB-1129 License
Conditions.

ITEM 11(a)-RADIATION DETECTION EQUIPMENT

Personnel Monitoring

¥ilm badges are provided to all personnel involved with thorium at 3M
Center, the 3M Chemolite Plant and the 3M Menomonie Plant through a
purchase agreement with R. S. Landauer, Jr. and Company. The film
badges are changed on a monthly basis.

Radiation Detection Fquipment

Instrumentation for monitoring radiation levels and performing
contamination assessment are listed below.



Number of

Instruments

Model Number

3M Chemolite

Eberline Model RO-2
Eberline HP-210 Probe
with MS-3 Scaler
Fberline PRM-f with
AC-3 Probe

3M Menomonie

1
1

1

3M Center

N

Fberline Model RO-2
Eberline HP-210 Frobe
with MS8-3 Scaler
Eberline PAC-LS

- Health Physics Services

Fberline Model RO-1
Eberline Model RO-3
Fberline PAC-LS

Eberline PRM-6 with

AC=3 Probe

Eberline HP-210 Probe
with M8-3 Scaler
Eberline AC-23 Probe
with RM-19 Ratemeter
Eberline E-530 with
HP-190 and HP-2T70 Probes
Nuclear Chicago 2650 with
end and side window
probes.

Radiation

Detected

Victoreen Model 570 Condenser

R-Meter

Air Sampling Equipment

Range
(mR/hr)

0~5,000

0-500,000

0-5,000

1-2 x 106

0-500,000
0~5,000

1-2 x 106
0-500,000

0-500,000

1-100

cpm

cpm

cpm

cpm

cpm

Window
Thickness

(mg/cm®)

T & 400
1.k-2.0

1.5

(several chambers)

Three Fberline Model RAS-1 air samplers (one at 3M Center and two at 3M
Menomonie) and one Hi-Q Filter Products Company Model CFSO-V air
sampler at 3M Center are available to monitor the presence of airborne
materials when thorium is being processed at Menomonie or Building 219.
Particulate samples are collected on air filters which are then decayed
to eliminate natural occurring radioactive materials and counted in the
Eberline HP-Z10 probe with MS-3 scaler units.

Surveying

Assaying

Monitoring

Surveying

Assaying
Monitoring

Surveying
Surveying
Monitoring
Monitoring
Assaying
Monitoring
Monitoring
Monitoring

Surveying



ITEM 11(b)-RADIATION SUSVEY INSTRUMENT CALIBRATIONS

Dose Rate Measuring Instruments

The portable radiation survey instruments (FIC RO-1, R0O-2, RO-3, and
F-530 with side window probe and the Nuclear Chicago 2650 with side
window probe) are calibrated semi-annually by placing them in a known
radiation field from a Cesium-137 source and observing the meter
response. The sources are possessed and used under U.S. NRC License
22-00057-06 at 3M Static Control Systems Division facilities in New
Brighton, Minnesota. The calibration facility contains a 3M Model AWF6S
source and a 3M Model 4DEL source containing 50 millicuries and 10
curies of Cesium=137, respectively. The facility is calibrated using a
Victoreen Condenser R-Meter which is calibrated by Victoreen against an
NBS calibrated Cesium-137 standard. For instrument calibrations the
survey instrument is placed at a known distance from the source where
the radiation field is known. A two point calibration is performed on
each scale with the two points separated by at least 50% and a survey
instrument is considered properly calibrated when the instrument
readings are within plus or minus 10% of the known value at each point.
The instruments are calibrated by a member of Health Physics Services.

Portable Alpha Survey Meters

The Fbherline PAC-LS and PRM-f meters with AC-3 probes are calibrated
semi-annually by a member of Health Physics Services. They are
cnalibrated with Eberline Model 99L-1 certified Plutonium-239 Alpha
Calibration Standards which contain four sources having a total
activity of approximately two microcuries. The sources are accurate to
plus or minus 2% of the stated value and are traceable to primary
standards maintained by the National Bureau of Standards.

HP=210 Probe with MS-3 Scaler

This system is used for evaluating smear tests and air sample filters.
The instruments are calibrated with an Fberline Model DNS-L certified
Thorium-230 alpha calibration standard. A calibration including a
plateau check with the Thorium-230 calibration standard is conducted
quarterly under the supervision of a member of 3M Health Physics
Services. Fach time the 2ounter is used for assay work, a Cesium-137
check source is used to determine that it is working properly.

ITEM 11(c)-AIRBORNE CONTAMINATION CONTROL

The thorium nitrate crystals which are used in charging the chemical
reactors are not readily dispersible in air. Air samples which have
been taken during the charging operation have shown airborne
concentrations to be less than 10% of the maximum permissible level of
6 x 1011 microcuries per cc. Because of the low airborne
concentrations, air sampling is not conducted during the charging



operation. As a precaution, when charging the thorium nitrate to the
chemical reactor, the operators wear a 3M Brand 9900 Dust Respirator,
rubber gloves and coveralls to minimize internal radiation exposures.
Smear testing is conducted around the reactor after the material has

been charged.

