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PURPOSE AND SCOPE

The purpose of the Administrative Manual is to provide a
policy for internal administration of the radiographic
facilities at Advanced Radiation Service. The policies
set forth in this Administrative Manual must be strictly
adhered to by all personnel at Advanced Radiation Service.

APPLICABLE DOCUMENTS

The following sections of Title 10, Chapter 1 of the Code
of Federal Regulations, U.S. Nuclear Regulatory Commission,
Rules and Regulations, are included as an integral part

of this Administrative Manual:

A.

10 CFR, Part 19 - "Notices, Instructions, and Reports
to Workers; Inspections"

10 CFR, Part 20 - '"Standards for Protection Against
Radiation"

10 CFR, Part 21 - "Reporting of Defects and Noncom-
pliance"

10 CFR, Part 30 - "Rules of General Applicability to
Licensing of Byproduct Material"

10 CFR, Part 34 - "Licenses for Radiography and Radia-
tion Safety Requirements for Radiographic Operations"

10 CFR, Part 40 - "Domestic Licensing of Source
Material"

10 CFR, Part 71 - "Packaging of Radioactive Material
for Transport"

10 CFR, Part 170 - "Fees and Facilities § Materials
License"
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3) DEFINITIONS - Used in this Administrative Manual for

Advanced Radiation Service.

A. "Controlled Area" or "Restricted Area':
Any area, access to which is restricted by Advanced
Radiation Service to protect individuals from radiation
or radioactive materials.

B. "Dose":
The quantity of radiation absorbed, per unit of mass, by
the body or any part of the body.

C. "Dose Rate':
The dose per unit of time.

D. '"High Radiation Area':
Any area, accessible to personnel, in which there exists
radiation originating in whole or in part within licensed
material at such levels that a major portion of the body
could receive in any one hour a dose in excess of 100
millirem,

E. "Licensed Material':
Source material, special nuclear material or by-product
material.

F. "Radiography'":
The examination of the structure of materials by nondes-
tructive methods, utilizing sealed sources of by-product
materials.

G. "Radiation Area":
Any area accessible to personnel, in which there exists
radiation, originating in whole or in part from licensed
material, at such levels that a major portion of the body
could receive in any 5 consecutive days a dose in excess
of 100 millirem or in any one hour a dose in excess of 5
millirem,

H. "Radiographer'":
Any individual who performs or who, in attendance at the
site where the sealed source or sources are being used,
personally supervises radiographic operations and also
is responsible to the licensee for assuring compliance
with the requirements of the Commission's regulations
and the conditions of the license.

. .continued...



Page 3

Advanced Radiation Service

TENeas | SEERSESSS 2533264

ADMINISTRATIVE MANUAL

3) DEFINITIONS (con't.)

I. "Radiographer's Assistant':
Any individual who, under the personal supervision of the
radiographer, uses radiographic exposure devices, sealed
sources or related handling tools, or radiation survey
instruments in radiography.

J. "Radioactive Material'":
Any material which produces Alpha rays, Beta rays, Gamma
rays, x-rays, neutrons or other atomic particles.

K. "Radiographic Exposure Device':
Any radiation-shielded instrument containing a sealed
source fastened or contained therein in which the sealed
source may be moved from a shielded to an unshielded posi-
tion for the purpose of radiographic exposure.

L. '"Storage Container'/"Shipping Container"/"Source Changer":
The radiation shielded device in which sealed sources may
be stored, transported or used for source changing.

M. '"Sealed Source':
Any by-product material that is encased in a capsule de-
signed to prevent leakage or escape of the by-product
material.
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4. DESCRIPTION OF RADIOGRAPHIC FACILITIES
(Per 6 - a of NRC Form 313R)

The byproduct material will be used for radiography
of materials at temporary job sites.

Exposure devices and source changers (shipping con-
tainers) are stored in a lockable vault at the
following location:

271 Plainfield Road
Edison, NJ 08820

This vault is marked with the yellow/magenta sign
which reads '"Caution Radioactive Materials".

The key is in the possession of the radiographer and
Mr. Anton Kurtz.

