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10.

APPLICATION FOR MATERIAL LICENSE
(35-01755-02)

Radioactive Material

a. Element and Mass Number - Americium 241.

b. Chemical and/or physical form - Americium-Oxide.

e Maximum amount which will be possessed at any
one time - 200 mCi.

d. Sealed Source Manufacturer and Model Number -
Gammatron Model AN-HP.

Purpose for which 1licensed material will be used:

As part of the Fisher Controls Type LD2220 portable
level detector (see attached device registry TX293D101S)

Individual responsible for Radiation Safety Program and
their training and experience:

C. P. Klein - Attended level gage training session at
Vinson Supply Co., 11-18-85. Attached is training certi-
ficate.

Also attended training: Leonard Rivett, Bobby Rhodes,
Charles Moore, Marvin Noe, Clarence Smith and Edward
VanArsdale.

Training for individuals working in or frequenting res-
tricted areas:

Individuals named in Item 7 have received training from
the manufacturer.

Facilities and equipment:

The device will be kept at: 1700 South Union, Tulsa,
OK. The device will be kept in a securable storage
area in such a manner to prevent unauthorized removal
and use. This area is at least 10 feet from regular
work stations.

A diagram of the floor plan showing where the device is
stored in relation to other work areas is attached.

Radiation Safety Progrem:

The individual responsible for the radiation safety pro-
gram will:



- Assure compliance with the applicable provisions
of 10CFR Part 19 "Notices, Instructions and Reports
to Workers, Inspections" and Part 20 "Standards for
Protection Against Radiation" or comparable state
regulations.

= Be responsible for maintaining a sealed source
inventory and perform or be responsible for per-
forming wipe tests every 6 months.

The individual responsible for the radiation safety pro-
gram has received training from the manufacturer in the
safe handling and operation of the device. The training
program offered by the manufacturer, Fisher Controls, in-
cludes instruction in the safe handling and operation of
the device as well as a presentation on radiation basics.
The radiation training covers the principles and practices
of radiation protection, radioactivity measurement and
monitoring techniques and biological effects of radiation.
All trained individuals have received a certificate from
the manufacturer stating that they have had the training
and that they have an understanding of the principles they
have been shown and can safely handle and operate the de-
vice. A copy of the certificate is attached.

The training materials, the device instruction manual ,
and the transportation guideline cover the safety and
emergency procedures outlined in the license application
guide for Item 10. Specifically:

a. "Safety measured to be used in transporting
the device" - See the Instruction Manual,
Page 9 and the Transportation Guideline, Page
6.

b. "Means of preventing unauthorized access, use

or removal during use at temporary job sites."
See the Instruction Manual, Page 3 and the
Transportation Guidelines, Page 5.

c. "Means of preventing unauthorized use or removal
from storage." See Instruction Manual, Page 3.

d. "Emergency procedures to be followed in case of
accidents." See Instruction Manual, Page 9 and
the Transportation Guidelines, Page 6.

e. "Specific instructions to users to not dismantle
the source housing." See Instruction Manual, Page
9.

Waste Management :

Procedures for returning the device for disposal are on
Page 9 of the Instruction Manual and Page 6 of the Trans-
portation Guideline.
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THATC 20 ull £ ¢
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING I[N RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIOACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADIATION.. %52, v Y227 IS QUALIFIED TO USE

als)

OR  SUPERVISE THE F THE FISHER CONTROLS TYPE

FISHER CONTROLS [NTERNATIONAL, INC

-

BY: _W(: i ~ E" A

Engineer
7

Il — 19-8¢S




QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT Besby Joe Rhodes
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING I[N RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIQACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADIATION. Robby Toe RhAodes [S QUALIFIED TO USE
OR SUPERVISE THE US | [SHER CONTI0LS TYPE




QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT (hurles _[/looke
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSIRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSD RECEIVED TRAINING [N RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIOACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADIATION. ‘baclss [onse IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTR0LS TYPE
LD 2220 PORTABLE LEVEL DETECTOR

|
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT (INTHIA _P.KLEWN
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CCNTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING [N RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIQACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADIATION. Cistwia P kiEIN [S QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

FISHER CONTROLS [NTERNATIONAL, INC.

v _ude £ . Jma

TITLE: anu neer

DATE: n=i4-88&




QUALIFICATION STATEMENT

r =
FISHER CONTROLS, HEREay CerTiFies thar J/R RN/ E) No?
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND CPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING [N RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIOACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADIATION.MAr0 = #O& 1S QUALIFIED TO USE
0R SUPERVISE THE USE OF THE FISHER CONTIOLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

FISHER CONTROLS [NTERNATIONAL, INC.

BY: __;;a¥L£SZL::;I;ZMZE:

TITLE: anrunec/

DATE : 11—14 —85 .




QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT @_&megm%,l}

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING [N RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIOACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
0F RADIATIONClarence Leroy Smibh, Jris QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

FISHER CONTROLS [NTERNATIONAL, INC.

v _ Wil Tt

TITLE: fmmee/
0

DATE: =19 -2§ .

SLECOFES



QUALIFICATION STATEMENT

Lo
FISHER CONTROLS, HEREBY CERTIFIES ThaT (& ot/ Brsdale

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING [N RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROJECTION, RADIOACTIVITY MEASUREMENT
AND ﬂONITORINGig}EGHN[QUES AND BIOLOGICAL EFFECTS
QF RAD[AT[ON@.\) Z'nnfﬁbjﬁlg [S QUALIFIED TO USE
OR SUPERVISE” THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

FISHER CONTROLS [NTERNATIONAL, INC.

BY: 17?7=*d{ *;;I&VUQhw

TITLE: ig?mee/

0ATE: Li=j|a -89




REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

HO: T™X D101S DATE: November 21, 1984 PAGE

1

oF

DEVICE TYPE: Neutron Backscatter Level Detector

MODEL: 1LD2220

MANUFACTURER/DISTRIBUTOR: Fisher Controls
Highway 380 East
P. 0. Box 900
McKinney, Texas 75069

SEALED SOURCE MODEL DESIGNATION: Gammatron Inc. Model AN-HP

ISOTOPE: Am-241 MAXIMUM ACTIVITY: 200 mCi.

LEAK TEST FREQUENCY: 6 months

PRINCIPAL USE: General Neutron Source Applications

CUSTOM DEVICE: YES X NO

11



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO: TX D101S DATE: November 21, 1984 PAGE 2 OF 4

DEVIC” TYPE: Neutron Backscatter Level Detector

DESCRIPTION: The Model LD2220 neutron backscatter level detector is
composed of a helium-3 neutron detector mounted beside a source holder
containing an Am-241 neutron source of 200 millicuries. This assembly
is mounted on a five foot long aluminum tube. A Ludlum Measurements
Inc. Model 12 rate meter is mounted at the other end of the tube.

LABELING: A label containing the standard "Caution - Radioactive
Material" and radiation trefoil is attached to the source-detector
assembly. This label also contains the source serial number,
radionuclide activity and date of measurement with a "Notify Civil
Authorities" on the outside edge of the label. Another label with the
company name and serial number of the device is also attached.

DIAGRAM:

TOP VIEW —
DETECTOR FROBC
- >

SIDE vieEw

r

NEUTRON SOURCE

Flc: 1 - Model LD2220 Neutron Backscatter Level Detector

12




REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO: TX D101S DATE: November 21, 1984 PAGE 3 OF

DEVICE TYPE: Neutron Backscatter Level Detector

CONDITIONS OF NORMAL USE: The Model LD2220 is intended for use in
determining liquid levels inside chemical process equipment. The
device is portable and must be used in environments compatable with
man. The source-detector assembly is manipulated at the handle end of
the device, four and one-half feet from the source-detector assembly.
This device will normal.y be operated using only a 100 millicurie
Am(Be) source. However, 200 millicurie sources may be used. This may
occur if vessel walls are thick, thick insulation is present around
the vessel or materials inside the vessel are low in hydrogen content.

In general, the device will be removed from storage, taken into the
plant, and used by trained operating personnel who have been
instructed in the safe use and proper handling of the device by the
Radiation Safety Officer. The actual period of use expected is 10

minutes to one hour per week. After use, the device is returned to
storage.

If severe conditions occur (explosion or fire), the device will likely
be destroyed. However, the Am(Be) sources should remain intact since
these sources are designed to perform under a pressure of 25,000

pounds per square inch and a temperature of 600 centigrade for one
hour.

PROTOTYPE TESTING: Several prototypes were tested. Device

construction causes the operator to maintain a safe distance from the
source in order to operate the device.

EXTERNAL RADIATION LEVELS: Radiation levels at one foot from the
source holder with a 200 millicurie source are 1.28 millirem/hr. of
gamma radiation and 8.57 millirem/hr. of neutrons., Bach 200

millicurie source is expected to produce 5.74 x 10% neutrons per
second.

QUALITY ASSURANCE AND CONTROL: The device is completely assembled and
tested before the sealed source(s) is installed. Each sealed source is

certified as to specific activity and neutron output. Each device is
then tested for proper operation before release.

13



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO: TX D1018 DATE: November 21, 1984 PAGE 4 OF

DEVICE TYPE: Neutron Backscatter Level Detector

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE:

These devices may be distributed to specifically licensed users
only.

Leak testing of the sealed source is required at six month
intervals.

Repair and maintenance will be provided. Any repair involving
tue source housing will be handled by N.S.S.I. in Houston, Texas.
Source exchanges, if necessary, will be performed by N.S.S.I. in
Houston, Texas.

The device will be returned to N.S.S.I. for disposal.

Training to safely use this device is provided to the Radiation
Safety Officer. The Radiation Safety Officer may then present a
short orientation course to qualify technicians as users.

SAFETY ANALYSIS SUMMARY: This device can be operated safely by

trained personnel. However, the possibility of misuse exists and only
trained and competent personnel should be allowed to have access.

REFERENCES: Application dated November 5, 1984 with procedures,

accompanying data and drawings.

DATE: Afove cnher 21 1984 REVIEWED BY:
DATE: Lo on by 4 14 8Y REVIEWED BY:
/

ISSUING AGENCY: Texas Department of Health

bee:

File/Insp. Filc/Board/FRH
FRH:da

14



Type LD2220

Fisher Controls Instruction Manual

Type LD2220 Level Detector

l FISHER June 1985 Form 5604

Contents Maintenance 7
Meter Failure 7
Checks for Battery Contacts and
Introduction 2 Cable Integrity 7
Scope of Manual 2 Replacing the Count Rate Meter ..B
Description 2 Replacing the Pole Assembly 8
Spectfications 2 Replacmg the Head Assembly 9
Disposal G
sm'age 3 Wipe Tests 10
Operation p Parts Ordering 10
Initial Assembly 4 "
License Requnryements 4 Parts List 12
Orientation 4
Safety Precautions 4
Preliminary Checks -
Battery Check 6
Practice Run b
Principle of Operation 6

Figure 1. Type LD2220 Level Detector
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Table 1. Specifications

RADIOACTIVE Americium 241-Beryllium, 200

SOURCE millicuries (N.S.S.I. Model AN-
HP)

RADIATION LEVEL AT  0.47 mRem/hr

OPERATOR END OF

DEVICE

METER LINEARITY + 5 percent of full scale

METER POWER Two D-cell batteries (approxi-

SUPPLY mately 100 hours of operation)

METER RESPONSE
TIME

3 or 11 seconds

MEASUREMENT
ACCURACY

+ 0.5 inches (13 mm)

1 Total wall thickness includes iNSulaton [ackets eic For more intormaton on totel wall
thickness, contact your Fisher sales office or sales representativa

MAXIMUM 6 inches (152 mm)

ALLOWABLE VESSEL

WALL THICKNESS("

MINIMUM 2 inches (51 mm)

ALLOWABLE VESSEL

DIAMETER

VESSEL WALL - 112 to 500°F ( — 80 to 260°C)
TEMPERATURE

LIMITS

OPERATIVE AMBIENT - 112 to 221°F ( — 80 to 105°C)
TEMPERATURE

LIMITS

APPROXIMATE 7 pounds (3.2 kg)

WEIGHT

ADDITIONAL For construction materials, see
SPECIFICATIONS the parts list section

2 This term is defined in ISA Standard 51 1-1979

Introduction

Scope of Manual

This instruction manual provides storage. operation,
maintenance, and parts ordering information for the
Type LD2220 level detector. Only qualified personnel
should operate or maintain this level detector. If there
are any questions concerning the instructions in this
manual, contact your Fisher sales office or sales repre-
sentative Lafore proceeding

Description

The Type LD2220 Level Detector (figure 1) is a light-
weight, hand-held, portable device that enables the user
to determine levels of foams, liquids, solids, and other
substances without intrusion into the vessel. The Type
LD2220 Level Detector gives accurate measurements
for all common substances wh.:h contain hydrogen,
such as water, hydrocarbons, acids, bases, and most
organic liquids'". By use of the neutron backscatter
measurement principle (see the Principle of Operation
section), this level detector can penetrate even heavy-
walled vessels with fast neutrons to determine the levels
of liquids and solids. The level can normally be located
to one-half inch (13 mm) on most vessels.

Specifications
Specifications for the Type LD2220 Level Detector are
listed in table 1. Specifications for the radioactive source

SOURCE
SER. NO
raoioisotore AmM-24|
ACY!VITY_Z.Q.Q_m.QL_

DATE OF
MEASUREMENT

19A8TAS &

Figure 2. Warning Nameplate Used on a
Type LD2220 Level Detector

are also listed on the warning nameplate as shown in
figure 2. The warning nameplate (key 24, figure 8) is
permanently attached to the head assembly that houses
the radiation source. Fisher Controls serial tags (key 30,
figure 8) are attached separately to the head assembly
and to the count rate meter

11 the process materal 10 be Measured cONMaINS cadmum Mhwm. or boron. contact
the Fishe: sales office or sales representative



LEVEL DETECTOR WITH POLE ASSEMBLY EXTENDING OUT
OF CONTAINER FOR STORAGE INSIDE OF A SECURE
AND LOCKED AREA

HEAD ASSEMBLY DISCONNECTED FROM POLE
ASSEMBLY FOR SEPARATE STORAGE

Figure 3. Storage Container for Type LD2220 Level Detector

Type LD2220

Storage

Only qualified individuals should handle or
operate the Type LD2220 Level Detector.
This device contains a radioactive source
which can cause personal injury if mishan-
died in any way. To help prevent the possi-
bility of personal injury, never handle the
head assembly directly in the immediate
vicinity of the radiation source (key 26, fig-
ure 8).

When shipped, the head assembly of the Type LD2220
Level Detector is packaged inside of a U.S. D.O.T.-7A
container. This container is also used for storing the
level detector when the device is not in use. In storage,
the level detector should be kept in a secure area, such
as inside a locked closet or cabinet, to prevent unautho-
rized access

The Type LD2220 Level Detector can be stored in one of
two ways. For most storage purposes, the head assem-
bly of the level detector can be stored inside of the
storage container with the pole assembly end of the
device extending out of the container and propped
against a wall or other so!id surface as shown in figure 3
The meter end of the level detector should be supported
firmly by the wall or solid surface to prevent the device
from tipping over while in storage. In this manner, the
level detector can be kept inside of a locked room or
closet to prevent unauthorized access

For long term storage, the head assembly of the level
detector can be disconnected from the pole assembly
as shown in figure 3 and stored separately. The head
assembly can be disconnected from the pole assembly
Dy disconnecting the MHV connector (key 7, figure 8)
from the detector tube (key 29, figure 9) and disengaging
the lock assembly (key 15, figure 9). The head assembly
IS then stored inside of the storage container with the
foam padding inserted and the storage lid attached
securely to the container. If the head and pole assem-
blies are stored separately, refer to the initial assembly
portion of the operation section to reassemble the level
detector for field operation

Personal injury can result due to overex-
tended exposure to the radiation source
(key 26, figure 8) at very close proximity. To
prevent the possibility of such injury, al-
ways perform the following precautions
when the device is not in use:



Type LD2220

(FISHER)

® Store the level detector in a secure area
and at least 18 inches (0.46 meters) from

personnel,

® Use locks when storing the level detec-
tor to prevent removal by unauthorized per-
sonnel, and

® Post an NRC Form 3 in clear view out-
side the storage area.

For more information on the NRC Form 3, or
any of these storage procedures, contact
your Fisher sales office or sales
representative.

Operation

WARNING

Only qualified individuals should handle or
operate the Type LD2220 Level Detector.
This device contains a radioactive source
which can cause personal injury if mishan-
dled in any way. To help eliminate the pos-
sibility of personal injury, never handle the
head assembly directly in the immediate
vicinity of the radiation source (key 26, fig-
ure 8).

Initial Assembly

The Type LD2220 Level Detector is ready for immediate
operation as received. To complete intial assembly,
perform the following steps. This procedure can also be
performed 0 reassemble a level detector that was
disassembled for storage or shipping purposes. Key
numbers referenced in the following procedure are
shown in either figure 8 or 9 as indicated.

1. Remove the lid and the top piece of foam packing
from the storage container (key 31, shown in figure 3) to
expose the head assembly.

2 Connect the head assembly to the pole assembly by
engaging the lock assembiy (key 15, figure 9) nto the
appropriate opening in the pole assembly. The middle of
the three holes in the pole is used for most applications.
The outer two holes are used for applications where the
operator must stand very close to the tank wall, such as
on a tank with a winding staircase.

3. To complete the assembly, attach the MHV connec-
tor (key 7, figure 8) to the detector tube (key 29, figure 9).
The level detector is now ready for use.

License Requirements

A specific materials license is required to possess or
use the Type LD2220 Level Detector. Licensing informa-
tion and applications for this license can be obtained
from your Fisher sales office or sales representative or
from your local regulatory agency.

Orientation

Operation of the Type LD2220 Level Detector is restrict-
ed to trained personnel who are instructed in the safe
use and proper handling of the dev.ce. Fisher Controls
provides a training program for Radiation Safety Offi-
cers and designated personnel. A representative from
Fisher Controls is available to provide a field demonstra-
tion of the device.

Fisher Controls also offers:

® Training accessories that depict proper operation of
the levei detector,

® Training accessories that present basics in radiation
safety, and

® A training manual that outlines basic radiation char-
acteristics as well as safety and regulatory
considerations

Users of the Type LD2220 Level Detector are encour-
aged to refer to these training materials. This instruction
manual must be read thoroughly before attempting to
operate the device.

Safety Precautions

WARNING

Personal injury can result due to overex-
tended exposure to the radiation source
(key 26, figure B) at very close proximity. To
prevent the possibility of such injury, be
sure to read this section carefully and to
take note of these safety precautions be-
fore attempting to operate the device.

Juring normai operauon, the ype L2dlu Level Uetec-
tor is to be handled only by the hand grips (keys 5 and 6,
figure 8) that are located at the meter end of the device.
Under these condilions, the operator is exposed to a
0.47 mRem/hr radiation level which is well below the 2.0
mRem/hr radiation limit established by the Nuclear Reg-
ulatory Commission for unrestricted areas. Therefore,
by NRC regulation, no film badges, dosimeters, or other
safety related equipment are required by the user when
operating the level detector.

.
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Figure 4. Typical Isodose Curve for Type LD2220 Level Detector

The Americium 241-Beryllium source used in the Type
LD2220 Level Detector is a relatively small source and it
is not considered hazardous during normal use of the
device. It is possible, however, to receive radiation
exposure in excess of permissible levels if the operator
remains in close proximity to the source for extended
periods of time. This is especially true if the operator

spends long periods of time within 18 inches (0.46
meters) of the capsule that contains the radiation
source.

It should be noted that the Type LD2220 level detector is

not a shielded device. Isodose curves (figure 4) for the
Type LD2220 Level Detector indicate that at a distance

/¢ 0F85"
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of 39 inches (1 meter) from the radiation source, the
radiation level is 0.47 mRem/hr while at one foot (0.3
meters) the radiation level is 5.20 mRem/hr. Therefore,
keeping a maximum distance between the operator and
the radiation source is an extremely effective method for
reducing radiation exposure. Fisher Controls recom-
mends that any intended users of the device, as well as
any other applicable personnel, remain at least 18 inch-
es (0.46 meters) from the radiation source (key 26, figure
8) whenever possible.