The thorium-containing concentrate is frozen after it is removed from
the chemical reactor and remains frozen while being shipped to 3M
Menomonie or 3M Center, Building 219. Until used it is maintained in
the frozen state in freezers. bBecause the concentrate is sealed in
plastic containers and frozen, dispersal of the material is extremely
unlikely and it is concluded that the storage and shipment in this
manner present little hazard. At either 3M Menomonie or 3M Center,
Building 219, the thorium containing concentrate is thawed and formed
into micrograin ceramic materials and heat treated. An Eberline Model
RA€~1 air sampler is operated continuously to monitor for the presence
of airborne materials when thorium is being processed at Menomonie.
Air samples to date have shown the average airborne concentration of
thorium to be less than 10% of the maximum permissible zoncentration
level of 6 x 10~11 microcuries per cc.



ITEM 12{a)~SAFFTY FEATURES AND PROCEDURES

Thorium nitrate is initially received at 3M's Chemolite Plant in metal
drums and is stored away from flammable materials. When used, the
thorium nitrate is emptied directly from the metal shipping containers
into chemical reactors for processing into thorium hydroxynitrate and
finally into concentrate form. No flammable materials are used in the
processing of thorium. The equipment and b»uildings in which the
thorium is processed are constructed to qualify the process area as a
Class T Group D area when processing flammable materials for other 3M
products manufactured there. Thus, all equipment is designed to
process flammable materials without experiencing fires or explosions.

Once the material has been formed into the thorium-containing
concentrate, it is frozen and stored in freezers away from flammable
materials. It is packaged in dry ice when it is shipped from 3M
Chemolite to the Menomonie Plant or 3M Center Building 219 in DOT
approved containers and is stored in freezers until it is needed for
final processing into micrograin ceramic material.

Flammable materials are not used when processing the concentrate into
ceramic material and the final product is stored away from flammable
materials. All radicactive waste is stored in metal DOT approved
shipping containers away from flammable materials.

All 3M plants have emergency teams trained to provide first aid and
fire coverage. Surveys are conducted on a routine basis to check on
the =dequacy of fire fighting equipment and first aid supplies. An
agreement exists between 3M and the St. Paul Fire Department and the
Fast County Line Fire Department to respond to calls at 3M Center,
between 3M and the Nrove Estates Fire Department to respond to calls at
Chemolite, and between 3M and the Menomonie Fire Department to respond
to calls at the Menomonie Plant.

ITEM 12(b)-EMERGENCY PROCEDURES

Should an emergency situation arise which involves release of thorium
containing material to the work area, to the environment, or to the
sanitary sewer system in any of the facilities where thorium is
processed, immediate action is taken to secure the source of release
and to isolate areas which may have become contaminated. Access to any
contaminated area is restricted and decontamination of personnel is
begun immediately using conventional cleaning techniques including
removal of contaminated clothing if necessary. 3M Health Physics
Services is notified immediately and a Health Physicist is dispatched
to the affected area to evaluate personnel exposures and releases and
to determine if notification of the YRC and other authorities is
required. The Health Physicist assists in clean up oprrations and
determining when areas are cleaned to unrestricted area limits at which
time the affected areas can be re-entered by laboratory or production



personnel to commence normal operations.

ITEM 12(c) - RADIATION SURVEY PROGRAM

General Program

The general Radiation Safety Program is outlined in Section I of the 3M
Health Physics Manual enclosed as Attachment B.

3M Chemolite Program - 3M Chemolite

1.

2.

External Exposure

In order to minimize external exposures, containers of thorium
nitrate and frozen theorium-containing concentrate are stored in
areas away from those normally occupied by personnel. Film badges
are worn by all personnel involved with thorium production.
Exposures to personnel since film badging was begun in 1974 have
been well below 25% of the limit specified in 10 CFR Part 20.

Contamination Control

Contamination control is based on adherence to strict containment
procedures and a surface contamination testing program. When
thorium nitrate is charged to a chemical reactor, the operator
wears rubber gloves and a lab coat or coveralls and a 3M Model
9900 Dust Respirator. In addition, the area around the chemical
reactor is covered with paper or plastic to catch any material
which may have spilled during the operation. After the maierial
is charged, the paper or plastic is disposed of as radiaoctive
waste and wipe testing is conducted to determine whether or not
any contamination has resulted. If contamination in excess of the
limits specified below is found the area affected is thoroughly
decontaminated.

During the remainder of the thorium process, an area contamination
survey using an Fberline PAC-4S or PRM-6 with AC-3 alpha
scintillation probe alpha scintillation survey meter is performed
at specified areas at least once each shift and when a spill has
occurred. Wipe testing is performed at specified times during the
process when material is charged to or drained from process
vessels and when a spill has occurred. Contamination limits
permit (1) total maximum levels of 3000 dpm alpha/100 square
centimeters provided the average does not exceed 1000 dpm
alpha/100 square centimeters and (2) removable levels up to 200
dpm alpha/100 square centimeters. When levels in excess of these
limits are found, cleaning is performed until the limits are
complied withe All cleaning materials are disposed of as
radioactive waste. Solid radioactive waste is collected in DOT
approved waste containers. When filled, these contairners are



3.

stored in locations away from generally occupied areas until
shipped off site to a licensed waste disposal facility.