The maximum external radiation leakage on the surface of
the storage vault must be less than 1 mr/hr.
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. DESCRIPTION OF RADIATION DETECTION INSTRUMENTS:
(per 6 - b on Form NRC-313R)

Advanced Radiation Service will use the following

Survey Meters:

A. EBERLINE MODEL E 130G SURVEY METER
RANGE: 0 - 1000 MR/HR

B. VICTOREEN TYPE 532B and/or TYPE 692 SURVEY METER

RANGE: 0 - 1000 MR/HR



ATTACHMENT 41

PORTABLE GAMMA RADIOGRAPHIC SURVEY METER
MODEL E-130G

TTI

LIZES INTEGRATED CIRCUITS
SMALL SIZE - LIGHT WEIGHT

MEETS U.S. AEC REGULATIONS } 3 »

(10 CFR PART 34, PARA. 34.24) LONG LIFE WITH TWO D-CELLS

FOR USE IN RADIOGRAPHIC INSTALLATIONS
STABLE OVER WIDE TEMPERATURES
EXCELLENT LINEARITY AND STABILITY
VARIABLE METER RESPONSE TIME
BATTERY CONDITION CHECK
3 RANGES - TO 1000 mr/hr

RUGGEDIZED METER

ENGRAVED SWITCH MARKING

SHOWN WITH G5K.1 SPEAKER




PORTABLE GAMMA RADIOGRAPHIC SURVEY METER
MODEL E-130G

GENERAL DESCRIPTION

The Mode! E-130G Portable Gamma Survey Meter combines the proven reliability of geiger detectors with new electronic
circuits to provide an instrument with outstanding operational characteristics in a small, lightweight package at an econ-
omical price. The ruggedized meter provides exceptional linearity with continuously variable response time. Calibration
stability results from temperature compensation and battery voltage regulation. High efficiency circuits extend the life-
time of the two D-cell batteries. A rotary switch combines the functions of power switch, battery check and selection of
one of three sensitivity ranges. The amplifier<driven phone output may be used with headset, speaker assembly, or external
pulse counter.

Design features include: voltage amplifier, monolithic integrated circuit trigger, meter driver with variable response time,
phone driver, regulated and feedback controlled high voltage supply and individual calibration controls for each range.
A single etched board holds and interconnects all components resulting in a minimum number of solder joints which en-
hances reliability. The etched board connects to the die cast aluminum cover, forming a completely operational instrument
with controls and test points exposed for ease of calibration or maintenance. An aluminum can covers the assembly,
sealing against an O-ring, forming a rugged, weather-proof housing.

Standard factory calibration is to mr/hr from 60Co sources having calibration traceable to the National Bureau of Standards.
A cadmium shield surrounding the detector tube provides compensation for low energy gamma radiation. The instrument is
furnished complete with C-Zn batteries, 8 microcurie 137Cs check source, Calibration Certification, manual and carrying
strap. Available accessories include headset and speaker assembly (SK-1).

SPECIFICATIONS

I. READOUT IV. MECHANICAL

RANGES: 3 Linear Ranges, switch controlled; 10, 100, DIMENSIONS: Approx. 6-3/4 in. L x 3-3/8 in. W
1000 mr/hr 60Co full scale. x 3-5/8 in. + 2-3/8 in. handle H.

SCALE LENGTH: 1.76 inches. WEIGHT: 3 1b. with C-Zn batteries.

LINEARITY: Within 5% of full scale, ¥2% typical.
RESPONSE TIME: Variable by panel control from 10 V. ENVIRONMENTAL

sec. to 2 sec. to 907% of final value. TEMPERATURE: Typical temperature coefficient of read-
PHONE: One pulse for each event counted. Negative ing is -.15% per °F from <40° to +140°F. Maximum
pulse approximately 2.5 volts amplitude, length determined is ~.25% per °F.

by range switch.

SATURATION LEVEL: Exceeds 1000 r/hr.

VOLTAGE COEFFICIENT: Reading changes less than
10% with battery voltage from 3.0 to 2.0 volts (New
batteries to end point.

I1. BATTERIES Q vl A 60co
Two “D" size cells held by internal captive holders. &1 MEV b it
VOLTAGE REQUIREMENT: 1.6 max. to 1.0 min. volts v \4_/’-—5—‘
per cell. w
LIFE: Variable depending on cell type, age, temper- £
ature, etc. Nominal life with new cells at room tem- = &
perature for each type is: .

Carbon-Zinc. . . . .. . ... 300 hours -~ . 4

IR - < 3% 5 v it 500 hours SSTOR CNERGY T

nae-'::l'(y‘;dhi.hixi ----- i TYPICAL ENERGY RESPONSE OF E-1306

8 aamium .. ... .. &
o . PICKER INDUSTRIAL
I1l. DETECTOR f 6 N. 2ist ST
GM TUBE: Small, rugged, halogen quenched :
Cadmium shield surrounding tube for low energy com- KENILWORTH, N. J. 07033
pensation. =
S};?SITWIW Approximately 110 CPM per mr/hr for | L
¢
o E B E R LI \ E Fustrument
e Corporation