Preliminary Checks

Battery Check

Before attempting to operate the Type LD2220 Level
Detector, the batteries should be checked for adequate
operation. First turn the selector switch on the count
rate meter (key 1, figure 8) to the battery test position as
shown in figure 5. Note the meter reading. If the meter
reads below the BAT TEST zone on the scale, the
batteries are low and should be replaced. If the meter
reading is within the BAT TEST zone on the scale, the
batteries are adequate for normal operation. Most alka-
line battery cells have an average operating life of about
100 hours.

Practice Run

The best way to learn the relationship between detector
response and a process level position is by making a
practice run. Fill a test vessel about 2/3 full of water. The
vessel should be open at the top or transparent enough
S0 that the liquid level in the container can be observed.
A bucket, waste basket, glass bottle. or beaker are all
suitable for this purpose.

To prepare the level detector for operation, turn the
selector switch on the count rate meter (key 1, figure 8)
to the range B position that is shown in figure 5. Turn the
audio switch to the ON position and the time constant
switch to the SLOW position. In free air, a meter reading
of less than 6 divisions will be observed and a slow
audio rate will be heard.

For normal operation, the Type LD2220 Level Detector
should be handied only at the meter end of the device.
The level detector has two foam rubber hand grips (keys
5 and 6, figure 8) at the meter end for easy handling.
Practice holding the level detector by the hand grips.
Use the handle on the top side of the count rate meter to
adjust the position of the head assembly so that the flat
surface of the head assembly moves smoothly against
the wall of the practice container.

Slowly move the head assembly up and down around
the surface level on the outside wall of the practice
container. Carefully note the position of the head as-
sembly relative to the liquid surface level when the meter
signal changes. Normally the arrow on the source/
detector housing will be at the process level when the
count rate meter signal increases rapidly as the detector
is moving from above to below the surface level. The
signal will rise to an even higher meter reading as the
head assembly is lowered further beneath the surface
level. The liquid surface level is located at the point
where a sharp increase in the meter signal reading is
observed. If the meter reads 100 percent of full scale it
can be brought back onto the scale by turning the
selector switch to the range A position. If greater resolu-
tion is desired, the selector switch can be turned to the
range C or D position.

Practice moving the detector head assembly up and
down along the outside wall of the container until the
relationship between the meter signal and process level
i3 readily apparent. Further testing can be performed by
altering the liquid level and covering the container so
that the liquid surface cannot be seen. Locate the liquid
level several different times and mark each measure-
ment, Compare each of the markings with the true levels
as observed visually. Develop increased confidence and
ability before proceeding to an actual application.

Once full confidence is developed using *he device,
actual process measurements can be performed. For
actual applications, the selector switch on the count rate
meter can be positioned to either range A, B, C, or D
depending on the type of process material that is mea-
sured. Continued experience with the device makes
such selections more apparent. Once level measure-
ment is completed, the ievel detector should be immedi-
ately returned to its storage container (key 31, shown in
figure 3). Refer to the storage section for instructions on
how to store the level detector.

Principle of Operation

The Type LD2220 level detector (shown in figure 6)
consists of a sealed radioactive source mounted as an
assembly next to a helium-3 neutron detector tube. The
source-detector assernbly is located at one end of a §
foot (1.5 m) aluminum pole assembly; the count rate
meter and the operator hand grips are located at the
opposite end.

The radioactive source of the level detector emits fast
neutrons which can penetrate the wall of an enclosed
vessel. When the source-detector assembly is moved
along the outside wall of a vessel, the fast neutrons
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Figure 5. Count Rate Meter Used with
Type LD2220 Level Detector

penetrate the vessel wall and enter the vessel. When the
source is moved below the level of a hydrogen-contain-
ing substance (the liquid level), the fast neutrons interact
with the hydrogen atoms in the liquid and lose energy.
During this process some of the neutrons are reflected
back (or backscattered) out of the vessel as siow neu-
trons to which the detector is highly sensitive.

The number of slow neutrons backscattered to the level
detector gives a signal which is directly related to the
hydrogen density of the substances contained inside the
vessel. Substances having different hydrogen densities
give different signals; therefore an abrupt signal change
occurs when a level is passed. Electrical impulses corre-
sponding to the rate of slow neutrons passing through
the detector tube are relayed from the detector tube to
the battery-powered count rate meter. These impulses
give both an analog and audio signal indication of the
count rate, therefore they indicate level. The level can
normally be determined to within one-half inch (12.7
mm) for most vessels. Level detection is not affected by
operating conditions such as temperature or pressure
inside the vessel.

Maintenance

If the Type LD2220 Level Detector fails to operate while
in service, it should be checked for physical damage.
This section presents a maintenance procedure for
checking the count rate meter (key 1, figure 8) for
possible physical damage as well as a maintenance
check for battery contacts and cable integrity. If parts
require replacement, refer to the appropriate replacing
the count rate meter, replacing the pole assembly, or
replacing the head assembly procedure presented in
this section. A procedure for disposal of the level detec-
tor is also presented.

Additionally, a wipe test procedure is presented in this
section for intermittent maintenance of the radiation
source (key 26, figure 8). Wipe tests must be performed
at regular intervals not exceeding every six months. Key
numbers referenced in all of these maintenance proce-
dures are shown in figure 8 or 9 as indicated.

Meter Failure

Failure of the count rate meter (key 1, figure 8) is
indicated by unsatisfactory battery check results when
good batteries are connected to the count rate meter
(see the battery check procedure). In many instances,
the problem can be corrected simply by cleaning the
battery contacts inside the count rate meter. If replace-
ment of the count rate meter is necessary, refer to the
replacing the count rate meter portion of this section.

Checks for Battery Contacts and Cable Integrity

Battery contacts should be checked periodically for
cleanliness. Impaired or corroded battery connections
can lead to excessive battery drainage and count rate
meter failure.

Cable integrity of the coaxial cable (key 3, figure 8) can
be checked by performing the following procedure. To
perform this procedure, an ohmmeter is required.

I. Disconnect the MHV connector (key 7, figure 8)
from the head assembly and disconnect the Type C
connector (key 8, figure 8) from the count rate meter
(key 1, figure 8).

2. Connect one lead of the ohmmeter to the inside
center conductor of the Type C connector and connect
the other lead of the ohmmeter to the inside center
conductor of the MHV connector. If the ohmmeter
shows continuity (reads zero or a low value), continue
with the next step. If it does not show continuity (reads
infinity or an extremely high value), proceed to step 7 of
this procedure.



Figure 6. Operational Schematic

3. Connect one lead of the ohmmeter to the outside
shield of the Type C connector and connect the other
lead of the ohmmeter to the outside shield of the MHV
connector. If the ohmmeter shows continuity, continue
with the next step. If it does not show continuity, pro-
ceed to step 7 of this procedure.

4. Connect one lead of the ohmmeter to the outside
shield of the Type C connector and connect the other
lead of the ohmmeter to the inside center conductor of
the MHV connector. If the ohmmeter does not show
continuity, continue with the next step. If it does show
continuity, proceed to step 7 of this procedure.

5. Connect one lead of the ohmmeter to the outside
shield of the MHV connector and connect the other lead
of the ohmmeter to the inside center conductor of the
Type C connector. If the ohmmeter does not show
continuity, continue with the next step. If it does show
continuity, proceed to step 7 of this procedure.

6. Reconnect the MHV connector to the head assem-
bly and the Type C connector to the count rate meter.

7. If the result of either step 2, 3, 4, or 5 has led to this
step, the pole assembly may need to be replaced Refer
to the replacing the pole assembly portion of this section
for additional information.

Replacing the Count Rate Meter

Perform this procedure if replacement of the count rate
meter is necessary. Key numbers referenced in this
procedure are shown in figure 8.

1. Disconnect the Type C connector (key 8) from the
count rate meter (key 1).

2. Open the count rate meter and unscrew the two
fillister screws (key 10) that secure the count raie meter
to the pole assembly. Remove the count rate meter.

3. Install the new count rate meter. Secure the meter
to the poie assembly with the fillister screws (key 10)
and close the count rate meter,

4. Connect the Type C connector to the count rate
meter.

Replacing the Pole Assembly

Perform this procedure if replacement of the pole as-
sembly is necessary. This situation might result due to
damace to the pole assembly or failure of the coaxial
cable inside the pole assembly. Unless otherwise speci-
fied, key numbers referenced in this procedure are
shown in figure 8.
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Be sure to keep hands and other bodily
parts away from direct contact with the
radiation source (key 26, figure 8) when
performing this procedure. Failure to do so
could cause personal injury due to radiation
exposure. For safety reasons, it is recom-
mended that all personnel in the immediate
proximity of the level detector remain at
least 18 inches (0.46 meters) from the radi-
ation source whenever possible.

1. Disconnect the Type C connector (key 8) from the
count rate meter (key 1)

2. Open the count rate meter and unscrew the two
fillister screws (key 10) that secure the count rate meter
to the pole assembly. Remove the count rate meter

3. Disconnect the MHV connector (key 7) from the
detector tube (key 29, figure 9) in the head assembly

4. While disengaging the lock assembly (key 15. figure
9), remove the head assembly from the pole assembly

5. Connect the new pole assembly to the head assem-
bly by engaging the lock assembly. Connect the MHV
connector to the detector tube in the head assembly

6. Secure the count rate meter to the pole assembly
with the fillister screws (key 10) and close the count rate
meter. Connect the Type C connector to the count rate
meter to complete the assembly

Replacing the Head Assembly

Note

It an individual part of the head assembly
requires replacement, the entire assembly
must be replaced as a unit. Under no cir-
cumstances can the head assembly be dis-
assembled to its individual parts.

Perform this procedure if replacement of the head as-

sembly is necessary. Unless otherwise specified, key
numbers in this procedure are shown in figure 8

WARNING

Be sure to keep hands and other bodily
parts away from direct contact with the
radiation source (key 26, figure 8) when
performing this procedure. Failure to do so
could cause personal injury due to radiation
exposure. For safety reasons, it is recom-
mended that all personnei in the immediate

proximity of the level detector remain at
least 18 inches (0.46 meters) from the radi-
ation source whenever possible.

1. Disconnect the MHV connector (key 7) from the
detector tube (key 29. figure 9) in the head assembly.

2. Disengage the lock assembly (key 15, figure 9) and
remove the head assembly from the pole assembly

3. Connect the new head assembly to the pole assem-
bly by engaging the lock assembly. Connect the MHV
connector to the detector tube in the head assembly.

Disposal

WARNING

The radiation source (key 26, figure 8) used
with this level detector contains radioactive
material which can cause personal injury if
mishandled in any way. Therefore, under no
circumstances is the source housing to be
disassembled, modified, or application al-
tered in any manner. For any maintenance
work involving removal of the radiation
source, or of the head cover (key 14, figure
9), the head assembly of the device should
be returned to Nuclear Sources and Ser-
vices Inc., 5711 Etheridge, Houston, Texas,
77087. Always contact your Fisher sales
office or sales representative when the
head assembly is being returned for
service.

Special rules apply to the transportation and shipment
of radioactive materials. If transportation of the Type
LD2220 Level Detector is contemplated, all shipments
must comply with either the rules and regulations pub-
lished by the U S. Department of Transportation, 46
CFR Part 146, 49 CF R Parts 173-179, and 14CF R
Part 103 or the applicable IATA/ICAQO regulations. For
any situation requiring the return or maintenance of the
head assembly, the head assembly must be repackaged
in its original storage/shipping container with appropri-
ate seal wire or security tape and shipped to Nuclear
Sources and Services Inc., 5711 Etheridge, Houston,
Texas 77087

The radiation source (key 26, figure 8) used in the Type
LD2220 Level Detector is double encapsulated in a
welded, stainless steel, heavy-walled capsule. It is high-
ly unlikely that an accident, including fire, explosion, or
excessive damage due to impact, could rupture the
source container and thereby result in loss or dispersion
o: the radioactive material
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Note

Even though the capsule that houses the
radiation source (key 26, figure 8) is a rug-
ged container, it should never be intention-
ally handled roughly.

In the unlikely event that it does become necessary to
dispose of a damaged radiation source, special ar-
rangements must be made for the disposal of the Amer:-
cium-241 radioactive material. Arrangements can be
made by contacting the Fisher sales office or sales
representative or by contacting a licensed disposal ser-
vice that is qualified in handling radioactive wastes. The
Type LD2220 Leve! Detector must not be transported
anywhere until it is inspected by a licensed individual
and packaged in an appropriate shipping shield

Wipe Tests

Fisher Controls requires that the Type LD2220 Level
Detector be tested with a wipe test kit at regular inter-
vals not exceeding every six months. This means that
wipe tests must be performed on the unit at least twice a
year. The only reason a wipe test might be performed at
an interval less than six months is if there is some
reason to suspect that the radiation source (key 26.
figure 8) is leaking. Such a situation would arise follow-
Ing an accident, explosion, or any instance where dam-
age to the radiation source i1s suspected

To perform a wipe test, complete the following
procedure

1. A wipe test kit is furnished with the unit and it
consists of several cellulose discs of filter paper, 2-3/4
inches (70 mm) in diameter. along with several pre-
addressed envelopes. The envelopes enable the user to
mail the wipe test samples to the appropriate nuclear
agency for analysis. Ordering information for additional
wipe test kits 15 available from

Nuclear Sources and Services Inc
5711 Etheridge
Houston, Texas 77087

WARNING

Be sure to keep hands and other bodily
parts away from direct contact with the
radiation source (key 26, figure 8) when
performing the next step. Failure to do so
could cause personal injury due to radiation
exposure. For safety reasons, it is recom-
mended that all personnel in the immediate

10

Figure 7. Wipe Test Procedure

proximity of the level detector remain at
least 18 inches (0.46 meters) from the radi-
ation source whenever possible.

2. Remove one of the wipe test discs from the kit and
completely dampen it with tap water. Wring out any
excess water. Hold the damp filter disc with a pair of
forceps or tongs and wipe the outside of the radiation
source (key 26, figure 8) thoroughly as shown in figure 7.
Since extended exposure to the radiation source at
close proxim'ty is undesirable, this procedure should be
performed as quickly and as vigorously as possible.

3. Mail the wipe test sample to

Nuclear Sources and Services Inc
5711 Etheridge
Houston, Texas 77087

When mailing the wipe test sample, be sure to specify
the following

® The date the sample was taken,

@ The serial number of the radiation source (located
on the warning nameplate of the unit as shown in figure
2), and

® A return address where analysis results should be
sent

4. When testing is completed, the level detector
should be returned immediately to storage Refer to the
storage section for instructions on how to properly store
the level detector

Parts Ordering

When corresponding with the Fisher sales office or
sales representative about this equipment, a ways pro-
vide the serial number of the level detector. Wi an order-
ing replacement assemblies or replacement pe *  refer
to the 11-character part number of each ass¢ nbly or
part as found in the following parts list

058



TYPE LD2220 LEVEL DETECTOR

POLE ASSEMBLY

(1> SEE FIGURE 9 FOR DETAIL OF INDIVIDUAL PARTS OF HEAD ASSEMBLY

JrnTEs 6

Figure 8 Type LD2220 Level Detector Assembly
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Type LD2220
Parts List Key Description Part Number  Key Descripion  Part Number
Parts Kits 9  Vent Cap 1948771 X012  25% Drive Screw. stainless stee!
10 Filister Screw, stainless steel (8reqa) -
Pole Assembly (2 req d) 1J8415 0012 269 Radiation Source,
Kit includes keys 2 11 Strain Relief Bushing, Americium 241-Beryfium,
11 and 38 39A8768 X012 black nylon 200 milhcuries
Head Assembiy (2 req d) 1081476 X012 27" Seal Wire
Kit includes keys 12 129 Handle Halt-Head, aluminum/ 2813 Set Screw. stainiess steel
30 36 and 37 3082651 X012 indite!) (2 reqa)
Type LD2220 Level 133 Source Half-Head, aluminum/ 293 Detector Tube. stainiess steel
Detector s g
149 Head Cover, aluminum 30'%  Serial Tag. stainiess steel
153 Lock Assembly, stainiess 2 req d)
Description Part Number steel N Storage Container.
1619  Roller, TFE (2 reqd) (Not shown) 19A8775 X012
Count Rate Meter. aluminum ke Head Phones.
housing 39A8739 X012 173 Groove Pin, stainiess steel (Not shown) 19A8776 X012
Pole, aluminum/ (2 reqd)
Tutram(@ 20A8740 X012 189 Wave Spring Washer, 33  Carrying Strap
Coaxial Catle, 58 U stainless steel {Not shown) 19A8777 X012
shielded 19A8770 X012 (2 req d) 34 Lower Packing Foam
Blind Thread Insert, 193 Flat Washer, 316 stainless (Not shown) 1082151 X012
(2 reqd) 19A8745 X012 steel 35 Upper Packing Foam
200 Shield. cadmium foil (Not shown) 1082056 X012
Rear Hand Grip, 367 Adhesive. vinyl
viny! 19A8762 X012 219 Retaner stainiess steel (Not shown)
Front Hand Grip 229 Fillister Screw. stainiess steel
viny! 19A8761 X012 (2 req d) 379 Swage Standof! (4 reqd)
MHV 23 Drilled Head Screw, stainless (Not shown)
Connector 19A8756 X012 steel (4 req d) 38 Lock Washer staniess steel
Type C 249 warning Nameplate, (2 req @)
Connector 19A8755 X012 aluminum (Not shown) 14A9439 X012

SECTIONS B

Figure 9 Head Assembiy for Type LD2220 Level Detector

While this information is presented in good faith and beheved to be
accurate Fisher Controls does not guarantee satisfactory resuits from
rehance upon such information Nothing contained herein s to be construed
as awarranty or guarantee, express or imphed, regarding the performance,

Fisher Controls

2 Tragemars of Amencan Magnapiste (nc
3 Trus part s replaceabie only as pant of & new head assembly therelors no part

nUMBber 1§ Shown
4 Tragemark of Witco Chemcal Corp

merchantability, itness or any other matter with respect to the products,
nor as a recommendation 10 use any produc! or process in confhet with
any patent risher Controls reserves the nght. without notice 1o aiter or
improve the designs or speciications of the products described heremn

For information write
PO Box 190 L lowa 50158 US A
or Brenchiey House, Madstone Kent ME 14 1UQ. England

Printad n U S A
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—
The Type LD2220 Level Detector (figure 1) is a light Features
weight. hand-held, portable device that enabies the user
to determine the levels of foams, liquids, solids, and ® Level Detection is Non-Contacting and Non-Intru
ther s stances with s n By sive—-Neutron backscatter measurement principle a
€ f the eutron dack 1ttE TE ple WA Jetect f the process fluid or s« 1 level from
ee the Pr ple of Operat 5eC i th evel dete itside the proce vessel. Analog and audio signal
t AN penetrate even he v-walled ve with nange naicate evel posit
i leve ® No Installation or Calibration Required— The leve
letector 1s ready for immediate operation as received
T Tvpe LD22: evel Detect Jives a ite me No installation or bration 1s required
ents f r bstances wt ta
hydroge ich as water. hyd arbor acids. bases ® Suitable for Almost Any Vessel Size and Type—
and most F Juid The level can normally be The portable, light-weight level detector allows hand
t € h (25.4 mn n Most vesse held operation by a single user to detect levels in aimost
iKes the level getle jeal f iny ze and type of process vessel. And, because it IS
u wer, pulp and paper, refining pr portabie, the level detector can be used on any number
’ the L ¢ f different ve e at a JIe i it

( Figure 1. Type ‘
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Specifications
RADIOACTIVE Americium 241-Beryllium, 200 | VESSEL WALL =112 to 500°F ( — 80 1> 260°C)
SOURCE millicuries TEMPERATURE
LIMITS
RADIATION LEVEL AT  0.47 mRem/hr
OPERATOR END OF OPERATIVE AMBIENT =112 to 221°F (- 80 to 105°C)
DEVICE TEMPERATURE
LIMITS®
METER LINEARITY + 5 percent of ful' scale
CONSTRUCTION Detector Housing: Stainless
METER POWER Two D-cell batteries (approxi- | MATERIALS steel
SUPPLY mately 100 hours of operation) Head Assembly: irridite® coated
furnished with the level detector cast aluminum with hard epoxy
paint
METER RESPONSE 3 or 11 seconds Pole Assembly: Anodized, drawn
TIME aluminum tubing
Count Rate Meter Housing:
MEASUREMENT + 0.5 inches (13 mm) Drawn aluminum housing and
ACCURACY cast aluminum cover with hard
epoxy paint
MAXIMUM 6 inches (152 mm) Hand Grips: Viny!
ALLOWABLE VESSEL Cable: 58/U shielded, coaxial
WALL THICKNESS'" cable
MINIMUM 2 inches (51 mm)
ALLOWABLE VESSEL APPROXIMATE 7 pounds (3.2 kg)
DIAMETER WEIGHT

1 Total wall thckness NCiudes NSulahon ackels oic For mare nformation on 1otal wall
thickness comact your Fisher sales OF Sales repre santative

® Muiti-Vessel Capability—Because it is portable,
the level detector can be used on any number of differ-
ent vessels at a single location.