Sanitary Sewer System Releases

Effluent containing small amounts of thorium is released to the
sanitary sewer system in accordance with the provisions of 10 CFR
20.303 whenever chemical reactors are cleaned. Every effort is
made to remove as much activity as possible prior to cleaning.
The chemical reactors are filled with water and other cleaning
solutions to dissolve any residual activity and a sample of the
effluent is assayed to determine the concentration before release.
In addition, the amount of thorium being relsnsed to the sewer
system is ~alculated based on a material balance (the amount of
starting material minus the amount of product). A record is kept
of the quantity and concentrations of thorium discharged. The
inside of the chemical reactor is wipe tested and areas showing
removable contamination greater than 200 dpm alpha/ 100 square
centimeters are subject to recleaning.

3M Menomonie Plant

1.

2.

External Exposure

The process area in the 3M Menomonie Plant is isolated from the
remainder of the building to restrict occupancy to only those
individuals who are directly involved in the micrograin ceramic
material production operation. The containers of frozen
thorium-containing concentrate received from 3M Chemolite are
stored in areas away from those normally occupied by personnel as
are containers of radioactive waste. This serves to minimize
external exposure to all personnel. Film badges are worn by ail
personnel involved with the thorium production process.

Contamination Control

The thorium production area is established as a controlled area.
Access is limited to only those personnel directly involved with
the thorium production. There are a limited number of access
points to the area and physical barriers and instructional signs
exist at these access points to inform personnel they are entering
a controlled area.

All personnel working in the are¢a wear protective clothing such as
smocks or coveralls and shoe covers. Upon exitinxg the controlled
area, the protective clothing and shoe covers are removed.

The production area is vacuumed with a vacuum cleaner containing a
HEPA filter once a shift and the area is also wet mopped once a
shift. When thorium is being processed, wipe testing is conducted



3.

on floors, stationary equipment and other surfaces at least once
every two weeks. The removable surface cocntamination limit in the
controlled area is 1000 disintegrations per minute alpha per 100
square centimeters. The fixed surface contamination limit is
25,000 disintegrations per minute alpha per 100 square centimeters
provided the average does not exceed 5,000 disintegrations per
minute alpha per 100 square centimeters.

Uncontrolled areas immediately outside the controlled area are
wipe tested at least once weekly. The limits which apply there
are as follows. The fixed contamination limit is 3,000
disintegrations per minute alpha per 100 square centimeters with
the average being 1000 disintegrations per minute alpha per 100
square centimeters. The removable contamination limit is 200
disintegrations per minute alpha per 100 square centimeters.
Fixed surface contamination is assessed every two weeks using an
Eberline PAC-LS alpha scintillation survey meter or an Eberline
PRM-6 with AC-3 probe alpha scintillation survey meter. Any areas
showing contamination in excess of the limits specified above are
cleaned until the limits are complied with.

All equipment being removed from the controlled area 's surveyed
for fixed and removable contamination and must comply with the
uncontrolled area limits specified above.

Air Sampling

Air sampling is conducted at two locations within the production
area where it is possible for thorium to become airborne.
Continuous air samples are collected at these locations to measure
the maximum airborne concentration an individual can be exposed
to. Using the measured airborne concentrations, employee internal
exposure assessments can be made. Air sample filters are changed
every two weeks and decayed at least two days before counting to
allow the decay of the natural occurring radon and thoron
daughters. Gelman Type A or E glass fiber filters are used as the
collecting medium. Air sample filters are counted on the Fberline
HP-210 probe and MS-3 scaler.

The sensitivity of assay is L4 X 10-13 microcuries per cubic
centimeter. Air samples have shown the average airborne
concentration of thorium to be less than 10% of the maximum
permissible level of 6 X 10-11 microcuries per cc.

3M Center Building 219

1.

General

Presently only finil product storage and shipment, temporary
storage of raw material and frozen concentrate, quality control






packages and waste disposal.
Se Inspecting facilities for adequate posting and labeling.

If deficiencies are found they are discussed at the time of the audit
and corrective actions are decided upon. Following an audit, a formal
written report is sent to the person in the facility having radiation
safety responsibilities and to Mr. A. J. Melberg. A quarterly summary
audit report is also sent to Mr. Melberg.

Thorium Inventory Control

Thorium nitrate is ordered by the 3M Chemolite facility. Prior to
ordering new material, the inventory records are checked to ensure that
the possession limit of 2273 kilograms will not be exceeded upon itc
receipt. A purchase requisition is then forwarded to Health Physics
Services who makes an additional check to ensure that possession limits
will not be exceeded and then the requisition is forwarded to 3M
Purchasing where the purchase order is written.

When the material is received at the 3M Chemolite facility, an
additional check is made to ensure that the possession limit is not
exceeded. If not, it is accepted. If the possession limit is exceeded
part of the material may be forwarded to 3M Menomonie or 3M Center
Building 219 assuming their possession limits will not be exceeded. If
possession limits will be exceeded at any of the facilities the excess
material will be returned to the supplier.

If the quantity and form of received material are greater than the
limits specified in 10 CFR 20.205, the packages are monitored and a
record is kept of the results. If monitoring results show external
contamination is greater than 0.01 microcuries/100 square centimeters,
or radiation levels exceed those in 10 CFR 20.205(c)(2), 3M Health
Physics Services is notified. They will in turn notify the appropriate
regulatory agencies and transportation firins.

The master inventory records are maintained at the 3M Menomonie Plant.
Building 219 and the 3M Chemolite facility forward receiving and
shipping reports to this facility so that up to date accurate records
may be maintained for all locations where thorium is being used. On a
semi-annual basis, a physical inventory is performed at each site to
determine the amount of thorium physically present. The running
inventory is then corrected to reflect the actual physical inventory
amounts. Explanation of differences between the running and physical
are determined and are placed in the inventory record file.