0O Box 2108 Santa Fe, New Mexico 87501

September |, 1968 Phone 505-982-1881 TWX 910-985-0878
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6. INSTRUMENT CALIBRATION PROCEDURES
(Per 6 - ¢ on NRC Form 313R)

All survey instruments at Advanced Radiation Service
will be calibrated every three months or when necessary,
such as after instrument servicing, by one of the
following:

A) The Manufacturer

B) Technical Operations, Burlington, Mass,

C) XID Corporation, Clifton, NJ
Instruments are calibrated against a radioactive source
of known intensity (Cesium 137) at a minimum of two
points on each scale. The highest and lowest points
must be separated by at least 50% of the total scale.
Calibration tolerance is + 10% accuracy. A sample of the
meter calibration certificate is attached. Records of
instrument calibrations must be maintained in the office
of Advanced Radiation Service for at least seven years.

Procedures for Calibration of Survey Meters are attached,
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6.  PRYCEDURES FOR, INSTRUMENT CALIBRAT IQON
(TECH OPS MODEL 773)

TECHNICAL DATA

Size: S in.(12.7cm) wide; 5 in.(12.7cm deep;
8.5 in,.(21.6¢cm) high
Weight: (with attenuators) 52 1bs. (24 ig)
(without attenuators) 45 1bs. (20 kg)
Source: Model 77302, Cesiumls-, 150 millicuries
Transport Status: DOT Specification 7A Type A Package

Shielding Material: Lead Approx. 29 1bs. (13 kg)

GENERAL

The Model 773 is a small, portable radtation survey instrument
calibration device. The unit consists of a 150 millicurie
Cesium 137 source permanently attached to a movable source rod
which is installed in a lead shield casting. The s. irce is ex-
posed by raising the source rod which nositicns the source in

a 36 x 20 c¢ollimated beam port.

The unit 1s equipped with three attenuators (Transmission of
J.25, 0.10 and 0.10) to allew a survey instrument with three
ranges to be calibrated at 0% and 80% of each range without
changing the position of the survey instrument. The Model 773
can be used to calibrate survey instruments with rarges up to
2000 milliroentgens per hour.

IThe unit is equipped with a carrving handle which also serves
as a source locking bar to prevent unauthorized use of the
calibrator. A shipping cover is also attached to provide an
additional means of securing the source.

RECEIVING

Survey the device for excessive radiation levels, The device
siwould have raliation levels less than 200 mr/hr at the sur-
face and less than 10 mr/hr at three feet from the surface.
Inspect the device for shipping damage and insure that the
device is locked.

‘continued. ...
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TECH/OPS MODEL 773
6. INSTRUMENT CALIBRATION DEVICE

(continued)
SAFETY PRECAUTIONS

The Model 773 contains a 150 millicurie Cesium!37 source that
emits gamma radiation which can cause injury if improperly used.
Disassembly of the device or removal of the source requires
special equipment., We recommend that any service requiring dis-
assembly of the device or removal of the source be performed by
the manufacturer,

INSTRUMENT DEVICES

Although the device has radiation levels which are well below
the maximum radiation level permitted on storage containers,
personnel should not stay close to the device any longer than
necessary.

Precautions should be taken to store the instrument calibration
device in an area that meets the requirements of Title 10 Code
of Federal Regulations 20.202 (b) (2), 20.203(b) and 20.203(e).

It is recommended that personnel operating the equipment use a
calibrated and operable survey instrument and wear appropriate
personnel monitoring devices. The radiation level at the
source rod when the source is in the "operate' position is
approximately 50 millirocentgens per hour,

Movement of the source rod should be accomplished as expeditious-
ly as practicable. An alternative method of ruising the source
rod would be the use of a string and pulley arrangement,

In no case should anyone enter the area of the radiation beam

or expose any part of his body to the radiation beam.

PREPARATIONS FOR USE

Place the source shield in a restricted area so that the direc-
tional port is aimed horizontally. To minimize the effects of
scattered radiation, the unit should be 16 feet from any wall
in the direction of the primary beam.

Position a support horizontally from the device as shown in
Figures 1 and 2.

/continued. .
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TECH/OPS MODEL 773
6. INSTRUMENT CALIBRATION DEVICE

(continued)
PREPARATIONS FOR USE (con't.)

Restrict access to the area where the radiation level is in
excess of 2 milliroentgens per hour (See Figure 4).

OFERATION:

Note: To properly calibrate a survey instrument it is necessary
to check the instruments response at two points on each of the
instruments' ranges. These points must be separated by at least
50% of the full scale reading. The instrument reading should
agree with the actual radiation intensity within 10% to be in
proper calibration,

The following procedure is designed for a survey instrument
with three scales and a range of 0-1000 mr/hr. For instruments
with different ranges, the procedure will be sinilar but the
points will differ.