® Highly Responsive and Accurate Measurement In-
dication—Response time for level detection occurs
within seconds. Levels can normally be located to within
one inch (25.4 mm) for most processes

® Rugged Design—Rugged design includes weather-
resistant electronics assembly, corrosion-resistant con-
struction materials, and cast aluminum housing for the
radioactive source and detector. Power is supplied by
two standard flashlight batteries

® Easy to Operate—Pivoting head assembly with
rollers (figure 2) allows rotation of the radioactive source
for operational ease. The head assembly can also be
turned sideways for ease of operation in special cases,
such as for tanks with winding staircases

® No Process Shutdowns for Level Controller Cali-
bration—The portable level detector permits onstream
calibration of process control equipment

2 This term 1§ defined in ISA Standarg 51 1.1979
3 Tracemarx of Witco Chermcal Cor|

(4

® Radioactivity Protection—Radioactive materal is
enclosed in a double-encapsulated, stainless steel
housing. Emitted radiation levels at the operator end of
the device are 0.47 mRem/hr, which is well below the 2.0
mRem/hr limit established by the Nuclear Regulatory
Commission for unrestricted areas. The Type LD2220
level detector is shipped in a storage case that also
serves as a storage container when the device is not in
use.

® Field Tests and Operator Training Available—f eid
demonstrations are available for any intended users of
the device. Training materials that depict proper opera-
tion of the level detector and basics in radiation safety
are also available. A training manual that outlines basic
radiation characteristics as well as safety and regulatory
considerations 1s supplied with the product.

® Restricted Zone of Radiation—Depth of radiation
transmission within the liquid or solid in a vessel for
neutron backscatter measurement s usually no more
than 6 inches (152 mm). This is a significant advantage
over other types of level detection, most of which re-
quire transmitting radiation across the entire width of
the process vessel.
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Figure 2. Type LD2220 Level Detector

Application Information

A specific materials license is required to possess and
use the Type LD2220 Level Detector Licensing informa-
tion and applications for this license can be obtained
from your Fisher sales office or sales representative or
from your local regulatory agency

Use of the Type LD2220 Level Detetector is restricted to
trained personnel who are instructed in the safe use and
proper handiing of the device. Fisher Controls provides
a training program for designated personnel. A repre
sentative from Fisher Controls will be available to pro-
vide a field demonstration for any intended users of the
device Fisher Controls also offers

- Tramlnq accessories that depict proper operation
of the level detector

® Training accessories that present basics in radia
tion safety, and

® A training manual, supplied with each product, that
outiines basic radiation characteristics as well as safety
and regulatory considerations

When not in use, the Type LD2220 Level Detector must
be stored in a secure area that is not accessible to the
general public. The level detector is shipped in a storage
case that also serves as a storage container when the
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device is not in use. Dimensions for the level detector
are shown in figure 4, and dimensions for the storage
case are shown in figure 5

Principle of Operation

The Type LD2220 level detector (shown in figure 3)
consists of a sealed radioactive source mounted as an
assembly next to a helium-3 slow neutron detector tube
The source-detector assembly is located at one end of a
5 foot (1.5 meter) aluminum pole assembly; the count
rate meter and the operator hand grips are located at
the opposite end

The radioactive source of the level detector emits fast
neutrons which can penetrate the wall of an enclosed
vessel. When the source-detector assembly is moved
along the outside wall of a vessel, the fast neutrons
penetrate the vessel wall and enter approximately 6
inches (152 mm) inside the vessel If no hydrogen atoms
are contacted by the fast-neutrons when they enter the
vessel. no signal is generated by the detector. When the
source 1s muved below the level of a hydrogen-contain-
Ing substance ( liquid level), the fast neutrons interact
with the hydrogen atoms in the liquid and lose energy
During this process some of the neutrons are reflectad
back (or backscattered) out of the vessel as slow neu
trons to which the detector is highly sensitive
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Figure 3. Operational Schematic

The number of siow neutrons backscattered to the level
Getector gives a signal which is directly related to the
hydrogen density of the substances contained inside the
vessel. Substances having different hydrogen densities
give different signals and therefore an abrupt signal
change occurs when a level is passed. Electrical im-
pulses corresponding to the rate of slow neutrons pass-
iIng through the detector tube are relayed from the
detector tube to the battery-powered count rate meter.
These impulses give both an analog and audio signal
indication of the count rate and therefore they are an
indication of level detection. The level can normally be
determined to within one inch (25.4 mm) for most ves-
sels. Level detection is not affected by operating condi-
tions such as temperature or pressure inside the vessel

Ordering Information
When ordering, specify:

® Description of process fluid or solid (Include chemi-
cal analysis if available),

® Type of process to measure,

® Thickness of vessel wall and tank wall material
(Include any insulation, jackets, or special
configurations),

® Vessel diameter,

® Vessel wall temperature range (if known), and

® Ambient temperature range
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Figure 4. Type LD2220 Level Detector Dimensions
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Figure 5. Storage Case Dimensions




LD 2220 PORTABLE LEVEL DETECTOR

TRAINING GUIDE

This advance information is being released prior to

final publication. Training Manual Form 5606 is

scheduled for distribution this summer.
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT __ _
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIOACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADIATION. ol IS QUALITIED TOo U
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

FISHER CONTROLS INTERNATIONAL, INC.




LD2220 PORTABLE LEVEL DETECTOR

Records Packet

This advance information is being released prior to
final publication. Training Manual Form 5606 is

scheduled for distribution this summer.
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Records Packet

State and federal regulations require radioactive materials licensees to

retain certain documents and post others. Here is a listing of the documents

involved; examples of each are attached.

TO BE KEPT ON FILE:

o

Copy of the specific materials license obtained from appropriate Regional
NRC or agreement state agency.

Special form certificate that is shipped with the device.

Training certificates for the radiation safety officer and all

authorized users.

Semiannual wipe test records. A wipe test must be mage 6 months (max.)
from the date of receipt of the device, see the Instructicn Manual for
details. Records of this and each subsequent semi-annual test must be
retained.

Transfer reccrds. If device is transported to other locations, a

transfer "log" must be kept.

TC BE POSTED OR KEPT ON FILE:

o LD2220 instruction Manual - shipped with the device
o U.S.N.R.C., Title 10, Chapter 1, Code of Federal Regulations*
Part 19 - "Notices, Instructions, and Reports to Workers; Inspections"
Part 20 - "Standards for Protection Agzinst Radiation"
* or comparable Agreement State regulations
TO BE POSTED:
o U.S.N.R.C. Form 3 - "Notice to Employees"

5520:DB/mb 25
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PO BOX 34042 +« HOUSTON, TEXAS 77034 + AREA CODE 713/641.0331

SEALED SOURCE CERTIFICATE

PURCHASER _FISHER CONTROLS PO # 59820

MANUFACTURER GAMMATRON, INC,

MODEL AN-HP SERIAL # F-03

ACTIVE MATERIAL _Am-24]1 Be

MAXIMUM CONTENT __200 mCi

MINIMUM CONTENT __180 mCi

ACTUAL CONTENT BASED ON WEIGHT INPUT AND

ClI/GRAM AS SUPPLIED BY ORNL + 1% 198 mCi

YIELD
STD .
GAMMATRON STD F-01 = §
SERIAL #

THIS IS TO CERTIFY THAT THIS
MTLE 49 {173.398) AND THE REQ

EETS THE REQUIREMENTS FOR SPEC!AL FORM AS DEFINED IN DOT
MENTS OF

ANSI CLASSIFICATION 6535 SIGNATURE — 2 \ e :
TEXAS REGU INS PARQ36.108 N/A SIGNATURE e —
MATERIAL OF COSH e T
WIPE TEST
INNER CAPSULE .005 uCi
OUTER CAPSULE .0005 _uCi DATE 11/12/84
BY < R
HELIUM TEST NEG __ INNER __NEG _OUTER
PRESSURE TEST N/A wWT N/A FINAL OUT
CONTAINER WIPE TEST _ 0008 uCi
TYPE 7A SERIAL # 10H=-A
SURFACE 80 _ INDEX 4 LABEL — 111
27
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Fisher Controls
Marshalltown, Iowa 5015

Attention: Donna Bresin

This is to certify that the e te of the NBS-1 serial

number 109 source and b December 1984 showed 2z
radioactivity.

The cellulose wipes ioassayed by liquid sci;tillati
spectrometry wi t ion sensitivity of | x 10 > uCi.

@V

Royal H. Benson

28
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIOACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADIATION. IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

FISHER CONTROLS INTERNATIONAL, INC.

BY:

TITLE:

DATE :

29



UNITED STATES NUCLEAR REGULATORY COMMISSION
RULES and REGULATIONS

TITLE 10. CHAPTER 1, CODE OF FEDERAL REGULATIONS - ENERGY

19 INSPECTIONS
Bec. § 193 Definitions.
193 Definitions. (a) “Act” means the Atomic Energy
19.4 Interpretations. = Act of 1954, (68 Stat. 919) including any

amendments thereto;
(b) “Commission” means the United States
Commission ;

Communications.

19.11 Posting of notices to workers.

19.12 Instructions to workers.

18.13 Notifications and reports to ladivid-

uals

18.14 Presence of representatives of licens-
ees and workers during inspections.

19.15 Consuitation with workers during in-
spections.

engaged in activities licensed by the Com-
but does not include the licensee.

l’&(d] “License” means a license issued
19.18 Requests by workers for inspections
19.17 Inspections not warranted. informal

review.
19.30 Viciationa.
19.31 Application for exemptions.
19.32 Discrimination prohibited.

Authority: Secs. 53, 63, 81, 103, 104, 161, 186,
88 Stat 830, 832, 835, 936, 937, 948, 955, as
amended. sec. 234, 83 Stat. 444. as amended
(42 USC 2073, 2083, 2111, 1133, 2134, 2201,
2238, 2282). sec. 201, 88 Stat 1242 as
amended by Pub. L 94-79. 89 Stat 413 (42
US C 5841) Pub. L 95-001. sec. 10, 82 Stal.
2051 (42 US.C. 5881).

For the of sec. 223, 68 Stal 954 as
amendad (42 US.C. 2273): §§ 19.11(a). (c). {d).
and (e} and 16.12 are issued under sec. 1810,
8 Stat 948, as amended (42 USC. 2201(b)L
and §§ 15.13 and 18.14{2) are issued nodar

under the regulations in Parts 30 through
« 35,40,60,61.70 or 72 of this chapter,
3 including licenses to operate a
= production or utilization facility
& pursuant to Part 50 of this chapter and
.. licenses to possess power reactor spent
= fuel in an independent spent fuel storage
installation (ISFSI) pursuant to Part 72
of this chapter. “Licensee” means the
holder of such a license.
-

r~ (#) “Restricted area” means any area
access to which i3 controiled by the li-

censee {or purposes of protection of in-

shal! not include any areas used as resi-

sec. 1810, 88 Stal 950, us amended (4" USC. = dential quarters, although a separale

nmis)} & room or rooms in a residential buliding
: may be set apart as a restricted area.

§ 19.1 Purpose. “ § 194 Interpretations.

The regulaticns in this part establish 8  pycept as specifically authorized by the
requirements for notices, instructions, | Commission in writing, no interpretation
and reports by licensees to individuals | of the meaning of the regulations in this

< participating in licensed activities. and | pcrt hy any officer or employee of the

X options available to such Individuals In | Commission other than a written in-

® connection with Commission inspections | terpretation Ly the General Counsel will

& of licensees to ascertain compliance with | be recognized to be binding upon the

=3 the provisions of the Atomic Energy Act | Commission.

1 of 1954, as amended, Title II of the En-
srgy Reorganization Act of 1974, and reg-
ulations, orders, and licenses thereunder
regarding radiological working condi-

—

’9 19.5 Communicstions.

Except where otherwise specified in
this part, all communications and reports
¥ concerning the regulations in this part

i3 s ey
ce of Inspection orcement, US.

»The reguhﬂom.in this part appy to all & Nuclear Regulatory Commission, Wash-
persons who receive, possess, use, or S ington, D.C. 20555. Communications, re-
transfer material licensed by the ports, and applications may be delivered
Nuch.r le.luly Commimon in person at the Commission’s offices at
pursuant to the regulations in Parts 30 1717 H Street, NW., Washington, D.C.;
through 35.40,60.61.70 or 72 of this

or at 7920 Norfolk Avenue, Bethesda,
« chapter, including persons licensed to —
.. Operate a production or utilization
+ facility pursuant to Part 50 of this
chapter and persons licensed to possess
power reactor spent fuel in an
independent spent fuel storage
installation (ISFSI) pursuant to Part 72
of this chapter.

57446

mission and controlled by & licensee, ~

|3
-

divituals {rom exposure to radiation and _
radioactive materials. “Restricted area” <

-
-

38 FR 22217

NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS;

o

§ 19.11 Posting of notices to workers.
(a) Each licensee shall post current
copies of the following documents: (1)
The regulations in this part and in Part
20 of this chapter; (2) the license, license

U sued pursuant to Subpart B of Part 2 of
#® this chapter, and any response from the

(b) ﬁmdldocnmentwocmed
in paragraph (a) (1), (2) or (3) of this
section is not practicable, the licensee

(<) Each licensee and applicant sha!l
pes! Form NRC-3, (Revision 8-82 or
htcr)‘NodahEnplom"..
required by Parts 30. 40, 50, 80. 70, 72,
and 150 of thia chapter.

(d) Documents, notices, or forms
posted pursuant o this section shall ap-
pear in a sufficient number of places to
permit individuals engaged in licensed
activities to observe them on the way to
or from any particular lcensed activity
location to which the document applies,
shall be conspicuous, and shall be re-
placed if defaced or altered.

(2) Commission documents posted
pursuant to paragraph (a)(4) of this
section shall be posted within 2 working
days after receipt of the documents from
the Commission; the licensee's response,
if any, shall be posted within 2 working
days after dispatch by the licensee. Such
documents shall

§ 19.12  Instructions to workers.

All individuals working in or frequent-
ing any portion of a restricted area shall
be kept informed of the storage, trans-
fer, or use of radioactive materials or of
radiation in such portions of the re-
stricted area; shall be Instructed in the
health protection problems sssociated
with exposure to such radioactive mate-
rials or radiation, in precautions or pro-
cedures to minimize exposure, and in the

vices employed; shall be instructed in,
and instructed to observe, to the extent
within the worker’'s control, the applica-
ble provisions of Commission regulations

December 30, 1982



PART 19 ® NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS; INSPECTIONS

and licenses for the protection of per-

sponsibility to report promptly to the li-
censee any condition which may lead to
or cause a violation of Commission regu-
lations and licenses or unnecessary ex-
posure to radiation or to radioactive ma-
terial; shall be instructed in the appro-
priate response to warnings made in the
event of any unusual occurrence or mal-
function that may involve exposure to
radiation or radioactive material; and
shall be advised as to the radiation ex-
posure reports which workers may re-
Quest pursnant to § 19.13. The extent of
these instructions shall be commensur-
ate with potential radiological health
protection problems in the restricted
area.

§ 19.13 Notifications and reports to in.
dividuals.

(a) Radiation exposure data for an
individual, and the results of any meas-
urements, analyses, and calculations of
radioactive material deposited or re-
tained in the body of an individual, shall
be reported to the individual as specified
in this section. The information reported
shall include data and results obtained
pursuant to Commission regulations, or-
ders or license conditions, as shown in
records maintained by the licensee pur-
suant to Comnission regulations. Each
notification and report shall: be in writ-

social security number, include the indi-

38 FR 22217

tair ihe foilowing statement

This repart s furnashed (o you under the prow

faiwon 10 CFR Part 19, You should preserve thas
report for further reference

(b) At the request of any worker, each
licensee shall advise such worker annu-
ally of the worker's exposure to radiation
or radicactive material as shown in rec-
ords maintained by the licensee pursu-
ant to § 20 401(a) and (¢).

(e) Atthe request of a worker former-
ly engaged in licensed activities con-
trolled by the licensee, each licensee shall
furnish to the worker a report of the
worker's exprosure to radiation or radio-
active material. Such report shall be fur-
nished within 30 days from the time the
request is made, or within 30 days after
the exposure of the individual has been
determined by the licensee, whichever is
later; shall cover, within the period of
time specified in the request, each calen-
dar quarter in which the worker's sc-
tivities involved exposure to radiation
from radioactive materials licensed by
the Commission: and shall include the
dates and locations of licensed activities
{in which the worker participated during
this period.

(d) When a licensee is required pur-
suant to § 20 405 or § 20 408 of this chap-
ter to report to the Commission any ex-
posure of an individual to radiation or
radioactive material the licensee shall
also provide the individual a report on
his exposure data included therein. Such

September 1, 1982

report shall be transmitted at & time
not later than the liansmittal to the
Commission.

L

™ (e) At the request of a worker who 1s
terminating employment in a given
calendar quarter with the licensee in
work invoiving radiation dose. or of a
worker who. while emploved by another
person. is terminating assignment o
work involving radiation dose in the

o licensee s facility in that calendar

= quarter, each licensee shall provide to

= each such worker or to the worker s

« designee. at termination. @ written

= report regarding the radiaton dose
received by that worker from operations
of the licensee during that specifically
identified calendar quarter or fraction
thereof, or provide a wntten estimate of
that dose if the finally determined
personnel monitoring results are not
avzilable at that ime. Estimated doses
:h.ati be clearly indicated as such.

—

§19.14 Presence of representatives of
licensees and workers during inspec-
tions.

(a) Each licensee shall afforc to the
Commission at all reasonable times op-
portunity to inspect materials, activities,
facilities, premises, and records pursu-

ing; include appropriate identifying data =
such as the name of the licensee, the ¢ jnspectors may consult privately with
name of the individual, the individuals o oo vore as specified in § 19.15. The li-

- p l'
viduel's exposure information, and con- Q:ﬁ;n"p:;vnmmm:ng:rmpecu"m:: :;;! &

lssons of the Nuclear Regulztory Commpsion regu-

ant to the regulations in this chapter.
(b) During an inspection, Commission

ing other phases of an inspection.

(¢) XM, at the time of inspection. an
Individual has been authorized by the
workers to represent them during Com-
mission inspections, the licensee ghaul
notify the inspectors of such authoriza~
tior and shall give the workers’ repre-
senative an opportunity to accompany
the inspectors during the inspection of
physical working conditions.

(d) Each workers’ representative shall
be routinely engaged in licensed activi-
ties under control of the licensee and
shall have received instructions as spec-
ifled in § 19.12.

(e) Different representatives of li-
censees and workers may accompany the
inspectors during different phases of an
inspection if there is no resulting inter-
ference with the conduct of the inspec-
tion. However, only one workers' repre-
sentative at a time may accompany the
inspectors.

(f) With the approval of the licensee
and the workers' representative an in-
dividual who is not routinely engaged
in licensed activities under control of
the license, for example, a consultant
to the licensee or to the workers' repre-
sentative, shall be afforded the oppor-
tunity o accompany Commission inspec-
tors during the inspection of physical
working conditions.

(g) Notwithstanding the other provi-
sions of this section, Commission inspec-
tors are authorized to refuse to permit

accompaniment by any individual who

31

ized by the licensee to enter that area.
§19.15 Comsultation with wo.kers dur.
ing inspection:

8.