Personnel Training Program

3M Chemolite

All personnel at the 3M Chemolite facility are instructed in the



hazards of natural thorium in relationship to their respective
production activities. This training is provided by the Plant Safety
Engineer using a videotape in which a member of Health Physics Services
outlines the Radiation Safety Program and the Plant Safety Engineer
outlines the specific responsibilities of the employees. All personnel
view the videotape prior to commencing work activities.

Fach person is informed that the production operations are being
performed under a radiocactive material license granted by the U.S. NRC.
Personnel are further instructed that a manual detailing the Radiation
Safety Program at Chemolite is maintained by the Plant Safety Engineer.
It contains copies of Section I of the 3M Health Physics Manual,
detailed additional radiation safety procedures written by Health
Physics Services, 10 CFR Parts 19 and 20, and a copy of the U.S. NRC
License and amendments. This manual is available for personnel to
review at any time. At each training session each person is requested
to uign a training acknowledgment form which is placed in the training
file maintained by the 3M Chemolite Plant. Health Physics Services is
advised of those personnel who have been trained by the Plant Safety
Engineer.

3M Menomonie Plant

All personnel who work with thorium at the 3M Menomonie Plant are
instructed in the hazards of natural thorium in relationship to their
respective production activities. This training is provided by the
Menomonie Flant Thorium Production Superintendent using an audio tape
recorded by Health Physics Services outlining the Radiation Safety
Program and the specific responsibility of the employees. All new
employees listen to the tape when they commence working in the Ceramic
Fibers Product production facilities.

Each pe:sson is informed that the production operations are performed
under a radiocactive material license granted by the NRC. Personnel are
further instructed that a manual detailing the Radiation Safety Program
at Menomonie is maintained by the Thorium Production Superintendent.
It contains copies of Section I of the 3M Health Physics Manual,
detailed additional radiation safety procedures written by Health
Physics Services, 10 CFR Parts 19 and 20 and a copy of the U.S. NRC
license and amendments. It is available for personnel to review at any
time.

Upon completion of initial training each person is requested to sign a
training acknowledgment form which is placed in their personnel file.
Health Physics Services is advised of those individuals having
completed their training.

For women employees, a training session discussing U.S. NRC Regulatory
Guide 8.13 entitled "Prenatal Radiation Exposure" is also provided.
This training is recorded on a videotape by a member of 3M Health



Physics Services and is shown to the employee by the Menomonie Plant
Thorium Production Superintendent. Upon ~omvuietion of this training,
all women are requested to sign a training acknowledgment form which is
also inclrded in their personnel file. Each woman also receives a copy
of Regulatory 3uide 8.13.

Should additisral training be requestead or should quarterly audits
indica:a tha% »sdditional training is required, "=alt" “lysics Services
will arrenge ‘9 provide the additional training *hrcv:h the Menomonie
Plant Thor{um Production Superintendent.

ITEM 13 - RADIJACTIVE WASTE DISPOSAL

Solid Wasia

S0lid mdioactive waste consists of filters, scrap ceramiz material,
gloves, contaminated clsaning materials, etc. The =scli”’ wnate is
collected in DOT approve?! waste cszatainers and is packaged and labeled
in accordance with appropriate regulations before transfar to a
licensed radioactive waste disporal facility. Small amcants of liquid
are either solidified, dried or alrOrbed on approvesa absorbent material
in accordance with tiile requirementa of the waste disporal facility to
which the waste is being shipped »nd processed as waste in DOT approved
containers.

Equipment which has been used for thorium work is decortazinated before
it can be used in an unrestricted area. If the equipment cannot be
decontaminated to acceptable levels ‘see Cuastamination Control above)
equipment (s stored in a secure location and used only for thorium work
or is processed as radiotctive waste.

Sewer Discharges

All reasonatble stepes are taken to prevent discharging of thorium to the
sanitary sewer system. However, certain steps do require that small
amounts of thor.um he discharged. These discharges are made in
accordance with the provisions of 10 CFR 20.303. To minimize
discharges, washinge from small vessels are collected in containers
vhere tre water is allowed to evaporate and the solid sediment is
treata’ as 8olid radiocactive waste.

All waste shipments are coordinated and audited by Health Physice
Services personnel to ensure thal the meierial !s packaged correctly
and ic shipped in accordance with requir®#nts of the U.G. NRC and DOT
regulations.
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INTRODUCTION

The use of radiocactive materials and other ionizing radiation
sources used by 3M Company can be divided into four general
categories; sealed scurces used in manufacturing and production
arcas, sealed sources for sterilization of products, sources
used in research for product development and improvement, and
radicactive material converted into useful products. Each of
these four area€ requires special procedures to assure that
good practice minimizes personnel exposure to ionizing radiation
and that exposures are within the radiological health standards
of various regulatory agencies.

section I of the 3M Health Physics Manual covers general
radiological health policies and outlines administrative respon=-
sibilities which apply to all users of ionizing radiation sources.
This section is intended for use with one or more subsequent
sections.

Section II covers those policies and procedures which specifi-
cally apply to the users of sealed radiocactive scources, x-ray
gauges for coating weight measurements and electron becam equip-
ment for curing.

Section III contains those policies and procedures which apply

to research and development activities where limited amounts of
radioisotopes are used for tracer studies and for product de-
velopment. This section is intended primarily for laboratories
at the 3M Center where relatively small quantities of unsealed
isotopes are used, but also covers custom made equipment develop-
ment activities necessitating sealed source handling. Activities
covered by this section are those which are typically permitted
under a U.S5. Nuclear Regulatory Commission Type B broad scope
byproduct material license.

Section 1V of the manual is for the 3M Static Control Systems Dept.
whose work is permitted under a Type A broad scope byproduct
material license. The scope of activities under the Static

Control Systems Department necessitates special radiological
health considerations and these are covered in this section.

Section V of the manual is for the Medical Products Division
which operates a gamma sterilization facility at Brookings,
South Dakota. Special design considerations of the facility
and the amovnt of radioactivity being used in it necessitates
special consideration even though the material is in sealed
source forim.

Page 1.1
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Medical Department, Health Physics Services

The possession of radiocactive materials requires licensing
by the U.S. Nuclear Regulatory Commission or one of the
states with which the NRC has reached regulatory agreements.
Those states which have not reached agreements with the NRC
require the registration of radiocactive materials. The
possession of all other ionizing radiation sources such as
x-ray machines, requires registration in most states.

These licensing and registration requirements have been
established to assure that users of ionizing radiation
sources have adequate health and safety programs.

lealth Physics Services is a section of the 3M Medical
Department and serves as a central coordinating group for
3M's licensing and registration activities. Its responsi-
bilities were established by the 3M Management Committee

in

A.

1959. PFunctions include:

Establishing and supervising external radiation
monitoring programs.

Studying radiation source handling procedures and
recommending improvements.

Conducting training sessions for persons unfamiliar
with radiation safeguards and procedures.

Establishing controls to prevent exposure to persons
outside radiation controlled areas.

Establishing and maintaining a central recordkeeping
system.

”

Establishing waste disposal procedures.

Establishing procedures for prevention and control of
emergencies.

Establishing controls to minimize radiation exposures
to employees and the public.

Establishing controls to minimize the releasc of radio-
active material to the environment.

Participating in the planning of laboratory and production
facilities where radiation sources are to be used.

Inspecting and auditing activities invelving ionizing
radiation scurces to assure compliance with the regulations
of such agencies as the Nuclear Regulatory Commission,
Department of Transportation, Occupational Safety and
Health Administration, and state health departments.

Handling licensing and registration activities with the
Nuclear Regulatory Commission and state agencies.

Page 1.2
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Special Byproduct Material

Special Byproduct Material licenses are issued for the
distribution of certain products containing radioactive
material. These are called general licenses or exempt
distribution licenses. Such licenses are issued to
the 3M department or division which distributes the
material. The applicotion for such a license is pre-
pared by that department with Health Physics Services
performing the health and safety evaluations. The
completed application is reviewed, approved and for-
warded to the NRC or an Agreement State by Health
Physics Services.

Source Material and Special Nuclear Material

Source Material and Special Nuclear Material licenses
are pursuant to a different set of regulations than
those for Byproduct Material Licenses. Applications
have a significantly different format and the health
and safety program is often such that special procedures
are necessary. These licenses are issued in the name of
the department or division using the material. However,
the application for the license is a cocperative effort
between that department or division and Health Physics
Services. As with the other licenses, Health Physics
Services submits the completed application to the NRC.

Registrations

Registrations are submitted by Health Physics Services
to the appropriate state agency. These registrations
apply to both radiocactive materials as well as machine
type ionizing radiation sourcés. In the case of radio-
active material in non-Agreement States the registration
is a matter of informing a state agency that the
material is in 3M pcssession since the NRC health and
safety regulations apply. With x-ray and other machine
type ionizing radiation sources the health and safety
regulations of the state are applicable and the use of
the registered source must be in compliance with them.

Page 1.4
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III.

Hlealth Physics Audits

Title 10, Parts 19 and 20, Code of Federal Regulations
contain the standards for protection against radiation
with which the use of radicactive material must be in
compliance. Agreement States have similar regulations
and non-agreement states have regulations for the use of
ionizing radiation producing machines. Health Physics
services conducts periodic audits to determine that the
use of ionizing radiation sources is in compliance with
these regulations, the conditions on the licenses, state-
ments in the license applications, and 3M policies. These
audits and surveys include such things as:

1. Reviewing inventory records.

2. Conducting radiation surveys with portable survey
instruments.

3. Reviewing personnel exposure records and monitoring
needs.

4. Reviewing source leak test procedures.

8]
.

Inspecting the facility for adequate posting and
labeling, storage facilities, and disposal methods.

Upon completion of an audit where radiocactive material is
used, deficiencies are noted and methods of correcting them
are recommended. The user of the material is then expected
to correct the deficiency. Failure to correct it can
jeopardize the license and the ability of other users to
work under it; therefore, the privilege of using radiocactive
material is contingent upon compliance with all appropriate
regulations.

Similar audits are conducted for ionizing radiation producing
machines. During these audits a determination is made re-
garding whether the equipment meets the applicable 3M and
state standards. Standards can vary from state to state,

but installations meeting the 3M radiation exposure criteria
will meet the occupational exposure criteria of all states.