(a) Cummission inspectors may con-
sult privately with workers concerning
matters of socupational radiaticn protec-
tion and other matters related to ap-
plicable provisions of Commission regu-
lations and licenses to the extent the in-
spectors deem necessary for the conduct
of an effective and thorough inspection.

(b) During the course of an inspection
any worker may bring privately to the
attention of the inspectors, either orally
or in writing, any past or present condi-
tion which he has reason to believe may
have contributed to or caused any vio-
lation of the act, the regulations in this
chapter, or license condition, or any un-
necessary exposure of an indiviuual to
radiation from licensed radioactive ma-
terial under the licensee’s control. Any
such notice in writing shall comply with
the requirements of § 19.16(a) .

(¢) The provisions of paragraph (b)

~ Of this section shall not be interpreted as
~ authorization to disregard instructions
< pursuant to § 19.12.

&Ql’.lﬁ Requests by workers for inspec.

Lons.

(a) Any worker or representative of
workers who believes that a violation of
the Act, the regulations in this chapter,
or license conditions exisits or has oc-
curred in license activities with regard to
radiologicul working conditions in which
the worker is engaged, may request an
inspection by giving notice of the alleged
violation to the Director of Inspection and En-
Alommenl. 1o the Director of the appro-
priate Commission Regional Office, or to
Commission inspectors. Any such notice
shail be in writing, shall set forth the
specific grounds for the notice, and shall
be signed by the worker or representa-
tive of workers. A copy shall be provided
the licensee by the Director of Inspection and
Enforcement, Regional Office Director,
or the inspeclor no later than at the time
of inspection except that, upon the re-
quest of the worker giving such notice,
his name and the name of individuals
referred to therein shall not appear in
such copy or on any record published,
released, or made available by the Com-
mission, except for good cause shown.

(b) If, upon receipt of such notice, the
Director of Inspection and Enforcement or Re
gronal Office Director determines that
the complaint meets the requirements set
forth in paragraph (a) of this section,
and tha. there are reasonable grounds to
believe that the alleged violation exists
or has occurred, he shall cause an in-
spection to be made as soon as practica-
ble, to determine if such alieged violation
exists or has occurred. Inspections pur-
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suant to this section need not be limited
to matters referred %0 in the complaint.

§19.17 Inspections mot warranted; in-
formal review

(a) If the Director of Inspection and Enforce
ment or of the appropnate Regional

Office determines, with respect to a com-
plaint under § 19.16, that an inspection
is not warranted because there are no
reasonable grounds to believe that a vio-
lation exists or has occurred, he shall no-
tify the complainant in writing of such
determination. The complainant may
obtain review of such determination by
submitting a written statement of posi-

tion with the Executive Dy for Op
U.S. Nuclear Regulatory Commussion, “shn‘-
ton, D.C. 20855, who will provide the licensee
with a copy of such statement by certi-
fled mail. excluc.ng. at the request of the
complainant, the name of the complain-
ant. The licensee may submit an oppos-
ing written statement of position with
the Executive Director for Operations who will
provide the complainant with a copy of such
statement by certified mail. Upon the request
of the complainant. the Executive Director for
Operations or his designee may
hold an informal conference in which
the complainant and the licensee may
orally present their views. An informal
conference may also be held at the re-
quest of the licensee, but disclosure of the
identity of the complainant will be made
only following receipt of written author-
fzation from the comglainant. After con-
sidering all written and oral views pre-
sented. the Executive Darector for Operations
shall affirm, modify, or reverse *he determina-
tion of the Darector of Inspection and Enforce
ment or of the appropnate Regronal
Office and fumish the complainant and
the licensse a written not'fication of niis
decision snd the reascn Lherefor.

() If the Darector of Inspection and Enforce
ment or of ‘he appropnaie Regional
Office determines that an inspection is
not warranted because the requirements
of §19.16(a) have not been met, he shall
notify the compiainant in writing of
such determination. Such determination
shali be withnut prejudice to the filing of
& new compiaint meeting the require-
’_menu of j19.16(n).

38 FR 22217

—

§ 1920 Empioyee protection.

Employment discnimination by a
licensee or a contractor or subcontractor
of a licensee against an employee for

[[§19.30 Violations.

An injunction or other court order may
be obtained prohibiting any violation of
mypromsono(nnhctor'l‘lmno(
the Energy Reorganization Act of 1974,
9Lor any regulation or order issued there-

under.

E- A court
order may be obtained for the payment
of & civil penalty imposed pursuant to
section 234 of the Act for violation of sec-
tion 53, 57. 62, 63, 81, 82, 101, 103, 104,
107, or 109 of the Act or any rule, regula-
tion, or order issued thereunder, or any
term, condition or limitation of any li-
cense issued thereunder, or for any vio-
lation for which a license may be revoked
undsr section 186 of the Act. Any person
who willfully violates any provision of
the Act or any regulation or order issued
thereunder may be guilty of a crime and,
upon conviction, may be punished by fine
or imprisonment or both, as provided by
law.

§19.31 Application for exemptions.

The Commission may, upon applica-
uonbymneenaeeoruponmovnm-
{tiative, grant such exemptions from the
requirements of the regulations in this
part as it determines are authorized by
law and will not result in undue hazard
| tolifeor property.

7§ 19.32  Discrimination prohibited.

No person shall on the ground of sex
be excluded from participation in. be de-
nied the benefits of, or be subjected to

discrimination under any program or ac-
tivivy licensed by the Nuclear Regulatory
Commussion. "This provision will be en-
2 forced through agency provisions and
o rules similar to those already estabiished,
« with respect to racial and other discrim-
% ination. under titie VI of the Civil Rights
S Act of 1964. This remedy is not exclu-
l:we. however, and will not prejudice or

FRB774
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cut off any other legal remedies avail-
able to a discriminatee

5 engaging in protected activities under
“this part or Parts 30. 40. 50. 60, 70, 72, or
Lmdtumbm
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Gryxtral PROVISIONS

§201 Purpose
(a) The regulations in this part es-
tablish standards for protection

against radiation hazards arising out
of activities under licenses issued by
the Nuclear Regulatory Commission
and are issued pursuant to the Atomic
Energy Act of 1954, as amended. and
the Energy Reorganization Act of

| 1974

—

(p) The use of radicactive material
or other sources of radiation not Ji-
censed by the Commission is not sub-
Ject to the regulations in this part.
However, it is the purpose of the regu-

lations in this part to control the pos- J

session. use, and transfer of licensed
material by any licensee in such a

manner that the tota! dose to an indi- &

vidual Gnecluding exposures to licensed
ana unlicensed radioactive materia)
and to other unlicensed sources of ra-
diation, whether in the possession of
the licensee or any other person. but
not including exposures to radiation
from natural background sourcet or
medical diagnosis and therapy) does
not exceed the standards of radiation
protection prescribed in the regula-

L.tions in this part.

(¢) In accordance with recommenda-
tions of the Federal Radiation Coun-
cil. approved by the President, persons
engaged in activities under licenses
issued by the Nuclear Regulatory
Commission pursuant Lo the Atomic
Energy Act of 1954, as amended. and
the Energy Reorganization Act of 1974
should, in addition to compiying with
the requirements set forth in this

33

-
-
-~
-
-
o
“
-
-

~
-~
©

B

g

a0 FR 42557

STANDARDS FOR PROTECTION AGAINST RADIATION

part, make every reasonable effort to
maintain radiation exposures, and re-
leases of radioactive materials in ef-
fluents to unrestricted areas, as low as
is reasonably achievable. The term “as
low us is reasonably achievable” means
As Jow as is reasonably achievable
taking into account the state of tech-
nology. and the economics of improve-
ments in relation to benefits to the
public health and safety, and other $0-
cietal] and socioeconomic consider-

ations, and in relation to the utiliza-

tion of atomic energy in the public in-
L_t_.u'est.

_—

§202 Scope

The regulations in this part ap~'y to
all persons who receive, possess, Jse,
or transfer material licensed pursuant
to the regulations in Parts 30 through
35, 40, 60, 70, or 72 of this chapter, in-
cluding persons licensed to operate =
production or utilization facility pur-
suant to Part 50 of this chapter ana
persons licensed L0 POSSesS pOWer reac-
tor spent fuel in an independent spent
fue] storage installation (ISFSI) puru
sant to Part 72 of this chapter.

-

o

£203

§ 203 Definitions

(a) As used in this part

(1) “Act” means the Atomic Energy
Act of 1854 (68 Stat ©19) including
any amendments thereto;

(2) “Airborne radioactive material”
means any radioactive material dis-
persed in the air in the form of dusts,
fumes. mists. vapors, or gases,

(3) "Byproduct material” means any
radivactive material (except special
nuclear material) yielded in or made
radioactive by exposure to the rad:
ation incident to the process of pro-
ducing or utilizing special nuclear ma-

terial
-

—

(4) "Calendar quarter”’ means not
less than 12 consecutive weeks nor
more than 14 consecutive weeks. The
first calendar gquarter of each year
shall begin in January and subsequent
calendar quarters shall be such that
no day is included in more than one
calendar quarter or omitted from in-
clusion within a calendar quarter. No
licensee shall change the method ob-
served by him of determining calendar
quarters excep! at the beginning of a
calendar year.

September 1, 1982
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(8) “Commission” means the Nuclear
Regulatory Commission or its duly au-
:honnd representatives;

™ (6) “Government agency’’ means any
executive department, commission, in-
dependent establishment, corporation,
wholly or partly caned by the United
States of America which is an instru-
mentality of the United States, or any
+ board, bureau, division, ur\-nce.‘oﬂlce.
E officer. authority, administration, or

other establishment in the execulive
% branch of the Government.

¢ (7) “Individual” means any human
being.
(8) “Licensed material” means

source material. special nuclear mate-
rial. or by-product material received.
possessed. used. or transferred under a
general or specific license issued by
the Commission pursuant to the regu
lations in this chapter;

under the regulations in Parts 30
through 35. 40, 60, 70. or 72 of this
chapter. “Licensee’” means the holder
of such license,

4 FRS20)

(107 “Occupational dose” includes
exposure of an individual to radiation
(1) in a restricted area, or (ii) in the
« course of employment in which the in-

dividual's duties involve exposure 10
= radiation. provided. that “oecupational
& gdose” shall not de deemed to include
» any exposure of an individual to radi-
© ation for the purpose of medical disg-
nosis or medica' therapy of such indi
[_vidual

(11) “Person” means (i) Any individ-
ual, corporation, partnership, firm, as-
sociation, trust. estate public or pri-
vate institution, group, Government
agency other than the Commission or
the Deparument (except that the De-
partment shall be considered a person
within the meaning of the regulations
in this part to the extent that its facil-
ities and activities are subject to the h-
censing and related regulatory author-
ity of the Commission pursuant Lo sec-
tion 202 of the Energy Reorganization
Act.0f 1974 (88 Stat 1244)). any State
any foreign government or nation or
any political subdivision of any such
government or nation, or other entity
and (ii) any legal successor, repre-
sentative, agent. or agency of the fore-
going

10 FRRYA

r (12) “Radiation” means any or all of
the foliowing alpha rays. beta rays
gamma rays, X-rays, neutrons, high-
speed electrons, high-speed protons,
and other atomic particies. but not
sound or radio waves, or visible, in-
£ frared. or ultraviclet hight

FHoorne
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B weipht one-twentieth of one percent

(9) "License  means a license Issuec 2 thorjum or (¢) any combination there-

residential building may be set apart
as a restricted area:

(15) “Source material” means: (i)

| Uranium or thorium. or any combina-
tion thereof, in any physical or chemi-
cal form. or (ii) ores which contain by

(0.05%) or more of (@) uranium, (b)

of. Source material does not inciude
special nurlear material.

(16) “Special] nuclear material”
means (1) Plutonium, uranium 233,
uranium enriched in the isotope 233 or
in the isotope 235 and any other ma-
terial w hich the Commission, pursuant
to the provisions of section 51 of the
act, determines 1o be special nuclear
material. but does not include source
material; or (i) any material artificial-
Iy enriched by any of the foregoing
but does not include source material;

25 FR 10914

25 FR oMma

—

(17) “Unrestricted area” means any
area access to which is not controlied
by the licensee for purposes of protec-
tion of individuals {from exposure to
racdiation and radioactive materials,
" and any area used for residential quar-

Lters

(18) “"Department” means the De-
partment of Energy established by the
Department of Energy Organization
Act (Pub. L 95-81, 91 Stat. 565 42
U.S.C 7101 ¢f seg.) to the exteni that
the Department, or its duly authorized

725 FR 171957 ey

representatives, exercises functions
formerly vested ir the U.S. Atomic
Energy Commission. its Chairman,

members, officers and componeénts and
transferred to the US Energy Re-
search and Development Administra-
tion and to the Administrator thereof
pursuant to sections 104 (b), (¢) ana
td) of the Energy Reorganization Act
of 1874 (Pub. L 93-438 88 Stat. 1233

5Fnparne
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. ve material” includes
S R erial whether o not sub- § 8t 1237, 42 USC. $814) and retrans.
to licensing control by the Com- 3 ferred to the Secretary of Energy pur-
ject 1o | * suant to section 301(a) of the Depart-
mission. & mert of Ene-gy Organizatitn Act
= « (Pub. L 95-9]1, 9] Stat. 565 at §77-578,
(14) “Restricted area” means any 7 42 U.S.C. 7151).
area access to which is eo'nuolled“by
the licensee for purposes of protection : ; =
2 of individuals (r’;nn exposure to radi- (19) “Termination” means the end
ﬁ ation and radioactive materials. “Re- 2 of employment with the licensee or, in
= stricted area” shall not include any = the case of individuals not employed
-4 as residental quarters, al- = by the licensee, the end of a work as-
< g;“ h“':d“ rate room Of rooms in & = Sinment in the licensee's restricted
ug - = areas in a given calendar quarter,

without expectation or specific sched.
uling of reentry into the licensee’s re-
stricted areas during the remainder of
that calendar quarter.

(b) Definitions of certain other

words and phrases as used in this part
are set forth in other sections. includ-

ing:

(1) “Airborne radioactivity area” de-
fined in § 20.203;

(2) “Raaiation area” and “high radi-
ation area” defined in § 20.202,

(3) "Personnel monitoring
ment” defined in § 20.202.

(4) “Survey” defined in § 20.201;

(5) Units of measurement of dose
(rad. rem) defined in § 20 4.

(6) Units of measurement of radioac-
tivity defined in § 20.5.

§204 Units of radistion dose.

(a) “Dose.,” as used in this part, is
the quantity of radiation absorbed, per
unit of mass, by the body or by any
portion of the body. When the regula-
tions in this part specify 2 dese during
8 period of time, the dose means the
total quantity of radiation abscrbed.
per unit of mass, by the body or by
any portion of the body during such
pericd of time. Several different uniis
of dose are in current use Definitions
of units as used in this part are set
forth in paragraphs (b! and (¢) of this
section.

(b)) The rad, as used in this part. is a
measure of the dose of an) onizing ra-
diation to body tissues in terms of the
energy absorbed per unit mass of the
tissue. One rad is Lthe dose correspond-
ing to the absorption of 100 ergs per
gram of tissue (One millirad
(mrad)=0001 rad.)

(¢) The rem, as used in this part. is a
measure of the dose of an)y IonZing ra-
diation to body tissues in terms of its
estimated biclogical effect relative to a
dose of one roentgen (r) of X-rays
(One millirem (mrem)=000! rem.)
The relation of the rem to other dose
units depends upon the biological
effect under consideration and upon
the conditions of irradiation. For the
purpose of the regulations in this part
any of the following is considered to
be eguivalent to a dose of one rem

(1) A dose of 1 r due to X-
gamma radiation:

(2) A dose of 1 rad due 10 X~
gamma, or beta radiation,

equip-

or
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(3) A dose of 0.1 rad due to neutrons
or high energy protons;

(4) A dose of 0.05 rad due to particles
heavier than protons and with suffi-
cient energy to reach the lens of the

than to determine the neutron dose in
rads, as provided in paragraph (eX3)
of this section, one rem of neutron ra-
diation may. for purposes of the regu-
lations in this part. be assumed to be
equivalent to 14 million neutrons per
sguare cent'meter incident upon the
body: or. if there exists sufficient in-
formation to estimate with reasonable
accuracy the approximate distribution
in energy of the neutrons. the incident
number of neutrons per square centi-
meter egquivalent to one rem may be
estimated from the following table:

NEUTRON FLux DOSE EQUIVALENTS

Numpe o'
feArons Det
L
contmele
Quvaen o 8
oose o ) e
neut ons
et

Average
10 oetven 100
mativem . 40
nowrs
(neutrons om’
e

Neror enegy (Mev)

7
220 .
8.
00 »
120 »
a3
» .
».
.10
26 .10
2e.10*
14 .0

Treo~a
00X
cors
oc2
e!
08
10
28
50
78
W
W X

S F A 10%Na

o
e

Wwe

(d; For determining exposures to X
or gamma rays up te 3 Mev, the dose
amits specified in §§ 20 101 te 2C.104,
inclusive may be assumed to be equn
alent to the “air dose . For the pur-
pose of this par! "air dose means that
the dose is measured by a properly

calibraied appropriate instrument in
air at or near the body surface in the
|_region of highest dosage rate
amd
§205 Units of radioactivity.

(a) Radicactivity is commonly. and
for purpuses of the regulations in this
part shall be, measured in lerms of dis-
Integrations per unit time or in curies

One curie=37»10'" disintegrations
per second (dps)=2.2x 10'* disintegra-

ons per minute (dpm) Commonly
used submultiples of the curie are the
millicurie and the microcurie.

(1) One millicurie (mCi)
curie (C1) '=3.7x 10" dps.

(2) One microcurie (uCi) '«=0.000001
curie=37 <10*dps

™ EN 20N

'=0.001

&) |Delerac 40 FR S0704 )

(c) (Deietad )% FR 23990

g the Commission In writing. no inter- 3
= pretation of the meaning of the regu- H

lations in this part by any officer or 4
employee of the Commission other «
than a written interpretation by the =

o
eve, 1f it is more convenient to meas- “

ure the neutron flux. or eguivalent, &

FRARYTA

3o FR 1406

r

§206 Interpretavions.
Except as specifically asuthorized by

Genera! Coursel will be recognized to
be binding upon the Commission

— .

§207 Communications.

Except where otherwise specified in
this part, all communications and re-
ports concerning the regulations in
this part should be addressed to the
Executive Director for Operations,
U.S. Nuclear Regulatory Commission,
Washington. D.C. 20555 Communica-
tions, reports, and applications may be
delivered in person at the Comumis-
sion's offices at 1717 H Streei NV'.,
Washington, D.C.; or at 7920 Norfolk
Avenue, Bethesda Maryland

PermissieLE Dosgs, LEVELS, AND
CONCENTRATIONS

——

§20101 Radiation dose standards for in
dividuals in restricled areas.

(a) In accordance with the provision:
of §$20.102ta). and excep! as providec
in paragraph (b) of this section. no li-
censee shall possess, use, or transfer li-
censed material in such a manner as to
cause any individual in a restricted
area 10 receive in any period of one
calendar quarter from radicactive ma-
terial and other sources ¢f radiation a
total occupaticrai dose in excess of
the stancdards specified !n the foliow

Lm. table:

Riws PER CALENDAR QUARTER

Whoe DOGy head a0 WUk acthve DIOOO
Mg © %S N O Syes O QONBDL

2 Mangs °C Torear™s 12w’ aNg anees

3 Ser 0 whose DOG)

1"
"w.
™

(b) A licensee may permit an individ-

I.:ll in a restricted area Lo receive a
2 total occupational dose to the whole § ing therein. or on a clear and legible

= body greater than that rmitted
= € pe & record containing all the information

-
-

under paragraph (a) of this section,
provided
(1) During any calendar quarter the

body shall not exceed 3 rems: and

I_toul occupational dose to the whole

(2) The dose to the whole body,
when added to the accumulated occu-
pational dose to the whole body, shall
not exceed 5 (N-18) rems where "N”
equals the individual's age in years atl
his last birthdayv. and

35
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(3) The licensee has determined the
individual's accumulated occupal yjonal
dose to the whole body on Form NRC-
4. or on a clear and legible record con-
taining all the information required in
that form. and has otherwise complied
with the reguirements of §20102. As
used in paragraph (b), “Dose to the
whole body" shall be deemed to IN-
clude any dose to the tjhole body.
gonads, acuve blood forming Organs.
head and trunx, or Jens of eye.