Page 1.5
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Radiation Safety Officer and User Training

It is important that all ionizing radiation source users
are knowledgeable about the radiation safety aspects of the
source they are using and about the regulations which apply
to its use. At any one 3M facility several users may be
involved; however, one of these is to be designated the
Radiation Safety Officer (RSO). His specific responsibilities
are outlined in subsequent sectiors of this manual. When
there is only one user in a facility he shall be the Radia-
Safety Officer. Although manufacturing plants are not con-
sidered a facility an RSO will be appointed whenever radio-
active material in thickness and level gauges is used in
the plant.

Users and/or RSO's will be provided with the training they
need by a Health Physicist. As a minimum, this training

will include a discussion of: (a) external and internal
health hazards, (b) handling techniques, (¢) emergency
procedures, (d) permissible quantities of radiation exposure,
(e) surveys, (f) posting and labeling, (g) personnel monitor-
ing, (h) waste disposal, (i) reports and records, and (j) the
3M health physics Program. The training will be specific

for the type and quantity of radioactive material to be used.
If at a later date other types of radioactive material are
to be used, additional training will be provided.

Those RSO's in manufacturing plants using thickness gauges
with beta sources will be shown how to open the source
housing so that shutter solenoids, fail safe springs, and
other components needing repair can be serviced. Should
removal of the source be necessary it will be done only by
a4 manufacturer's representative or a 3M Health Physicist.
As part of the training program an RSO may be shown how to
do it, but source handling will be limited to the health
physicist. Source removal should only be necessary when a
replacement is necessary after a one half-life period of
service.
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Waste and Contaminated Materials

Although regulations permit the disposal of limited gquantities
of radioactive waste by burial in the ground, release to

the atmosphere and release to sanitary sewer systems, such
methods should not be used whenever other alternatives are
feasible. On a regular basis waste pick-ups are scheduled

in the St. Paul area by an NRC licensed waste disposal
organization. This organization transports solid and

ligquid wastes to government licensed burial sites. Solid

and liquid wastes should be packaged by 3M for transfer to

the waste disposal organization.

Whenever radioisotope work may create significant airborne
activity such work should be performed in hoods or glove
boxes having special air cleaning systems such as absclute
filters. Such systems will remove most of the particulate
radioactivity which can then be discarded as solid waste
material. Hoods and glove boxes designed to prevent re-
lease of material to the working environment as well as

to the public environment require certain minimum specifi-
cations and often special monitoring systems. These
monitoring systems usually consist of a means for exhaust
stack sampling and are designed for continuous or inter-
mittent samplir , depending on the need. A program establish-
ing sampling *requency and analytical techniques must be
prepared 1 conjunction with the monitoring system.
Accordingly, Health Physics Services must be consulted when
such systems are contemplated and designed.

Equipment which has been used for radioisotope work must
be decontaminated before it can bg used in a non-radiation
area. The degree of decontamination necessary will depend
upon the nature of the equipment, how it is to be used

and the nature of the isotopes involved. These decisions
will be made on an individual basis by Health Physics
Services and will follow appropriate regulatory guidelines.

For the most part inexpensive glassware should be discarded
as solid radioactive waste to avoid discharging radiocactive
material into the sanitary sewer systems as part of clean-
ing procedures. Laboratory equipment which carnot be dis-
carded should be cleaned using procedures which will minimize
the amount of radiocactive material reaching the sanitary
sewer. .

Whenever it appears that significant amounts of radiocactive
material may be discharged into a sewer system a monitoring
program is to be established. Such a program will consist
of suitable sampling eguipment and procedures for handling,
analyzing, and recording sample results.
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X1,

Exposure Standards

Radiation exposure standards are based on the concept that
an individual working with ionizing radiation sources can
safely receive a whole body dose of 5 rem/calendar year

from age 18 throughout his working lifetime. Included with
this is the concept of dose bank which means that whenever

a person receives less than 5 rem in any calendar year, the
unused part can be incurred at the rate of 12 rem/year in
succeeding years until such time that his total dose reaches

5 (Age-=18). All 3M personnel engaged in activities covered
by a Type A license are under the dose bank concept of
exposure. An example of how this works is as follows.

If an employee is 30 years old, he is permitted to have an
occupational exposure of 5 (30-18) which equals 60 rem.
Should his accumulated exposure at age 30 be only 20 rem,
he has a dose bank of 40 rem. His future allowable whole
body exposure then becomes 3 rem/calendar quarter (12 rem/
year) until such time he reaches the maximum of 5 (Age-18).
However, a 3M administrative limit of 2 rem/calendar guarter
has been established and an investigation is conducted
whenever a user exceeds this value. Employees without a
dose bank are restricted to 1.25 rem/calendar quarter (5
rem/year) until such time that a dose bank exists which
will permit the additional exposure.

Personnel working unier a Type B license are restricted by

3M to whole body exposures of 1.25 rem/calendar guarter

(5 rem/year) and those working under a sealed source type
license are restricted to 0.125 rem/calendar quarter

(0.5 rem/year). Whole body exposures at the Medical Products
sterilizer in Brookings, S.D. are limited to 1.25 rem/calendar
quarter for those personnel who enter the sterilization room
and 0.125 rem/calendar quarter for those personnel who are

not required to enter the room.