-

—

§20102 Determination of prior dose

(a) Each licensee shall require any
individual. prior to first entry of the
individual into the hicensee s restricted
area during each employment or work

assignment under such circumstances

that the individual will receise or is
likely to receive in any period of one
calendar quarier an occupational dose
in excess of 25 percent of the applica-
ble standards specified in §20.101ta)
and § 20.104(a), to disclose in a wril-
ten. signed statement, either (1) That
the individual had no prior occupa-

tional! dose during the current calen
dar quarter, or (2) the nature and
amount of any occupaticnal dose
shich the individu>' may hsve re
ceived during that specifically identi-
{ied current calendar gquarter from
sources of radiation possessed Or con-
trolled by other persons. Each licensee
shall maintain records of such state
menis until the Commission author
izes their disposition.

(b) Beiore permitting, pursuant to
§ 20.1017b). any individual in & restrict-
¢4 area to receive an occupational ra
dration dose i excess of the standaras

Lspecihed in §20.101(a). each licensee

shall.

(1) Obtain a certificate on Form
NRC-4. or on a clear and legible
record containing all the information
required in that form. signed by Lhe
individual showing each period of time
after the individual attained the age
of 18 in which the individual received
an occupational dose of radiation. and

(2) Calculate on Form NRC-4 in ac-
cordance with the instructions appear-

required in that form. the previously
accumulated occupational dose re-
ceived by the individual and the addi-
tional dose allowed for that inuividual
under § 20.101(b).

(c¥1) In the preparation of Form
NRC-4. or a clear and legible record
containing all the nformation re-
quired in‘that form, the licensee shall
make a reasonable effort to obtain re-
ports of the individual's previously ac-
cumulated occupational dose. For each
period for which the hcensee obtains
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such reports, the licensee shall use the
dose shown in the report in preparing
the form. In any case where a licensee
is unable to obtain reports of the indi-
vidual's occupational dose for & previ-
ous complete calendar quarter, it shall
be assumed that the individual has re-
wsived the occupational dose specified
in tlmchevet of the foliowing columns
Apply.

Conmn = Conmn 2—
eposse m | DO
o o | el
B Ve o Doty cawence
- Calenca | Quane s
‘ DRI ph Degrrng on
- W '
196 | o et Jan
= ' | e
- T
£ wroe ooy gonacs |
acive D000 1orTeng
oga™s Neas end rume |
-0 eve ! n, AL

oy

(2) The licensee shall retain and pre
serve records used in preparing Form
NRC-4 until the Commission author-
izes the:r disposition

—

—
If calculation of the individual's accu-
mulated occupational dose for all peri-

'ré ods prior to January 1, 1961 yields a

' result higher than the applicable accu-

€ mulatec dose value for the individual

0 as c; ‘hatl date. as sperified in para-
graph (bl of §20.101, the excess may
de disregarded

£ 20103 Eapcsure of individuals to con-
centrations of radioactive maienials in
87 0 restricted areas,

ta)xl) No licensee shall possess, use,
or transtfer licensed material in such a
manner as 10 permit any individual in
a restricted grea to inhaie a quantily
of radioactive material 10 any penod
of one calendar quarter greater than
the guantity which would resul! from
innalation for 40 hours per week for
13 weck: at uniform concentrations of
radicarctive material in air speciiied in

Appendix B, Table I, Column 1.'**1f

the radicactive material is of such
form that intake by absorption
through the skin is likely, individual
exposures Lo radioactive matenal shall
be controlleu se that the uptake of ra-
dicactive material by any orzan {rom
either inkralation or absorption or
both routes of intake “* {in any calen-
cdar qQuarter does no' exceed that
which would result from inhaling such
radivact:ve matenal for 40 hours per
week for 12 weeks at uniform concen-
t;ations specified in Appendix B,
Tabie I, Column 1

(2) No licensee shall possess. use. or
transfer mixtures of U-234, U-235. and
U-2?¢ in soluble form in such a

—— & 1 £ T 52 300
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either inhalation or absorption or
both routes of intake * does not exceed
that which would result from inhaling
such material at the limits specified in
Appendix B, Table I, Column 1 and
footnote 4 thereto.

(3) For purposes of determining
compliance with the requirements of
this section the licensee shall use suit-
able measurements of concentrations
of radioactive materials in air for de-
tecting and evaluating airborne radio-
activity in restricted areas and in addi-
tion. as appropriate, shall use meas-
urements of radioactivity in the body,
measurements of radioactivily excret-
ed from the body, or any combination
of such measurements as may be nec-
essary for timely detection and assess-
ment of individual intakes of radioac-
Rtivity by exposed individuals. It is as-
@ umed that an individual inhales ra-
& dioactive materia) at the airborne con-
geentration in which he is present
uniess he uses respiratory protective
equipment pursuant to paragraph (c)
of this section. When assessment of a
particular individual's intake of radio-
active material is necessary. intakes
less than those which wouid resuit
frem inhalaticr: for 2 hours in any on¢
dayv or for 10 hours in any one week at
uniform concentrations specified in
Appendix B, Table 1, Column 1 need
not be inciuded in such assessment,
provided thet for any assessment in
excess of these amounts the entire
amount is included.

(b1 The licensee shall, as a precau-
tionary pr-oedure. use process or
other engineering controls, to the
extent practicable, to limit concentra-
tions of radioactive materials in 2ir to
Jevels below those which delimit an
airborne radioactivity area as defined
in § 20.203¢d ) Kii).

(2) When 1t is impracticable to apply
process or other engineering contrels
to limit concentrations of radioactive
material in air below those defined in
§ 20.203.dx 1 )iy, other precautienary
procediires, such as increased surv.il-
lance, limitation of working times, or
provision of respiratory protective
equipment, shall be used to mainiain
intake of radioactive material by any
individual within ary period of severn
consecutive days as far below that

intake of radioactive material which
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manner as to permit any indivigual 1n | would result from inhalation of such
& restricted area to inhale a quantity | material for 40 hours at the uniform
of such material In excess of the | concentrations specified in Appendix
intake limits specified in Appendix B, | B, Table I, Column 1 as is reasonably
Table I, Column 1 of this part. If such o achievable. Whenever the intake of ra-
soluble uranium is of a form such that S dioactive material by any individual
absorption through the skin is likely, = exceeds this 40-hour control measure,
individual exposures to such material « the licensee shall make such evalua-
shall be controlled so that the uptake _‘_ tions and take such actions as are nec-
of such material by any organ from =

essary to assure against recurrence.
The licensee shall maintain records of
such occurrences, evaluations, and ac-
tions taken in a clear and readily iden-
tifiable form suitable for summary
hmrict' and evaluation.

r {c) When respirstory tive
t 18 used to limit the inhalation

41 FR 18162

tenal

ragraph (b)(2) of this

shall use equipment
that is certified or had certification
extended by the National Institute for
Occupational Safety and Health/Mine
Safety and Heslth Administration
(NIOSH/MSHA). The licensee may
make allowance for this use of
respiratory protective equipment in
estimating exposures of individuals to
this material provided that

‘Since the conrentration specified for tri
v Ox1de VAPOT assumes eQual intakes by
sk'n absorption and inhalation. the total

intake permitted 1s twice that which sould
resuit from tnhalation alone at the concen
traton spocdied for 8 3 S in Appendix B
Tabie 1. Column 1 for <u hours per week for
13 weeks

"For radon-222. the limiting quantity is
that inhaied 1n a pericd of one caiendar
year For radioactive materials designated
“54% " in the “lsotope” column of the table,
the conceniration value specified is based

upon exposure to the materiz] as an exter.
nal radiation svurce Individual exposures w
these materials may be accounted 1or as
part of the iimitation: on individua! dose in
§ 20,101 These nuclides shall be subject ‘o
the precautionary procedures required by
£20103:b 1)

*Multiply the concentration values speci
fied 1n Appendix B, Tabdle 1, Column 1 b
62 <10" m) o obiain the quarter!y guantity
imit Multiply the concentration value spec
if:2d in Appendix B, Tatle 1. Column 1. by
25,10* m! 1o oblain the annual quantity
I'mit ‘or Rn 222

*Significant intake by ingestion or injec
tion is presamed 10 orcur only as @ resclt of
circumstances such as accident, inalver
tence. poor procedure, Or similar special
conditions Such intakes must be evaluated
and accounivd for by ftechmiques anc Proce
dires as may be appropr.ate Lo the circum-
stances of the occurrence Exposures so
evaluated shall be inciuded 1n determining
whether the hmitation on ind.vicual expo
sures in § 20.103cax ) has been excesaed

‘Regulatory guidance on assessment of in-
dividual! intakes of radioacine materal u©
gnen in Regulatory Guide B.§ ~Acceptadie
Concepts. Models. Cquatiors and Assump-
vons for a Broassay Program.” singiv copies
of which are avauable from the Oif:ce of
Stangards Development. US Nuclea® Kegu-
latory Commuaaion. Wastungton. D C. 20555,
upon wrillen request.
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(1) The licensee selects respirstory
protective equipment that provides »
protection {actor greater than the
multiple by which peak concentrations
of airborne radiocactive materials in the

average concentration of radicactive
matenial in the air that is inhaled during

penod of uninterrupted use in an

radioactivity srea. on any day.

any individual using the equipment,
does not exceed the values specified in
Appendix B, Table I. Column 1 of this
part. For the purposes of this paragraph,
the concentration of radioactive
material in the air that 1s inhaled when
respirators are worn may be estimated
by dividing the ambient concentration in
air by the protection factor specified in
Appendix A of this part. If the exposure
is later found to be greater than
estmated. the corrected value shall be
used. if the exposure is later found to be
less than estimated, the correct~d value
may be used

(2) The licensee maintains and
implements a respiurstory protection
program that incluces, a¢ 8 minimum.
air sampling sufficient to idenufy the
bazard. permit proper equipment
selection and estimate exposures:
surveys and bioassays es appropriate to
evaluate actual exposures. written
procedwes regarding selection. fitting
and meintenance of respiraters. and
tesung of respirstors for operabuity
immed:iately pnor to each use. written
procedures regarding supervision and
training of personnel end issuarnce
records. and determination by &
physician prior (o initial use of
respurstors. and et least every 12 months
thereafter. tha! the individual user 1
physically able (o use the respiratory
protective equipment.

{3) A wnitten policy statement on
respirator ussge shall be issued coverirg
such things es use of practicable
engineering controls instead of
respirators. routine, nonroutine. and
emergency use cf respirators: and
penods of reepirator use and relief from
respirator use The licensee shall advise
each respirstor user that the user may
leave the ares ot any timme for relief from
respiraior use in the event of equipment
malfunction. physical or psychoiogical
distress, or communicaton
fariure. significant Geteriorstion of
operating conditions. or any other
condition that might require such relief.

{4) The licensee uses equipment
within L.mitations for type and mode of
use and provides proper visual.
communication. and other special

capabilities (such as sdequate skin
! protection) when needed.
. (d) Unless otherwise suthorized by

_the Comzussior. the Loensee sball pot
| 8swign protection faciom in excess of

Y FRIGISY o
gES

those specified in A of this
The c—d:k,n
ective equipment.
m suthorize s licensee to use higher
protection factors on receipt of an
spplication (1) the situation
for which & need exists for higher
protection factors. and (2) demonstrating
that the respiratory protective
equipment will provide these higher
protection factors under the proposed
i of a particuler
(e) Where equipment of »
type bas not been tested certified.
or had certification extended, by
NIOSH/MSHA, or where there is po
, existing schedule for test and
certification of certain equipment. the
Licensee shall no‘:'w make M.llonm for
this equipment
suthorizetion by the Commission An
spplication for this suthorization must
tnclude a demonstration by testing, or
on the basis of reliable test information.
tha! the material and performance
characteristics of the equipment are
capable of providing the proposed
degree of protection under anticipated
conditions of use.
() Only equipment that has been
specifically certified or bad certification
extended {or emergency use by NIOSH/
MSHA shall be used as emergency
devices.
r t¢1 The licensee shall notify In writ-
ing the Director of the appropriste Nu-
clear Regulatory Commssion Inspection
and Enforcement Regiore! Office Jisted
in Appendix D at Jesst 30 days before the
date Lhal respiratory protecuive equip-
ment 1s first used under Lhe provisions
Lgr this section

47T FR 16162

.5—20.!04 Exposure of minors.

(a) No licensee shall possess, use, or
transfer licensed material in such a
manner as to cause any individual
vithin a restricted area who is under
18 years of age, to receive in any
period of one calendar quarter from
radioactive material and other sources
'-of radiation in the licensee's posses:
~sion a dose in excess of 10 percent of
€ the Limils specified in the table in
« Paragraph (a) of § 20.101.
w (b) No licensee shall possess, use or
K transfer licensed material in such a
manner ac (o cause any individual
within a restricted area. who is under
1€ years of age !0 be exposed to air-
borne racdioactive material possessed
by the licensee in an average concen-
ration in excess of the limits specified
in Appendix B, Table I1 of this part.
For purposes of this paragrapn. con-
centrations may be averaged over peri-
2:15 not greater than a week.
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(¢) The provisions of §§20.103(bx2)
and 20.103(c) shall apply to exposures
S subject to paragraph (b) of this sec
5 tion except that the references in
E §4 20.103(bX2) and 20.103(¢) to Appen-
- dix B, Table I, Column 1 shall be
« deemed Lo be references to Appendix
La. Table 11, Column 1.

820105 Permissible levels of radiation in
unresiricied areas

(a) There may be included in any ap-
plication for a license or for amend-
ment of a license proposed limits upon
Jevels of radiation in unres'ricted
areas resulting from the applicant's

possession or use of radiocactive mate-
rial and other sources of radiation
Such applications should include in-
formation as to anticipated average ra-
diation levels and anticipated occupan-
cy times for each unrestricted area in-
volved. The Commission will approve
the proposed limits if the applicant
demonstrates that the proposed limits
are not likely to cause any individual
to receive a dose to the whole body 1n
any period of one caiendar year in
excess of 0.5 rem.

(b) Except as authorized by the
§Commnmon pursuant to paragraph (a)
« ©f this section. no licensee shall pos-
“ sess, use or transfer licensed material
& in such a manner as to create in any
urcesilcted area from radioactive ma-
terial and other sources of racdiation in
his possession:

(1) Rad!ation levels which, if an ind-
vidual were continuous!y present in
the area, could result in his receiving a
dose in excess of two millirems 1n any
one hour, or

(2) Radiation levels s'hich. if an ind:-
vidual were continuousiy present in
the area, couid result in his receiving a
dose ir excess of 100 millirems in any
seven consecutive davs

; (c) In ad-dition to other requirements
« of this part, licensees engaged in ura-
= nium fuel ~ycle operations subject to
& the provisions of 40 CFR Part 180
« 'Envircnmenta! Radiation Protection
® Standards for Nuclear Power Oper-
|nt ions,” sl all comply with that part

.~

-
-

S

§20106 Radiwactivity in effluents to un-
restricted arcus.

(a' A licensee shall not possess, use.
or transfer licensed material so as to
,' release Lo arn unrestricicd area racioac-
S tive material in concentrations which
Yexceed the limits specified 1n Appen-
g dix B. Table II of this part, except as
* authorized pursuant to §20302 or
saragraph (b) of this section. For pur-
poses of this secuion concentraiions
mayv be averaged over a pericd not
greater than one year.
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(b) An application for a license or
ndment may include proposed
its higher than those specified in

h (a) of this section. The

Commission will approve the proposed
limits if the applicant demonstrates:

(1) That the applicant has made a
reasonable effort to minimize the ra-
dicactivity contained in effluents to
unrestricted areas. and

(2) That it is not likely that radioac-
tive material discharged in the efflu-
ent would result in the exposure of an
individual to concentrations of radio-
active material in air or water exceed-
ing the himits specified in Appendi. B,
Table II of this part.

(c) An application for higher limits
pursuant to paragraph (b) of this sec-
tior: shall include information demon-
strating that the applicant has made a
reasonable effort to minimize the ra-
dioactivity discharged in effluents to
unrestricted areas, and shall include,
as pertinent.

(1) Information as to flow rates,
total volume of effluent, peak concen-
tration of each radicnuchide in the ef-
fluent. and concentrztion of each radi.
onuclide in the effluent averaged over
a pericd of one year at the point
where the effluent leaves a stack.
tube, pipe. or similar conduit;

(2) A description of the properties of
the ef{luents, including

¢1) Cremucal composition;

(i) Physical characteristics, includ-
ing suspended solids content in hiquid

ceffluents and nature of gas or aeroso!

for air effluents

(1) The hvdrogen ion ccpcentra
tiens (p™) of liquid effluents; and

(iv) The size range of particulates in
effluents released into air.

(3* A descr.ption of the anticipated
human occupanc: in the unrestricted
area where the highest concentration
of radioactive materia! from the efflu-
ent ir expected. and. in the case of a
Tiver or stream. 2 description of water
uses downstream from the point of re-
lease of the effluent

(4) Information as to the highest
concentration of each radionuclide in
ar. unrestricted area. including antici:
paled concentrations averaged over a
per:o¢ of one year

1) In air at any pomnt of human oc-
cupancy, or

(h)<In water at points of use down
siream f{rom the point of release of

¢5) The background concentration of
radionuchides in the receiving river or
stream prior to the release of liquid ef-
fluent

(6) A description of the environmen-
tal monitoring equipment. including
sensitivity of the system. and proce-
dures and caiculations Lo determine
concentrations of radionuclides in the
unrestricted area and possible recon-

September 1, 1982

centrations of radionuclides.

(7) A description of the waste treat-
ment facilities and procedures used to
reduce the concentration of radionu-
clides in effluents prior to their re-
lease.

(d) For the purposes of this section
the concentration limits in Appendix
B, Table 1I of this part shall apply at
the boundary of the restricted area.
The concentration of radioactive ma-
terial discharged through a stack, pipe
or similar conduit may be determined
with respect to the point where the
material leaves the conduit. If the con-

duit discharges within the restricted

3 area. the concentration at the bound-
§ ary may be determined by applying

- appropriate factors for dilution, dis-

-
o
~

persion, or decay between the point of
discharge and the boundary.

(e) In addition to limiting concentra-
tions in effluent streams, the Commis-
sion may limit quantities of radicac-
tive materials released in air or water
during a specified period of time if it
appears that the daily intake of radio-
active material from air, water, or food
by a suitable sample of an exposed
population group, averaged over a
period not exceeding one year, would
otherwise exceed the daily intake re-
sulting from continuous exposure to
air or water coi.laining one-third the
concentration of radicactive materials
specified in Appendix B, Table 1I of
_thxs part.

[ () The provisions of paragraphs (a)
through (e) of this section do not

18525

=
-

apply to disposal of radiocactive maieri-
al into sanitary sewerapge systems
which is governed by § 20.303.

(g) In addition to other reqguire-
ments of this part, licensees engaged

o iN uranium fuel cycle operations sub-

25 FR 10914

Ject to the provisions of 40 CFR Part
190. "Environmenta! Radiation Protec-
tion Standard for Nuclear Power Op-
:rauom." shall comply with that part.

-
§20107 Medical diagnosis and therap:.

PRECAUTIONARY PROCEDURES

§20201 Surveys.

(a) As used in the regulations in this
» PATL, sSurvey” means an evaluation »f
@ the radiation hazards incident to the
~production, use. release, disposal. or
ﬁ presence of radioactive materials or
other sources of rad:ation under a spe.
cific set of conditions. When appropr,-
ate, such evaluation includes a physi.
cal survey of the location of materials
and equipment, and measurements of
levels of radiation or concentrations of
radioactive materia) present

r (b) Each licensee shall make or
S ¢ause Lo be made such survevs as (1)
emay be necessary for the licensee to

omply with the regulations in this
Spart. and (2) are reasonable under the
elircumsiances to evaluate the extent

Lat rad:ation hazards that may be pres
ent.

T 20.202 Personnel monitoring.

(a) Each licensee shall supply appro
priate personnel monitoring egquip-
ment to, and shall require the use of
such equipment by:

(1) Each individual who enters a re-
stricted area under such circumstances
that he receives, or is likely to receive,
a dose in any calsndar qQuarter in
excess of 25 percent of the applicabie
value specified in paragraph (a) of
§20.101.

(2) Each irdividuzl under 18 years of
£82* whou enters a restricted area under
such circumstiances that he receives.
or is likely t0 receive, a dos= ir. any cal-
endar quarter in excess oi 5 percent of
E!he applicable value specified in para-
egraph «a)of §20.101
¢ (3) Each individual who enters a
“ high radiation area

(b) As used in this part,

(1) “Personnel monitoring equip
ment” means devices designed to be
worn or carried by an individual for

-
-~

Nothing in the regulations in this
part shall be interpreted as limiting
the intentional exposure of patients to
radiation for the purpose of medical
diagnosis or medical therapy

§20.108 Ovrders requiring furnishing of
bio-assay services

Where necessary or desirable in
order to aid in determining the extent
of an individual's exposure to concen-
trations of radioactive material. the
Commission may incorporate appro-
priate provisions in any license, direct.
ing the licensee to make availabir to
the individual appropriate bio-assav
services and to furnish a copy of the
reports of such services to the Com-
Im.i£s.0N.
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the purpose of measuring the dose re-
ceived (e g.. film badges, pocket cham-
bers. pocket dosimeters, film rings,
etc.);

(2) “Radiation area” means any
area. accessiblie Lo personnel. in which
Lhere exists radiation. originating in
whole or in part within licensed mate-
rial. at such levels that a major por-
tion of the body could receive in an)
one hour a dose 'in excess of 5 mil
lirem. or in any 5 consecutive days a
dose in excess o 100 millirems:

(3) “High radiation area’ means any
area, accessible to personnel. .n which
there exists -radiation originating in
whole or in part within licensed mate-
rial at such levels that a ma)cr portion
of the body couid receive in any one
:our a dose in excess of 100 millirem

«eof 5T
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§20.203 Caution signs, i
labels, signals and

(a) General (1) Except as otherwise
authorized by the Commission. sym-
bols prescribed by this section shall
use the conventional radiation caution
colors tmagenta or purple on yellow
background). The symbol prescribed
by this section is the conventional
three-bladed design:

RADIATION SYMBOL

' Cross hatched area is to be magenta or
pu! pie
2 Background is to be yellow.

- ———— - -

|

(2) In addition to the contents of
signis and labels prescribed in this sec- ¢

[~ (2) Each entrance or access point to

a high radiation area shall be:

(1) Equipped with a control device
which shall cause the level of radi-
ation to be reduced below that at
which an individual might receive a
dose of 100 millirems in 1 hour upon
entry into the area: or

(1)) Equipped with a control device
which shall energize a conspicuous
visible or audible alarm signal in such
& manner that the individual entering
the high radiation area and the licens-
ee or a supervisor of the activity are
made aware of the entry; or

(iii) Maintained locked except during
periods when access to Lthe area is re-
quired, with positive control over each
individual entry.

(3) The controls required by para-
graph (¢)X2) of this section shall be es-

Btablished in such a way that no indi-

vidual will be prevented from leaving a

ghuh radiation area.

(4) In the case of a high radiation
area established for a period of 30
days or less, direct surveillance to pre-
vent unauthorized entry may be sub-
stituted for the controls required by
paragraph (X 2) of this section.

(5) Any licensee, or applicant for a li-
cense, may apply to the Commission
for approval of methods not inzluded
in paragraphs (c)2) and (4) of this sec-
tion for controlling access to high ra-
diation areas. The Commission will ap-
prove the proposed alternatives if the
licensee or applicant demonstrates
that the alternative methods of con-
tro! will prevent unauthorized entry
into a high radiation area, and that
the requirement of paragraph (¢)2) of

Ltms section is met.

(6) Each area in which there may

tion. licensees may provide on or near $exist radiation levels in excess of 500

such signs and labels any additional

g rems in one hour at one meter fron. a

information which may be appropriale « geajed radio-active source ' that is used
in aiding individuals 1o minimize expo- $1q irradiate materials shall: *

sure to radiation or to radioactive ma-
terial

(b) Radiation areas. Each radiation
area shall be conspicuously posted
with a sign or signs bearing the radi-
ation caution symbol and the words

CavTiOoNn '

RADIATION AREA

(c) High radiction areas. (1) Each~-
high radiation area shall be conspicu-~
ously posted with a Sign or signs bear-
ing the radiation caution symbol and
the words

IR 2187,

Cacrion '

HicH RADIATION AREA

Or Danger

e

(i) Have each entrance Or access
point equipped with entry control de-
vices which shall function automati-
cally to prevent any individual from
inadvertently entering the area when
such radiation levels exist; permit de-
liberate entry into the area only after
a contro! device is actuated that shall
cause the radiation level within the
area. from the sealed source, 10 be re.
duced below that at which it would be
possible for an individual to receive a
dose in excess of 100 mrem in one
hour, and prevent operation of the
source if the source would produce ra-
diation levels in the area that could
result in a dose to an individual in
excess of 100 mrem in one hour. The
entry control devices required by this
peragraph (¢X6) shall be established
in such a way that no individual will
be prevented from leaving Lthe area.
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™ (ii) Be equipped with additional con-
trol devices such that upon failure of
the entry control devices to function
as required by paragraph (c)X6)1) of
this section the radiation level within
the area, from the sealed source, shall
be reduced below that at which it
would be possible for an individual to
receive a dose in excess of 100 mrem in
one hour. and visible and audible
alarm signals shall be generated to
make an individual attempting to
enter the area aware of the hacard
and the licensee or at least one other
individual,. who is familiar with the ac-
tivity and prepared to render or
summon assistance, aware of such fai-
ure of the entry control devices.

(iii) Be equipped with control devices
such that upon failure or removal of
physical radiation barriers other than
the source’s shielded storage container
the radiation level from the source
shall be reduced below that at which it
would be possible for an individual to
receive a dose in excess of 100 mrem in
one hour, and visible and audible
alarm signals shall be generated to
make potentially affected individuals
aware of the hazard and the licensee
or at least one other individual, who is
familiar with the activity and pre-
pared Lo render or summon assistance,
aware of the failure or removal of the
physical barrier. When the shield for
the stored source is a liquid. means
shall be provided to monitor the integ-
rity of the shield and to signal. auto
. matically, loss of adequate shielding
Physical radiation barriers thal com-

42 FA 54819

'This paragraph (¢)6) does net apply w
radicactive sources that are used in teie.
therapy. in radiogTaphy. or in completels
sell-shieided irradiators in which the source
is bo'h stored and operated within the same
shelding radiatior barrier and in the de-
signed configuration of the irradiator
alwavs physiczl!y tnaccessible to any ind
vidual and cannot! create high levels of rad:
ATion in an area that is access.ble Lo an; in-
dividual Thus paragraph (cx6) also does not
Appiv 10 fources from which the radiation is
incidenial 1o some other use nor 1o nuciear
reacior generaled radiation othes than rad
ation from byproduct. source. or special nu
clear materials that are used in sealed
sources in non-self shielded irradiators

'These requirements apply after Mar 14,
1958 Each person lhicensed 1o conduct activy
ues to which this paragraph (€2 6) apphes
and who s not 1n compliance with the provi
sions of thit paragraph on Mar 14 1978,
shall lile with the Director. Office of Nucle
ar Materia! Safety and Safeguards. US Nu
clear Regulatory Commission, Washington.
D C 20555 on or before June 14. 1978 in
formation describing in deta:l the sctions
taken or 1o be waken to achieve compliance
with this paragraph by Dec 14 1978 and
may continue activities in conformance with
present licen ¢ conditions and the provi
sions of the previously effeciinve § 20 2034
until such compliance 15 achieved For such
persons comphiance must be achieved not
later than Dec 14 1978
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prise permenent structural compo-
nents, such as walls, that have no
credible probability of fallure or re-
moval in ordinary circumstances need
not meet the requirements of this
= paragraph (eX8)Xiii).
3 (iv) Be equipped with devices that
= Will automatically generate visible and
“ audible alarm signals to alert person-
S nel in the area before the source can
be put into operation and in sufficient
time for any individual in the ares 1o
operate a clearly identifiea control
dgevice which shall be installed in the
area and which can prevent the source
_!_rom being put inte operation.

™ (v) Be controlled by use of such ad-

ministrative procedure and such de-
% Vices as are necessary to assure that
=~ the area is cleared of personnel prior
= to each use of the source preceding
2 which use it might have been possible
* for an individual to have entered the
La_ren.

rm) Be checked by a physical radi-
stion measurement to assure that
prior to the first individual's entry
into the area after any use of the
source, the radiation level from the
source in the area is below that at
which it would be possible for an indi-
vidual to receive a dose in excess of
100 mrem in one hour.

(vii) Have entry control devices re.
quired in paragraph (cx6ii) of this
section which have been tested for
proper functioning prior to initial op-
eration with such source of radiation
on any day thal operations are not un-
interruptedly continued from the pre-
vious day or before resuming oper-
ations after any unintended interrup
tien. and for which records are kept of
the dates. times and resulis of such
tests of funcuien. No operations other
than those necessary to place the
source in safe condition or to effect re-
paris on controls shall be conducted
with such source unless control de-
vices are functioning properly. The li-
censee shall submit an acceplabie
schedule for more complete periodic
tests of the entry control and warning
systems 10 be established and adhered
to as a condition of the license.

(viti) Have those entry and exit por-
tals that are used in transporting ma-
terials to and from the irradiation
area. and that are not intended fo- use
by 'ndividuals. controlled by such de-
viced and administrative procedures as
are necessary to physically protect and
warn against inadvertent entry by any
individual through such portals. Exit
portals for processed materials shall
be equipped Lo detect and signal the
presence of loose radiation sources
that are carried toward such an exit

47 FR 64619 —

and to automatically prevent such
loose sources {rom being carried out of
the area

——
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[ (7) Licensees with, or applicants for,
licenses for radiation sources that are
within the purview of paragraph (c)X§)
of this section, and that must be used
in & variety of positions or in peculiar
locations. such as open fields or for-
ests. that make it impracticabie to
comply with certain requirements of
paragraph (cX6) of this section, such
as those for the sutomatic control of
radiation levels, may apply to the Di-
rector, Office of Nuciear Material
Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington,
D C. 20555, for approval, prior to use
of safely measures that are alternative
to those specified in paragraph (cX6)
of this section. and that will provide at
Jeast an eguivalent degree of person-
nel protection in the use of such
sources. At least one of the alternative
measures must include an entry-pre-
venting interlock control based on a
physical measurement of radiation
that assures the absence of high radi-
ation levels before an individual can
gain access to an area where such
sources are used.

—
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. (d) Airborne radioactivily areas. (1)
As used in the regulations in this part
“airborne radioactivity area” means (i)
any room. enclosure, or operating area
in which airborne radicactive materi.
als composed wholly or partly of li-
censed material, exist in concentra-
tions in excess of the amounts speci-
fied in Appendix B. Table I, Column 1
of this part; or (i) anv room, enclo-
sure, cr operating area in which air-
berne radioactive material! composed
wholly or partly of licensed material
exists in concentrations which, aver-
JAeed over the number of hours in any
sweek during which individuals are in
cthe area, exceed 25 percent of the
z amounts specified In Appendix B
“ Table I, Column 1 of this part

(2) Each airborme radiocactivity srea
shall be conspicucusly posted with a
SIgN or signs bearing the radiation cau-
tion symbol and the words:

~

Cavrion '

AIRBORNE RADIOACTIVITY AREA

(e) Additional requirements. (1)
Each area or room in which licensed
material is used or stored and which
contains any radioactive material
(other than natural uranium or thor.
jum) in an amount exceeding 10 times
the quantity of such material specified
in Appendix C of this part shall be
conspicuously posted with a sign or
signs bearing the radiation caution
symbol and the words:

'Or “Danger”.
'As appropriate. the information will in-

clude radiation levels. kinds of material es ~

Limate of sctivity, date Jor which activity s
estimated mass enrichment. elc

40

Cavrion '
RADIOACTIVE MATERIAL(S)

(2) Each area or room in which natu-
ral uranium or thorium is used or
Stored in any amount exceeding one
< hundred times the quantity specified
- in Appendix C of this part shall be

conspicuously posted with a sign or
signs bearing the radiation caution
symbol and the words

LR L1} 1 ——

CavTion '

RADIOACTIVE MATERIAL(S)

(f) Containers. (1) Except as pro-
vided in paragraph (fX3) of this sec-
tion. each container of licensed mate-
rial shall bear a durable. clearly visible
labe] identifying the radioactive con-
tents

t2) A label required pursuant to
paragraph (fX1) of this section shall
bear the radiation caution symbo! and
the words “CAUTION, RADIOAC-
TIVE MATERIAL" or "DANGER,
RADIOACTIVE MATERIAL". It shall
also provide sufficient information ? to
permit individuals handling or using
the containers, or working in the vicin-
ity thereof, to take precautions to
avoid or minimize exposures.

(3) Notwithstanding the provisions
.o! paragraph (f)1) of this section la-
= beling is not required:

(i) For containers that do not con-
« tain licensed materials in quantities
':neater than the applicable guantities
® listed 11 Appendix C ¢f this part

(11’ For containers containing only
natura! uranium or thorium in quanti-
ties no greater than J0 times the appli-
cable quantiues listed in Appendix C
of this part

tiii) For containers that! do not con-
ta:n licensed materials in concentra
tions greater than the applicable con
centrations listed in Appendix B
Table I, Column 2. of this part

tiv) For containers when they are at
tended by an individual who takes the
precautions necessary 1o prevent the
exposure of any individual to radiation

or radioactive materials in excess of
the limits established by the regula-
- tions in this part.

-~

(v) For containers when they are in
transport and packaged and labeled 1n
¢ accordance with regulations of the De-
h'_otnmem of Transportation.

8 -
-
-
o

(vi) For containers which are accessi-
ble * only to individuals authorized to
handle or use them, or to work in the
= vicinity thereof, provided that the con-
§ tents are identified to such individuals
« DY 8 readily available written record.

“ (vi) For manufacturing or process
= equipment such as nuclear reactors.
Lructor components. piping, and tanks

4
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[T «4) Esch licensee shall, prior to dis-
posal of an empty uncontaminated
container (o unrestricted areas,
remove or deface the radioactive mate-
« rial label or otherwise clearly indicate
< that the container no longer contains
Lndio.euve materials.

R22'

§20.204 Same: exceptions.

Notwithstanding the provisions of
§ 20.203,
(a) A room or area is not required to
be posted with & caution sign because
s of the presence of a sealed source pro-
€ vided the radiation level twelve inches
from the surface of the source con-
tainer or housing does not exceed five
millirem per hour.

—

—

(b) Rooms or other areas in hospi-
tals are not reqguired to be posted with
caution signs, and control of entrance
Or access Lhereto pursuan! w
§ 20.203(¢) 1s not required, because of
s the presence of patients containing by-
s‘producl material provided that there
g 4re personnel in attendance who will
« Lake the precautions necessary Lo pre-
¥ vent the exposure of any individual to
radiation or radioactive material in
excess of the limits established in the
rLcmlnuons in this part.

(c) Caution signs are not reguired to
be posted at areas or rooms containing
radioactine materals for periods ol
less than eight hours provided that (1)
the materials are constantly attended
during such periods by an individual
who shall take the precauvtions neces-
sary to prevent the exposure of any in-
dividual to radiation or radioactive
materials in excess of the limits estab-
lished in the regulations in this part
and. (2) such area or room is subject to
L.lhe licensee s control.

25 FR 10914

(d) A room or other area is not re-
quired 1o be posted with a caution
', sign. and control is not required for
= each entrance or access point Lo &
& soom or other area which is a high ra-
& diation area solely because of the pres-
ence of radioactive materials prepared
for transport and packaged and la-
beled in accordance with regulations
of the Department of Transportation.

'For example containers in locations such
as water filled canals storage vaulis. or hot
cells

Pl 20205 Procedures for picking up, receiv-
ing. and opening packages.

(aX1) Each licensee who expects to
receive a package containing quanti-
ties of radioactive material in excess of
the Type A qumil’mes speﬁ:»leld in
paragraph (b) of this section s :

(1) If the package is Lo be delivered
to the licensee's facility by the carrier,
make arrangements to receive the
package when it is offered for delivery
by the carrier; or

(ii) If the package is to be picked up
by the licensee at the carrier's termi-
nal. make arrangements to receive no-
tification from the carrier of the arriv-
al of the package, at the time of arniv-
al

(2) Each licensee who picks up a
package of radioactive material from a
carrier's terminal shall pick up the
~ package expeditiously upon receipt of
E notification from the carrier of its ar-
- rival.

& (bx1) Each licensee, upon receipt of
ga package of radioactive material,

shall monitor the external surfaces of
the package for radioactive contami-
nation caused by leakage of the radio-
active contents, except

(i) Packages containing no more
than the exempt quantity specified in
the table in this paragraph:

(ii) Packages containing no more
than 10 millicuries of radioactive ma-
terial consisting solely of tritium,
carbon- 14, sulfur-35, or iodine-125;

(iii) Packages containing only radio-
active material as gases or in special
form:

(1) Packages containing only radio-
active materizl in other than liguid
form (inciuding Mo-99/Tc-89m gener-
ators) and not exceeding the Type A
gquantity limit specified in the tabie in
this paragraph: and

(v) Packages containing only radion-
uclides with haif-lives of less than 30
days and a total guantity of no more
than 100 millicuries.

soon as practicable after receipt, but

package is received at the licensee’s {a-
cility if received during the licensee's
normal working hours, or eighteen
hours if received after normal working
hours.

(2) 1f removable radioactive contami-

(22,000 disintegrations per minute) per
100 square centimeters of package sur-

r——-.l FR 1844y

face is found on the external surfaces
of the package, the licensee shall im-
mediately notify ' the final delivering
carrier and, by telephone and tele.
graph, mailgram or facsimile, the ap
propriate Nuciear Regulatory Com-
mission Inspection and Enforcement
Regional Office shown in Appendix D
of this part.

41

The monitoring shall be performed u§

no later than three hours after thes
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*The reporting requirements in § 20.205
hav been approved by GAO under number
B-180 225 (R 00ke)

() 1) Each licensee, upon receipt of
a package containing quantities of ra-
dioactive material in excess of the
Type A quantities specified in para-
graph (b) of this section, other than
those transported by exclusive use ve-
hicle, shall monitor the radiation
R levels external to the package The
package shall be monitored as soon as
practicable after receipt, but no later
than three hours after the package is
received at the licensee’s facility if re-
ceived during the licensee’'s normal
working hours, or 18 hours if received
after normal working hours.

(2) 1f radiation levels are found on
the external surface of the package in
excess of 200 millirem per hour, or at
three feet from the external surface of
the package in excess of 10 millirem
i per hour,

E

the iicensee shall immediate-
Iy notily by teiephone and telegrapb
maiigram, or facsimile, the direcior of
the appropriate NRC Regional Office
listed in Appendix D, and the final dc-
livering carrier.

-

!

«
-

s
[

(d) Each lhicensee shall establish and
maintain procedures for safely open-
ing packages in which licensed materi
al is received. and shall assure that
such procedures are followed and that
due consideration is given to special
instructions for the type of package
L being opened

:

§20206 Instruction of personnel.

Instructions required for individuals
working i or frequenting any portion

nation in excess of 0.01 microcuriess ©f a restricted area are specified in

& §19.120f this chapter.
.

§20.207 Storage and control of licensed
materials in unrestricted areas

(a) Licensed materials stored in an

unrestricted area shall be secured

: from unauthorized removal from the
place of storage.

- (k) Licersed materials in an unies-

' tricied area and not in storage shall be

4
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tended under the constant surveil-
lance and immediate control of the li-
censee.

—

WasTE DisrosaL

§20.301 General requirement.