For all licenses the regulations permit a dose to hands

and forearms, feet and ankles of 18.75 rem/calendar quarter
and for the skin of the whole body, 7.5 rem/calendar quarter.
As with whole body exposures 3M administrative levels have
been established and they are shown in the table below.

These levels have been established in accordaunce with
regulatory requirements to maintain exposures as low as
reasonably achievable. An investigation will be conducted
whenever personnel exceed the administrative levels.
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XII.

Radiation Monitoring Equipnent

portable radiation detection instruments are in the
possession of Health Physics Services for the purpose <.
assessing hazards from extarnal radiation sources. Thes.
instruments include several "Cutie-Pie" type survey meters,
two types of G-M counters, and a special alpha monitoring
instrument. Similar instraments are in the possession of
Cen“ral Research Laboratories, the Static Control Systems
Derartment, and Riker Laboratories. Survey instruments
are periodically calibratel in accordance with the
procedur es in NRC Regulatory Guide 8.21 to the extent of
those procedures are approj’riate for the instrument use.

3pecial laboratory analyti:al instruments are also
directly or indirectly a part of the radiological health
program of 3M. The analy*ical instruments include several
liguid scintillation counters, internal proportional
counters, G-M counters, .2unt rate meters, multichannel
gamma analyziers, and automated sample handling equipment.
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Dosimeter

A device worn on the body for purposes of measuring the amount
of radiation to which a person is exposed. Commonly this is a
film badge, pocket ionization chamber or thermoluminescent
device.

Exempt Distribution License

A license granted .o a manufacturer or distributor which permits
the distribution of small guantities of radiocactive material to
persons who are exempt from licensing requirements. Examples
are radiocactive self-luminous dials on wrist watches, clocks

and compasses.

Facility

The place where ionizing radiation sources are used. When an
entire building is used for ionizing radiation source woil it is
considered the facility. When a group of adjoining or nearby
laboratories in a building are involved in ionizing radiation
source work they are considered the facility. A single laboratory
using ionizing radiation sources is a facility when adjacent
laboratories do not use such sources. A manufacturing plant

where thickness and level gauges are used is not considered a
facility.

General License

A license granted to a manufacturer or distributor which permits
the distribution of radiocactive material to persons who must
comply with certain sections of the Code of Federal Regulations.
Examples are thickness gauges, level gauges, and static elimina-
tion devices which contain appreciable 'quantities of radioactive
material but which are not directly accessible to the user.

Radiation Safety Officer (RSO)

The person directly responsible for the radiation safety program
in a facility or manufacturing plant.

Sealed Source

Radiocactive material which is encased in a capsule or otherwise
sealed to prevent leakage or escape.

Source Assembly

-

A radioactive source and the shielding block attached thereto
which has been designed for installation in the source housing
of a thickness gauge. In somc cases the shutter mechanism may
also be part of the assembly.
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Frofessional

Activities:

Publications=:

Papers:

Health Physics Societr

Plenary Member since 1144

Admissions Committee, 196972

Nominating Corunittee. 197376 (Chairperson 1974-76)
Affiliates Commiittee, 1077 1o {220

Local Arrangements Commiitee, 23rd Annual Meeting 1977-78

North Central Chapter - Health Physics Society
Member since 1970

Council Merober, 1972-75

resident Llect and Program Chairpersor. 1°75-76
Praosident, 1976-77

Uprer Midwest Section - Americaan Industrial Hyygiene Association
Mambei since 1970

"Flk Pivar Reactor Operating Experience: by R. J. Campbell,
N. }all, and D. Kettner; appearing in Nuclear Safety,
Decem’er 1966, Volume 7, #4. '"Iaternal Corvession Coef-
ficiente in the Decay of Cobalt-57"' by D. C. 1ali and

R. G. Albridge, spPpeariag in Nuclear Physics, A7, (19¢ 7,
477 504,

Co-avitor of paper entitled "Advantages of Air Operated
Vacuwn Fomps in Sampling Systems' prerented by

J, K. Sagg at the AIHA Annual! Meeting in Minn—apolis, MN,
on iwnea 5, 1975.

Author of paper entitled "Low Energy Beta Mgnitor"
npresented at the NCC-HPS April 14, 1972 meeting in Ames, IA,



Name :

Title:

Educational
Background:

Employment
History:

RESUME

Michael W. Hinz
Manager, Nonionizing Radiation

Worthington Community College, Worthington, Minnesota
A. A. Degree, 1969
Major: Physics

University of Minnesota, Minneapolis, Minnesota
B. Physics Degree, 1971
Major: Physics

University of Minnesota, Minneapolis, Minnesota
M. S. Degree, 1972
Major: Environmental Health

Certified Health Physicist by American Board of
Health Physics

Minnesota Mining & Manufacturing Company
December, 1972 - Present

Responsibilities include providing health physics
assistance to individuals and groups within 3M

to assure adequate safeguards are employed in work
with nonionizing radiation in laboratory and production
areas. They also include participating in the
pre-evaluation of health and safety requirements for
new projects and changes in established programs.

June, 1971 - December, 1972

U. S. Public Health Service Fellowship Student in
Environmental Health at the University of Minnesota,
and the Health Physics Group, Lawren_2 Livermore
Laboratcry.