No licensee shall dispose of licensed
material except:

(a) By transfer to an authorized re-
cipient as provided in the regulations
in Parts 30, 40. 60, 70 or 72 of this

= chapter, whichever may be applicable;
or

6 FRSI20)

(b) As authorized pursuant

to
§20.202. or

WA 10014

™ (c) As provided in §20303. applica-

ble to the disposal of licensed material
by release into sanitary Sewerage sus-
tems, or in § 20.306 for disposal of spe-
cific wastes. or in § 20.106 (Radioacty-
ity in effluents to unrestricted areas).

46 FR 16230

r

—

§20.302 Method for obtaining approval of
proposed disposal procedures.

(a) Anv licensee or applicant for a li-
cerise may apply to the Commission
for approval of proposed procedures to
dispose of licensed material in a
manner not otherwise authorized in
the regulations in this chapter. Each
application shou'd include a descrip-
tion of the licensed material and any
other radioactive material invelved, in-
cluding the guantities and kinds of
such material and the levels of radio-
eclivity imvelved, and the proposed
manner and conditions of disposal
The application should also include an
analysis and evaluation of pertinent
information as to the nature of the en-
vironment. including topographical,
geological. meteorological. and hydro-
logical characteristics, usage of ground
and surface waters in the general area;
the nature and location of other po-
tentially affected facilities. and proce-
dures Lo be observed to minimize the

risk pf unexpected or hazardous expo-
Eures.

IS FR 211

tb) The Commission will not approve
any application for a license to receive
licensed matenial from other persons
Jor disposal on land not owned by the
Federal government or by a State gov-
ernment.

-38 PRI
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*  ronment than other practical alterna-
t tive methods of disposal.

46 FR 16230

(¢) The Commission will not approve
any application for a iicense for dis-
posal of licensed material at sea unless
the applicant shows that sea disposal

(a) 0.05 microcuries or less of hydro-
gen-3 or carbon-14, per gram of
medium, used for liquid scintillation
counting: and

—
§20303 Disposal by release into sanitary

offers less harm to man or the envi (b) 0.05 microcuries or less of hyd:o-

gen-3 or carbon-14, per gram of animal
tissue averaged over the weight of the
entire animal; provided however,
tissue may not be disposed of under
Sthis section in a manner that would
epermit its use either as food for
g humans or as animal feed.

« (¢) Nothing in this section, however,
S relieves the licensee of maintaining re-
cords showing the receipt, transfer
and disposal of such byproduct mater;-
:ln:i' specified in § 30.51 of this chapter;

sewerage systems.

No licensee shall discharge licensed
material into & sanitary sewerage
system unless:

(a) It is readily soluble or dispersible
in water, and

(b} The quantity of any licensed or
other radioactive material released
into the system by the licensee in any
one day does not exceed the larger of
paragraphs (bX 1) or (2) of this section.

(1) The quantity which, if diluted by
the average daily quantity of sewage
released into the sewer by the licensee,
will result in an average concentration
equal to the limits specified in Appen-
dix B. Tabic I, Column 2 of this par::
or

(2) Ten times the quantity of such
material specified in Appendix C of
this part, and

(c) The quantity of any lcensed or
other radioactive material released in
an) one month, if diluted by the aver-
age monthly guantity of water re-
leased by the licensee, will not result
in an average concentration exceeding
the limits specified in Appendix B,
Table 1. Column 2 of this part. and

(d) Nothing in this section relieves
the licensee from complying with
other applicable Federal, State and
local regulations governing any other
toxic or hazardous property of these
i__l.nncl'ials\

—
§20401 Records of surers. radiction
monitoring. and disposal.

(a) Each licensee shall maintain re-
< cords showing the radiation exposures
& of all individuals for whom personnel
= monitoring is required under § 20.202
® of the regulations in this part. Such

records shall be kept on Form NRC-5.
'm accordance with the instructions
contained in that form or on clear and
legible records containing all the in
formation required by Form NRC-§
The doses entered on the forms or re
cords shall be fer periods of time not
exceeding one calendar quarter

r (b) Each licenses shall maintain re.
eCords in the same units used in this
=part, showing the resulis of surveys re

:quxred by §20.201(b), moniloring re
into the sewerage sysiem by the licens- Jquired by §£20.205(b) and 20.°05 c).

ee does not exceed one curie per Year. «and disposals made under £ 20 202
The quantities of hydrogen-3 and !_20 303, and deleted ¢ 20.304 '
carbon-14 released into the sanitary

(d) The gross guantity of licensed
and other radicactive material, excluad
ing hydrogen-2 and carbon-14, released

senerage system may not exceed 5
curies per year for hydrogen-3 and 1
curie per year for carbon-14. Excreta
from individuals undergoing medica)
diagnosis or therapy with radioactive
material shall be exempt from any

tex 1) Records of individual exposure
to radiatiun and to radioactive mater
al which must be maintained pursuant
to the provisions of paragraph (a) of
this section and records of bioassayvs
including results of whole body count

limitations contained in this section. ing examinations, made pursuan! to
§ 20.108. shall be preserved until the
Commuission authorizes disposition
B : ~ (2) Records of the resulls of s'irvevs
”o':::nfr""m' or disposal by inciner- & .13 monitoring which must be main.
= tained pursuant to paragraph (b of
No licensee shall treat or dispose of | this section shall be preserved for two
licensed material by incineration| vears after completion of the surie:
except for materials listed under

except that the following records shall
§ 20 306 or as specifically approved by | be maintained until the Commission
the Commission pursuant to

authorizes their disposition (1) Re-
§§ 20 106(b) and 20.302. cords of the resuits of surieys to de-
termin. conphance with §20.103a),
(1) in “he absence of personnel moni-
toring data. records of the resulis of
survevs to determine external rac-
ation dose, and (ili) records of the re-

£20306 Disposal of specific wastes.

Any licensee may dispose of the fol-
lowing licensed material without
regard to its radioactivity:
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sults of surveys used Lo evaluate the
release of radiocactive effluents to the
environment.

(3) Records of disposal of licensed
:mnerm made pursuant to §§ 20.302.
g 20.303, and deieted § 20.304 ' are to be
* maintained until the Commission au-
'._thonus their disposition.

(4) Records which must be main-
tained pursuant to this part may be
the original or a reproduced copy or
microform if such reproduced copy or
microform is duly authenticated by
authorized personne] and the micro-
form is capable of producing a clear
and legible copy after storage for the
period specified by Commission regu-
o lations

2 (5) If there is a conflict between the

-
= Commission's regulations in this part,
s license condition, or technical specifi-
- Cation. or other written Commission
* approval or authorization pertaining
to the retention period for the same
type of record. the retention period
specified in the regulations in this
part for such records shall apply
uniess the Commission pursuant to
§ 20 501 has granted a specific exemp-
tion from the record retention require-
ments specified in the regulations in
ﬂxu part

—

§20 402 Reports of theft or loss of li-
censed meteria!

(a) Each licensee siia’l report by
telephone to the Director of the ap-
propriate Nuclear Regulatory Com-
mission Inspection and Enforcement
Regional Cffice listed in Appendix D
of this part, immediately after its oc-
currence becomes known to the licens.
ce. any loss or theft of licensed mater-
al in such quantities and under such
circumstances that it appears e the li-
censee that a substantial hazard may
Jesul! Lo persons in unrestricted areas.

34 FR 7500

[ (b) Each licensee who is requirea 1o
make & report pursuant to paragraph
(a) of this section shall, within thirty
% (30) days after he learns of the loss or
3 theft, make a report in writing (o the
~ appropriate NRC Regional Office
& listed in Appendix D of this part with
~ copies to the Director of Inspection

—

(1) A description of the licensed ma-
terial involved. including kind, quanti-
ty, chemical. and physical form;

(2) A description of the circum-

(b) Twenty four hour nolification.
Each licensee shall within 24 hours
notify by telephone and telegraph,
mailgram, or facsimile, the Director of

stances under which the loss or theft = the appropriate NRC Regional Office

occurred.

(3) A statement of disposition or :

e listed in Appendix D of ihis part of

any incident involving licensed materi-

probable disposition of the licensed ¥ &l possessed by him and which may

maternal involved,

(4) Radiation exposures Lo individ-
uals. circumstances under which the
exposures occurred, and the extent of
possible hazard Lo persons in unres
tricted areas;

(5) Actions which have been taken,
or will be taken, to recover the materi-
. and

er-e caused or threatens Lo cause

(1) Exposure of the whole body of
any individua! to 5 rems or more of ra
diation, exposure of the skin of the
whole body of any individual to 30
rems or more of radiation. or exposure
of the feel, ankles, hands, or forearms

al
g (6) Procedures or measures which

s 10 75 rems or more of radiation. or

 have been or will be adopted Lo pre-
w vent a recurrence of the loss or theft
& of hicensed material.

(2> The release of radioactive materi-
« 4l in concentrations which, if averaged
& over a period of 24 hours. would
R exceed 500 times the limits specified
for such materials in Appendix B,
Table 11 of this part; or
(3) A loss of one day or more of the
operation of any fac.lities affected. o
&=

(c) Subsequent to filing the written
report the licensee shall also report
any substantive additional informa-
tion on the loss or theft which be
comes a‘ailable to the licensee, within
30 days after he learns of such infor-
mation.

-
(d) Any report filed with the Com- 2= : 2
mission pursuant to this section shall ¥ 4) Damage to property in excess of

be so prepared that names ol individ- :—‘2'000'

uals who may have received exposure 'i- (¢) Any report filed with the Com.

to radiation are stated in a ate
part of the report. o £ mission pursuant to this section shall

— 8 be prepared so that names of individ-

& uals who have received exposure Lo ra-

e “ diation will be stated in a separate
€ 20.403 Notifications of incidents. &an of the report.

(a) Immediate notification. Each li-
censee shall immediately notify by l" (d) For nuclear power reactors li
telephone and telegraph. mailgram, or X censed under § 50 21 or §50.22. the in-
facsimile, the Director of the appropri- = cidents included in paragraph (a) and

« ate NRC Regional Office listed in Ap- = paragraph (b) in this section shall in

7 pendix D of this part of any incident « addition be reported pursuant

L_':c rause

[~ (1) Exposure of the whole body of

involving byproduct, source, or special 2 § 50.72. to

nuclear material possessed by him and

which may have caused or threatens .., ... Shaiisnadl

r-i 20405 Reports of overexposures and ex-
5 cessive levels and concentrations.

: ..
any individual to 28 rems or more of T (o, 15, addition to any notification re.

radiation. exposure of ik skin of the 8 ..ired by § 20403 each li
; . 403, censee shall
whole body of any individud! of 150 5:,.“ a re’pon in writing within 30

rems or more or radiation: or expurure ,
of the fact. sniive. i o sl days to the Regional Office listed in

© Append:x D of this part. with a copy
of any individual to 375 rems or more to the Director of Inspection and En-
forcement, U.S Nuclear Regulatory
Commuission, Washingion. D.C. 20555,
of
-

of radiation; or

(2) The release of radioactive materi-
al in concentrations which, if averaged
over a period of 24 hours, would
exceed 5,000 times the limits specified
for such materials in Appendix B,
Table 11 of this part; or

(3) A loss of one working week or
more of the operation of any facilities
affected. or

Y and Enforcement. US Nuclear Regu-

latory Commission, Washineton D.C.

203555 setiing forih the following In-
formation

(4) Damage to property in excess
$200,000. "

Section 20 304 provided for burial of 5 __

small quantit.es of heensed maternals in soul
Notice of 1Ls deletion appears in the FIor.l
Ric:sten of October 30. 1980 (45 FR 71762)
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(1) Each exposure of an individual
1o radiation in excess of the applicable
hmits in §§20.101 or 20.104:13) or the
license. (2) each exposure of an indi-
vidual to radioactive material in excess
of the applicable limits in
§§20103wax]), 20.103«ax2), 20.104i(b)
or the license; (3) levels of radiation or
concentrations of radioactive material
In a restricted area in excess of any
other applicable limit in the license,
(4) any incident for which notification
is required by § 20403, and (5) levels
of radiation or concentrations of radio-
active material (whether or not involv-
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ing excessive exposure of any individu-
al) in an unrestricted area in excess of
ten times any applicable limit set
forth in this part or in the license.

Each report required under thi$ para-
&raph shall describe the extent of ex-
posure of individuals to radiation or to
radicactive material. including esti-
mates of each individual's exposure as
required by paragraph (b) of this sec-
tion. Jevels of rad:ation and concentra-
tions of radioactive material involved:
the cause of the exposure, levels or
concentrations. and corrective steps
taken or planned to assure against a
:ecurnncc.

41 Fn T sm—————

™ () Any report filed with the Com-

mission pursuant to paragraph (a) of
this section shall include for each indi-
vidual exposed the name. social secu-
rity number, and date of birth, and an
estimate of the individual's exposure.
The report shall be prepared so that
this information is stated in a separate
part of the report.

(c) In addition to any notification re-
quired by § 20.403. each licensee shall
make & report in writing within 30
days to the appropriate NRC Regional

Ullice listed in Appendix D, with a
copy to the Director of Inspection and
Enforcement, U.S Nuclear Regulatory
Commission, Washington, D.C. 20555,
of levels of radiation or releases of ra-
dicactive material in excess of lumits
specified by 40 CFR Part 190, “Envi-
ronmental Radiation Protection
Standards for Nuclear Power Oper-
ations.” or in excess of license condi-
tions related to compliance with 40
CFR Part 190. Each report required
under this paragraph shall describe
the extent of exposure of individuals
to radiation or to radicactive ruaterial;
levels of radiation and concentrations
of radioatt've material involved. the
cause of the exposure. levels or con-
centrations, and corrective steps taken
o' planned 0 assure against a recur-
rence, inc uding the schedule for
achieving onformance with 40 CFR
Part 190 and associated license condi-
tions

-

46 FR IS

620406 [Reserved)

§20.407 * Personnel monitoring reports.

Each person described in § 20 408 of
this part shall, within the first quarter

-~ 0f each calendar year, submit to the
':'Dlrector of Management and Program
= Analysis, U.S. Nuclear Regulatory
& Commission, Washington, D.C. 20555,
s the reports specified in paragraphs (a)
and (b) of this section covering the
preceding calendar year' All other
persons specifically licensed by the
Commuission shall, within the firet
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quarter of calendar years 1979 and
1980, submit to the Director of Man-

Regulal Commission,
Washington, D.C. 20555, the reports
specified in paragraphs (a) and (b) of
this section covering the preceding cal-
endar years 1978 and 187§.'*

(a) A report of either (1) the total
number of individuals for whom per-
sonnel monitoring was required under
§ 20.202¢a) or § 34.33(a) of this chapter
during the calendar year; or (2) the
total number of individuals for whom
personnel monitoring was provided
during the calendar year: Provided,
however, That such total includes at
least the number of individuals re-
qQuired to be reported under paragraph
(aX1) of this section The report shall
indicate whether it is submitted in ac-
cordance with paragraph (axl) or
(aX2) of this section. If personnel
monitoring was not required Lo be pro-
vided to any individual by the licensee
under §§ 20.202«a) or 34.33(a) of this
chapter during the calendar year, the
licensee shall submit a negative report
indicating that such personnel moni-
toring was not required

(b) A statistical summary report of
the personne! monitoring information
recorded by the licensee for individ-
uals for whom personnel monitoring
was either required or provided. as de-
scribed in paragraph (a) of this sec-
tion. indicating the number of individ-
uvals whose total whole body exposure
recorded during the previous calendar
year was in each of the following esti-
mated exposdi e ranges.
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The Jow exposure range dala are re-
qQuired in order to obtain better infor-
mation about the exposures actually
recorded. This section does not require
improved measurements.

‘A hicensee whose license expires or termi-
nates prior to. or on the last day of the cal
endar vear. shall submut reports at the exp:
ration or termination of the license. cover-
ing i1hat part of the year during shich the
license s as in effect
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« distribution pursuant to Parts

DIATION

20408 Reports of personnel monmitoring
on terminalion of employment or
work.

(a) This section applies to each
person licensed by the Commission to

(1) Operate a nuclear reactor de-
signed to produce electrical! or heat
energy pursuant to §5021(b) or
§ 50.22 of this chapter or a testing fa-
cility as defined in §50.2(r) of this
chapter;

(2) Possess or use byproduct materi-
al for purposes of radiography pursu
ant to Parts 30 ar.d 34 of this chapter,

-

™ (3) Possess or use at any one time,

for purposes of fuel processing. fabr)
Caling. or reprocessing, special nuclear
material in a quantity exceeding 5.000
grams of contained uranium-235, ura-
nium-233, or plutonium or any combi-
nation thereof pursuant to Part 70 of
this chapter,

(4) Possess high-level radicactive
waste at a geologic repository oper-
ations area pursuant to Part 60 of this
chapter. or

(5) Possess spent fuel in an inde-
pendent spent fue] storage installation
(ISFSI1) pursuant to Part 72 of this
chapter; or

(6) Possess or use at any one time,
for processing or manufacturing l;:r
30, 32,
or 33 of this Chapter, byproduct mate-

rial in quantities exceeding any one of
the following quantities:
-
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S (b) When an individuai terminates
& employment with a licensee describe
~ i paragraph (a) of this section. or an
1 individual assigned to work in such a
licensee’'s facility but not emploved by
the licensee. completes the work as-
signment in the licensee’s facility, the
licensee shall furnish to the Director

The Commission will evaluate the data
obiained for 1978 and 1979 pursuant to this
Paragraph. and the benelits derined there.
from and may take action. including publi-
cation of notice of proposed rulemaking to
extend or otherwise modify this reporting
requirement

LCOF5s
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

of Management and Program Analysis,
U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, a report of
the individual's exposures to radiation
and radioactive material, incurred

during the period of employment or =

work assignment in the licensee’s fa-
cility, containing information recorded
by the licensee pursuant to
§§ 20 401ca) and 20.108. Such report
shall be fumished within 30 days after
the exposure of the individual has
been determined by the licensee or 90
days after the date of termination of
employment or work assignment,

whichever is earlier.
b

—
§20.40% Notifications and reports to indi-

viduals,

(a) Requirements for notifications
and reports to individuals of exposure
to radiation or radioactive material are
| specified in § 19.13 of this chapter.

(b) When a licensee is required pur-
suant Lo §§ 20,405 or 20.408 to report
to the Commission any exposure of an
individual to radiation or rad:oactive
material. the licensee shall also notify
the individual. Such notice shall be
transmitled at a time not later than
the transmittal to the Commission.

and shall comply with the provisions
of §18.13(a) of this chapter.

e

EXCEPTIONS AND ADDITIONAL
REQUIREMENTS

§20.501 Applications for exemptions.

The Commission may. upon applica:

?28 Frio0914

Wresrne

—
r-

tion by any licensee or upon its osm
initiative, grant such exemptions from
the requirements of the regulations in
this part as it determines are author-
ized by law and will not result in
undue hazard to life or property.

§20.502 Additional requirements.

The Commission may, by rule, regu
lation, or order, impose upon any li-
censee such requirements, in addition
to those established in the regulations
in this part, as it deemns appropriate or
necessary Lo proiect health or e mini-
mize danger to life or property.

ENFORCEMENT

§20601 Violations.

An injunction or other court order
may be obtained prohibiting any viola-
tion of any provision of the Atomic
Energy Act of 1954, as amended, or
Title 11 of the Energy Reorganization
Act of 1974, or any regulation or order
issued thereunder A court order may
be obilained for the payment c¢f a civil
penalty imposed pursuant to section
234 of the Act for violation of section
53, 57.62. 63, 81. 82, 101, 103. 104 107,
or 109 of the Act, or section 206 of the
Energy Reorganization Act of 1974, or

any rule, regulation, or order issuea
thereunder, or any term, condition, or
limitation of any license issued there-

= under, or for any vielation for which a

license may be revoked under section
186 of the Act. Any person who will-
fully violates any provision of the Act
or any regulation or order issued
thereunder may be guilty of a crime
and. upon conviction, may be punished
by fine or imprisonment or both, as
provided by law.

Nore The reporting and record keeping
requirements contained 1n this part have
been approved by the General Accounting

Omee under B.
And (ROOBS) 180225 (RO043), (R0O44).
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Note

Appendices A, B, C, and D can be obtained from your regional NRC
office, if appropriate.



LD 2220 PORTABLE LEVEL DETECTOR

TRANSPORTATION GUIDELINE

This advance information is being released prior to
final publication. Training Manual Form 5606 is

scheduled for distribution this summer.
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TRANSPORTATION GUIDELINE

In addition to NRC regulations controlling the use of radioactive materials,
there are government regulations (e.g., D.O.T., I.A.T.A., I.C.A.0.) that
control the transport of such materials via land, air or water. Should the
need arise to transport the LD2220 to ancther location or to return it for
service or disposal, there are procedures that must be followed in packaging,
marking, labeling, and documenting the shipment to comply with the regulations.
This guide is intended to be an aid in doing so. You are encouraged to obtain
the latest copies of transportation regulations. Names and addresses where you
can order the most commonly used regulutions can be found at the end of this

guide.

PACKAGINC

The shipping/storage container the 1D2220 was originally shipped in is an
approved DOT Type 7A container. It is an appropriate shipping container for
the device and should be retained for storage and for reuse in transporting the

device should the need occur.

o Following the procedure on page 9 of the Type LD2220 Instruction Manual,

detach the head assembly from the pole/meter assembly.

0 Place the h:ad assembly in the form fit foam cavityv of the shipping/
storage container and replace the top foam piece. Place the lid on the

container and secure it using the snap lock ring.

o A security seal must be affixed before the package may be transported by
carrier. This can be a lead seal wire, a security tape or any type of
seal which is (a) not readilv breakable and which, while intact, (b) will
be evidence that the package has not been opened. A simple wire seal is a
good idea to prevent inadvertent opening regardless of what security seal
is used. A small piece of wire twisted through the latch car accomplish
this.

5520/ee



o The container must be in good condition. If the original container has
signs of damage that could affect its integrity, contact your Fisher

representative to obtain a new container.

o Make sure old shipping labels and markings have been removed before

transporting. Do not remove markings and labels required for transport

(i.e. radioactive labels, warning label, description of contents and

DOT 7A markings). See the following sections for details:

PACKAGE MARKINGS

The following marketings must appear on the outside of the package.

RADIOACTIVE MATERIAL NOS

USA DOT 7A TYPE A N 2974
NSSI 5711 ETHERIDGE HOUSTON, TEXAS

If the original decal or marking bearing this information has been removed from
the shipping container, affix a new label. It can be placed anywhere it does

not obscure anv other labels except on the bottom of the container.

LABELS

The following labels must be affixed as specified to the shipping container.

I[f a label is missing, it must be replaced before trarmsporting. They can be
obtained from authorized carriers (e.g., Emery, Federal Express, Roadwav, etc.) or from

N.S§.5.I., 5711 Etheridge, Houston, Texas 77234.

49
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Two (2) "Radicactive II" labels applied to opposite vertical sides and

marked with:

Contents - Am 241

Activity - .200 Curies . ‘
Transport Index -~ 0.5 .‘

"o

Danger" label applied adjacent to one of the radiocactive labels.

DANGER

.
=
.
.
2
]

:
4
B
S

.

(he following diagr shows the proper placemecnt of labels and

transport.




DOCUMENTAT ION

transport the LD2220 by highway in a company vehicle, a copy

papers must be kept next to the driver on the seat a pouch

the vehicle. A copy of shipping papers you can use, which should

the opening instructions, is found

in Attachment A.

may be duplicated on another form, however,

the precise words and

in which they appear must not be altered.

Declaration £«

r

220, a "Shippers

must be filled out. Find examples of

n Attachment B. Again the information

icated, however, the precise words and sequence

altered. NOTE: These forms are filled out per Title

are appropriate for transport within {

continental

shipments, the forms must be filled out per

copy of the the source "Special Form Certificate" must

See examples of these forms in Attachment

AL TNFORMATION

another plan

ocumentation”" and Attachment

the front seat or in

The bucket containing the head assembly should be transported

ocked trunk of the vehicle. If an open bed vehicle is used

the bucket must be secured to the frame of the

vel ¢

downs can be used for this. either

case, the

should not be able to move around within the vehicle der

ur L

transport

conditions.

of

on

Dangerous
these ¢
on these

in which

IATA/

accompany

le

the shipping

the door of

also include

The paperwork you can use

the sequence

Goods:
rms
forms
they appear
49CFR regu-
For ex-
ICAO

.
ia=

regu

the

in the
pickup
Bungee

bucket

rmal




While at a temporary job site, at all times the device should either be
kept locked in the truck of the vehicle, secured to the vehicle, locked in
a storage area or attended by an authorized individual who has been

trained in the safe use and operation of the device.

Transport by licensed carrier (e.g. Emery, Federal Express):

The device may not be transported on or carried onto a passenger aircraft

(i.e. Air Cargo only).

When transporting the device to a facility, make arrangements with them

to receive or to pick up the device.

Ship the "hazardous" head assembly on a separate bill from the "non-

hazardous" pole assembly. (See shipping bill examples in Attachment B.)

Send a copy of the "Opening Instructions" ahead of the device or include

it with the shipping papers if no one is familiar with unpacking it.

52
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RETURN FOR REPAIR OR DISPOSAL

e Return the device to:

Nuclear Sources and Services, Inc.
5711 Etheridge
Houston, Texas 77234

Notify your Fisher representative that the device is being returned.

2. In case of emergency: If there is reason to believe the source has been
damaged, contact your Fisher Controls representative or a licensed
disposal service to survey the instrument before packaging for trans-

port.

53
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ATTACHMENT A

o Shipping Papers

o Opening Instructions

54
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SHIPPING PAPERS
FISHER CONTROLS TYPE LD2220
PORTABLE LEVEL DETECTOR

One (1) metal can, radioactive material, special form, n.o.s., UN2974,
Radiation Level Detector, Am Be, solid - special form, 200 mCi, Radioactive
Yellow II, 0.5 transport index, container DOT Type 7A-USA, cargo aircraft only.

"This is to certify that the above named materials are properly classified,
described, packaged, marked and labeled, and are in proper condition for
transportation according to the applicable regulations of the Department of

Transportation."

Signed

(company)

(street address)

(city, state, and zip)

(telephone)

55
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OPENING INSTRUCTIONS
FISHER CONTROLS TYPE LD2220

*NOTICE - READ BEFORE OPENING PACKAGE

The Fisher Controls Tvpe LD2220 level detector is shipped in two packages:

l. A foam packed cardboard box containing the pole and meter assembly, head-
phones, carrying strap, and packets including instruction and training
manuals. A wipe test kit and the source special form certificate are
also included.

2. A metal bucket containing the head assembly with the radioactive source.
Do not open this container until either the person to whom the package is

addressed or the safety officer at the site has been notified.

The cardboard box should be opened first and the instruction manual reviewed.
Refer to the "initial assembly” section of the manual for instructions to

safely ascemble the device.

NOTE: The metal bucket should not be discarded; it is to be used in the
storage of the device and it must be used in any transfer of the device from

the site, either to change locations or to return for repair.

56
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ATTACHMENT B
o Example - "Shipper's Declaration of Hazardous Goods
o Example - Shipping Bills

*Per CFR49 regulations for contental U.S. transport only.

57
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SHIPPER'S DECLARATION FOR DANGEROUS GOODS

Shipper
Air Waybill No
Page of Pages
Shipper s Reference Number
footonat)
Consignee ‘

Five completed and signed copres of this Declaration
must be handed to the operator

WARNING

TRANSPORT DETALLS

This shipment

s within the
imitations prescribed for
geiete non

Aiwrport of Departure

apoCcaIte

R IXXNTRT | CARGO
e

ONLY

Falure to comply in all respects with the apphcable
Dangerous Goods Regulations may be n breach of
the applicable law, subject to legal peralties This
Declaration must not, n any circumstances, be
completed and/or signed by a consolidator, a
forwarder or an IATA cargou agent

AIRCRAFT
Awrport of Destination

-

Shipment type delete non apoicabie’

NATURE AND QUANTITY OF DAMGERQUS GOODS

Dangerous Goods ldentification

- g

| @ m&ﬂg !RA DIQACTIVE |

Parts '71 ang 172 of 49CFR

Sub-Secton 8 1 of IATA Oangemus Goods Amygia wons

S

4

‘l Proger Shwpong Name Class or Omamon ,éh.‘: ﬁ W 0. T. —_—
Qex

Radioactive Material

Special Form, N.O.S. UN2974 Am-241 , Solid Sealed

i Adaitional H;)"d\-m-)hwmrmar-‘.rr~.

iﬂnwmm‘t& (4 eom [ ATA Reguiations

Source 1, Type A
Package x .200 Curied

I
Yellow
s i

|
[
| hereby declare that the contents of this consignment

National Govermment Reguiations

O —— S —

Form OP - 30

accurately descnbed above by proper shipping name and are classified
packed marked and labelled. and are n all respects n the' proper
condition for transport by ar according to the apphcable intemational and

JAN 1980 58

are fully and Name/Titie of Signatory

Place and Date

|
Signature

SEE NArTTING DOve)

PRINTEDINU S A

DESTINATION COPY
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| UMNITED STATES / CANADA |

EME/IRY

STANDARD SERVICES AM

PM

PACKAGES/CARGO [J O

| INTERNATIONAL

]

NCN-DUTIABLE DOCUMENTS
URGENT PoucH [

URGENT LETTER URGENT PACK
pmensiiieisinle ACKAGES/CARGO
( FORM OF PAYMENT ] URSRNT PAGH : =
' FIRST CLASS O
Oeser DOaae SPECIAL SERVICES BUSINESS cLass [
810 ree J Cash same Day [J oam 0  oay200  srancaro cuass O
- / Saturday Delivery O  orwen O
8y § Other
Shipper's Account Number Dste Origin Alrport Shunoén éwéauz Destination Airport Gatewsy
From: Fosre To: = $5ri0S old noe
5] On Delivery s
coo. |)
‘ . -
v vy Company Slare Countiv
Check
Payable To
SMmipper s Aetersnce No 2ip Coce (Required) m C:‘z'- . 2ip Coow (Requwed)
| Y EERYNEN N
No. Pleces Description and Marks 3 Weight Package Dimensions
1 5 gal. metal can PCS. L w H
radiocactive material, special form, 7 1bs.
N.O.S.
Decrareag valve Customs Vaiuve insurance intarnsnional Charges
SPECIAL INSTRUCTIONS: O covr
At Origin
s $ s
Base Charge
S e @ o At Destination
s«-n:: :'nm. ang §mow s ::—_-_:-_-::: INTERNATIONAL & CANADIAN
cones reverse Signature B bt £ SHIPMENTS ONLY e
S SR ATELAR e e SRS tameness IRI
R - srprensed reapect o of e
riens 8 Ngher vaRue @ Seciared sl e acitiore ~-E o
for Whin aNpant s Bmtes 0 an amount 2 forth In he Service -
on e aete of srupment o 110 pev pound. etechever B higher Soper Y nm [—lw ?O' Carrier [—-1
D il To: “l‘v&"v Sripper D anwn.D ;:"d -_D-& — Door """_.__D._MDM Drop Sox
Adoress Becw ey h’m.

By

Advarce

e AO -

AD -

Non-Negotebe Airdili Executive Offices
Farm OP ) Ase 4-84 Printea A US A Wilan  Cannectcut 06897

59
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| UMITED STATES /CcaNADA | |

INTERNATIONAL |

EMEIRY

STANDARD SERVICES AM

PM

NON-DUTIABLE DOCUMENTS

PACKAGES/CARGO [ O

URGENT POUCH [

URGENT LETTER URGENT PACK
URGENT POUCH
L TR OF Ph ] URGENT PACK PACKAGES/CARGO
» FIRST CLASS O
O Seser Oaae SPECIAL SERVICES BusINEss cLass [
L same Day [J oam [ oay20  sramoaro ciass O
Fecs ved , Saturday Delivery D OTHER D
8y H Other
Shipper's Account Number Date Onigin Airport | Shipment gn.u Destination Airport Em
From: "w e To: - B, e et ’
ug-ncn-—
Yy Dettvery 2
/ C.0.0. _’
s
Sy Sae wnicy D Company Swte
Check
Payabie To
Shipper 1 Aeierence No Zip Cooe (Required ) m m"’ 2ip Coae (Requied)
. % TEANENER
No. Pleces Description and Marks Cose Weight Package Dimensions
PCS. L w H
1 Instrument 7 1bs.
SPEC}AL [NS TRUC TIONS mOVT Owciareg vaive Cusroms vaive Insurance internaonal Charges
At Origin
s s
Buve Charge
:T:.T-: 7.:: Al Destination
Subjec! to :-nm mu; X e o v s @ | NTEANATIONAL & CANADIAN
SIS S 086 . . 5 e SHIPMENTS ONLY -
n.n.m- B utiect W0 e Terme el Conaitions sel e on 1 | ———— JOTAL
Coapes s sty 'ss SevEI, aapeees o o renct b camage o | 000% Racured AL
m.‘r & Ngher raise 8 SecEwed e o Sodiored % of
] o e Gt & g, & $1 55 it e & . Shocer s Anecronca Arport L g Camers
O "":".“0.-“' Par? (] sreoe ] convgree[7] -y Time Oare No. Srpments
Tha Sroo
8y Advence AO -
AD -

Non-Negotimbie Alrbil Erecutive OfMices
Foem OP-) Rev 484 Prntad n U S A Whiton  Connectoul 08897

60
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ATTACHMENT C

o Example - "Shipper's Declaration for Dangerous Goods"

o Example - Shipping Bills

=]

Example - Special Form Certificate

*Per I.A.T.A./1.C.A.0. regulations for ex-continental U.S. tramsport

61
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P72 7222222222272 2222222222272% 4

SHIPPER'S DECLARA TION FOR DANGEROUS GOOOS

Shipoer
Ayr Waybill No
Page of Pages
| Shipoer s Reference Number
{ oprone)
Consignee \
——

Five completea and signec cooies ot tms Declaration

™ ‘st .be handea ‘0 e operaror
-

THANSPORT DETALS

J

This shipment § asimin the  A.0Or! Jeparture
milations prescr neq 'ar
Qee'e ~O” WO CIC O

CTARGO
ARCRAFT
ONLY

WARNING

Falure to comply in all respects with the apokcable
Dangerous Goods Regulatons may be n breach of
the apphcable law, subject to legal penaities This
Deciaration must not. in any circumstances. be |
completed and/or signed by a consohdator a |
forwarder or an |IATA cargo agent

oo ooy Same

Radicactive Material, 7
Special Form, N.O0.S.

The shoment orepered sccording tw . CFR . IATA Reguistons

SPIOMent IyDe Qeere ~Or J0ORCADIE!

:.- -,OQ .’ RAO'OACY‘VE

s
dovb el e

Pyrg 17! ang '72 of 9CFA

Suo Secnc~ 3 ' ATA Dgngemus Gooas Requig irs

N o v 0ty 00 vpe of Jeckg g L horauon
0 “e oy -~
b |
N2974 AM-241 , Solid Sealed
Source 1, Type A
Package X.200 [I
Curies Yellow
[ & W
DIM
30 x 30
x 40 cm |
Each :
SP.Forng
Certifdl
* NOTE: Fill in Special Form cate nod
Certificate number
here. \tzacne

.

¢

| | hereby declare that the contents of this consignment are fully and

Name T e 3t Signatory

| accurately described above Dy proper sNEONG Name and are classified

.chl.d marked and abelled 4nd are n Al respects 0 the proper

|

Nationsi Governmaent Regulations 62

“ ace ana Date

l congition for transpon Dy ar according to the ADOHCabIe Intem ational and
|

ygnature
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[ UNITED STATES / CANADA |

| INTERNATIONAL |

STANDARD SZRVICES AM PM

PACKAGES/CARGO [ O

NON-DUTIABLE DOCUMENTS

URGENT PoucH [J

URGENT LETTER URGENT PACK
s PACKAGES/CARGO
L FORM OF PAYMENT ] URGENT PACK
FIRST CLASS O
O %oper Oaae SPECIAL SERVICES BUSINESS ctass [J
it t0 nee [ Cash Same Day [J oam ) oay200  srawoanro cuass O
Focerved / Saturday Delivery D OTHER D
d s Other
Shipper's Account Number Date Qrigin Airpori sunnén Number Destination Airport Gateway
From: To:
Colbect
z Deitvery
C.0.0.
$
i Company B ; S
Check
Payabie To
Sripper s Retersoce No 1 2 0 Gove - Hequared .:S:,lotllum » Cn.' Lo Loge Reguued;
. . . .
No Pleces Description and Marks ~ Weight Package Dimensions
PCS. L - H
1 Dangerous goods as per attached
| - . ! . 7 1bs.
Cargo Aircraft Only
- -~ - , : i Oecrarea vaie Customs Vaiue nsurance internanonsl Charges
SPECIAL INSTRUCTIONS O cour
P [’ s At Oergin
A L J = —
Subject 1o terms ang  Shipper's X s ao e INTEANATIONAL & CANADIAN | - o e”
i U e i L L I
conditions on raverse Signature : : -:.-:- - - SHIPMENTS ONLY Other
This ran-segotistie s wey 5 i subject fo e 000 B 00 B9 Ren——— TOTAL

(oo Aacerres Al

Shipper y Amarrnics Awport Cuny Carrver 3
Termens | | Tormnas [ | Advance .
L[] oo n_flgu_ 1 - o [lowpser

By

-

‘- AQ -
AD -

Erocutive Otfices
WOn  Con e

Non Megoimbre Alrdbill

# A LB Priet 0 U S A
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PO BOX 34042 + HOUSTON, TEXAS 77034 + AREA COODE 71/841-.0391

SEALED SCURCE CERTIFICATE

PURCHASER _FISHER CONTROLS PO # 59820 f,.
MANUFACTURER ___GAMMATRON, INC, g.
MODEL AN-HP SERIAL # E-03 f
ACTIVE MATERIAL _Am-241 Be
MAXIMUM CONTENT 200 mCj "

MINIMUM CONTENT 180 mCi

ACTUAL CONTENT BASED ON WEIGHT INPUT AN

CI/GRAM AS SUPPLIED BY ORNL + 1% 198 mCi

YIELD

STD

GAMMATRON STD

10° NPS
10° NPS £7.5%

MEETS THE REQUIREMENTS FOR SPECIAL FORM AS DEFINED IN DOT
UIREMENTS OF

SERIAL »

THIS IS TO CERTIFY TH
TITLE 49(173.398) AND

ANSI CLASSI L.56538 SIGNATURE =~ \ gonps
TE) GULANDNS PART 36.108 N/A SIGNATURE
MATER TRUCTION 30453
WIPE TEST
NNER CAPSULE 005 uCi
OUTER CAPSULE .0005 uCi DATE 11/12/84
BY 'i“7 R .
HELIUM TEST NEG — INNER _NEG _QUTER
PRESSURE TEST N/A WT. _ N/A — —_FINAL OUT

CONTAINER WIPE TEST 0008 uci

TYPE /A SERIAL #

SURFACE
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ATTACHMENT D

Availability of Federal and International Regulations

R



Federal Regulations - For continental U.S. transport

o U.S. Department of Transportation
Title 49, Code of Federal Regulations Parts 100-177

Available from:

Superintendent of Documents
U.S. Government Printing Office
Washington, D.C. 20402

Approximately $9.00

o "A Review of the Department of Transportation Regulations for
Transportation of Radicactive Materials"

Available from

Department of Transportation Research

and Special Programs Administration
Materials Transportation Bureau
Information Services Division (DMT-l1)
Washington, D.C. 20590

International Regulations - For ex-continental U.S. transport

o "Regulations for the Safe Transportation of Radiocactive Materials, Safety
Series Yo. 6, 1973 Edition (as amended)," International Atomic Energy
Agency (IAEA), Vienna, Austria.

Available from:

UNIPUB
1180 Avenue of the Americas
New York, New York 10038

66

60565

5520/ee



International Civil Aviation Organization (ICAO), Technical Instructions
for the Safe Transport of Dangerous Goods by Air, 1983 Edition.

Available from:

INTEREG
P.0. Box 60105
Chicago, Illinois 60660

International Air Transport Association (IATA), Restricted Articles
Regulations, 25th Edition, plus Supplement and Amendment {ssued
March |, 1981, effective December 1982,

Available from:

International Air Transport Association
2000 Peel Street

Montreal, Quebec

Canada H3A 2R4
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