Mayo Clinic, Rochester, Minnesota
Summers of 1967, 1968, 1969, and 1970

Laboratory Technician in Biophysics

Responsible for radioisotope shipment logging and
disposition, isotope assay, instrument calibration,
radioisotope generator elution, radioisotope dilution
work for patient injection, waste disposal, construction
and calibration of a shadow shield whole body counter
and envirosnmental air sampling.
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Michael W, Hinz (Resume continued)

Professional
Activities:

Health Physics Society

Plenary member since 1973

Admissions Committee 1976-79

Local Arrangements Committee, 23rd Annual
Meeting 1977-78

Program Committee 1980-1982

North Central Chapter - Health Physics Society
Member since 1973

Secretary 1976

Councilman 1976-1979

President-Elect 1980-1981

President 1981-1982

Upper Midwest Section - American Industrial
Hygiene Association

Member since 1973




Name :
Title:

Fducational

Background:

Employment
History:

RESUME

Michael G. Cobian
Health Physicist

University of Wisconsin - R.F.
River Falls, Wisconsin

B. S. Degree, 1973

Majors: Physics and Mathematics

University of Minnesota

Minneapolis, Minnesota

Major: Public Health

(Attended August, 1973 - July, 1974)

Minnesota Mining and Marufacturing Company
August, 1974 - Present

Responsibilities include providing health physics
assistance to individuals and groups within 3M
Company to assure adequate safeguards are employed
in work with radioactive materials and ionizing
radiation. They also include participating in

the pre-evaluation of health and safety requirements

for new projects and changes in established programs.




Professional

Activities:

M. G. Cobian (Resume Continued)

Health Physics Zociety

Plenary Member 1977-Present

North Central Chapter - Health Physics Society

Member 1974-Present
Chapter Council 1978 - 1981

American Industrial Hygiene Association -

Upper Midwest Local Section
Member 1976 - Present




Educational
Background:

Employment
History:

RESUME

Frederick B. Entwistle

Health Physics Specialist

University of California, San Diego; lalolla,
California

B. A. Degree, 1972

Major: Biology

The University of Michigan, Ann Arbor, Michigan

M. 5. Degree, 1974

Major: Environmental Health Sciences

Certified Health Physicist by American Board of
Health Physics

Minnesota Mining & Manufacturing Company

October, 1976 - Present

Responsibilities include providing health physics
assistance to individuals and groups within 3M

Company to assure adequate safeguards are employed

in work with fonizing radiation in manufacturing areas.
They also include participating in the pre-evaluation
of health and safety requirements for new projects

and changes in established programs.

Minnesota Department of Health
February, 1976 - October, 1976

Radiation Technician

Responsibilities included the inspection of x-ray
machines and other sources of radiation regulated by
the State of Minnesota for compliance with state and
federal standards. They also included evaluation

of shielding plans for x-ray installations and updating
of the state radiological emergency pian.

The University of Michigan
May, 1974 - May, 1975

Research assistant and teaching assistant in the School
of Health,

Responsible for lectures and laboratory exercises in
radiation physics and dosimetry and for the design and
operation of an environmental monitoring program.

September, 1972 - May, 1974

HEW Health Physics Traineeship student at the University
of Michigan and the Chalk River National Laboratory,

Atomic Energy of Canada, Limited,



F. B. Entwistle (Resume continued)

Professional
Activities: Health Physics Society
Member 1973-Present

North Central Chapter - Health Physics Society
Member 1976-Present

Secretary-Treasurer 1981-83



Name:

Title:

FEducational

Background:

Employment
History:

RESUME

John A. Bauhs

Health Physicist

University of Wisconsin-Stevens Point
Stevens Point, Wisconsin - B.S. Degree, 1977
Majors: Physics, Mathematics

University of Wisconsin - Madison
Madison, Wisconsin - M.S. Degree, 1980
Major: Radiological Sciences

Minnesota Mining & Manufacturing Company
May, 1980 - Present

Responsibilities include providing health physics
assistance to individuals and groups within 3M Company
to assure adequate safeguards are employed

in work with radioactive materials and ionizing
radiation. They also include participating in the
pre-evaluation of health and safety requirements

for new projects and changes in established programs.

UW - Madison, Medical Physics Department
September, 1977 - May, 1979 and September, 1979

May, 1980

Research Assistant at the University's Gas Target
Neutron Source. Responsibilities included TLD and
ifonization chamber dosimetry, also the design and
construction of detectors and electronic equipment.
Special projects included an analysis of the
atmospheric dispersion of tritium stack releases.

Teaching assistant for graduate level Health
Physics and Radiotherapy Physics courses.
Responsibilities included the design and teaching
of labs and correcting papers.

UW - Madison, Synchrotron Radiation Center
June, 1979 - September, 1979

Research Assistant

Responsibilities included an analysis of the
potential radiation hazard of the Aladdin 1 GeV
electron storage ring and the submission of a
comprehensive report on the radiation hazard
including proposed shielding.



John A. Bauhs (Resume Continued)

Professional

Activities:

Publications:

Health Physics Society
Member since 1978

Bauhs, J. A. and P. M. DelLuca, Aladdin
Radiation Safety Report.

Wisconsin Medical Physics Report No. WMP-118
(April, 1980),

DeLuca, P. M., J. A. Bauhs, D. W. Pearson,
"Calculated and Measured HTO Atmospheric Dispersion
Rates Within Meters of a Release Site:, Health
Physics Journal. Vol 41, P 191 (July 1981).