1) Turn on the survey meter and allow it to "warm up" for
approximately 10 minutes,

2) Determine the activity of the source on the date of cali-
bration from the decay chart provided with the source.

3) Determine the distance from the source at which the radia-
tion intensity would be 800 mr/hr (See Figure 3).

4) Using the tape measure attached to Model 773, place the
survey meter such that the axis of the detector is located
at the proper distance from the source as determined above.

Note: The survey meter should be located so that the center of
the detector is at the correct distance and centered on the
center line of the radiation beam. The axis of the detector
should be perpendicular to the centerline of the radiation bean.
Depending upon the physical size of your survey instrument, it
may be necessary to mount it somewhat higher than the bench sur-
face. When the proper geometry for your instrument has been es-
tablished, use the same physical arrangement consistently in
future calibration operations.

/continued......
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TECH/CPS MODEL 773
6. INSTRUMENT CALIBRATION DEVICE

Note: con't.

At short distances, using survey instruments with large detec-
tor volumes, the radiation intensity will not be uniform across
the detector. Consideration should be given to this effect
when determining the radiation intensities to be checked.

5) Unlock the handle of Model 773. Remove the shipping plate.
Remove all the attenuators from the radiation beam,

6) Standing away from the radiation beam, expose the source
by manually raising the source rod. Note and record the sur-
vey meter reading, return the source to the '"stored" position.
The actual intensity is 800 mr/hr. If the reading is within
* 10% of the actual intensity, continue checking the instrument.
Tf the instrument reading is not within + 10% of the actual in-
tensity, the instrument must be adjusted and recalibrated.

CAUTION: Do not enter the area of the radiation beam while
the source is exposed.

7) Place the 0.25 attenuator in the beam. Repeat step 6;
the actual intensity is 200 mr/hr.

8) Remove the 0.25 attenuator from the beam and place a 0,10
attenuator in the beam. Repeat step 6; the actual intensity
is 80 mr/hr,

'

9) Place the 0.25 attenuator in the beam. Repeat step 6;

the actual intensity is 20 mr/hr.

10) Remove the 0.25 attenuator from the beam and place the
other 0.10 attenuator in the beam. Repeat step 6; the actual
intensity is 8 mr/hr.

11) Place the 0.25 attenuator in the beam. Repeat step 6;
the actual intensity is 2 mr/hr.

LEAK TESTING

The Tech/Ops Model 773 Meter Calibration Kit contains a Cesiuml3’
source which must be leak tested at intervals not to exceed 6
months. This may be accomplished using Tech/Ops Model 518 Leak
Test Kit,

/continued.....



Advanced Ra«

-y o

rid
N _DEVICE

TESTING (continued)

Ls Place the Model 773 calibrator in a restricted area.

Remove the lock and rotate the handl from t:
source rod. Remove the shipping cover.

Moisten the leak test swab with EDT
the excess,

Wipe C 1 op of the source

Standing away from the beam port,
the open position and wipe the exp

Place the leak test swab in the pla

survey meter on its most S ive range and place
in a low background area. Move the swab, in its
nvelope, to the meter, not meter to the swab,

meter indication is less than 0.2 mr/hr above
lace the plastic envelope with the swab into

bdx and mail to Technica ) ations, Inc. 3
Massachusetts 01803 B RE TO FILL OUT

THE IDENTIFICATION '

-

peration

he wipe test swab will be subjected t 1se radio-
assay when received by ch s and ' test certifi-
cate will be ma i promptly. ‘h i -ertificate must be
kept with your - 5 as s subjec o N.R.C. inspection.
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¢ PERSONNEL MONITORING EQUIPMENT
(Per 6 - d of Form NRC 313R)

Monthly Film Badge Service by LANDAUER, Glenwood,
[1linois 60425

Pocket Dosimeters

Dosimeter Corporation of America, Model 200
Range: 0 - 200 MR

Landsverk, Model "L 50"
Range: 0 - 200 MR

Victoreen, Model 541A
Range: 0 - 200 MR

Dosimeter Charger

Victoreen, Model 2000A or equivalent

Dosimeter Calibrator

Dosimeter Corporation of America, Model 3060 (Cesium 137)

Pocket dosimeters must be calibrated and checked for leak-
age at intervals not exceeding three months with Model
3060, containing a source with activity less than 10
microcuries of Cesium 137. The dosimeter must be accurate
to within + 30% of the actual radiation exposure.

Each radiographer at Advanced Radiation Service must carry
a personal film badge and pocket dosimeter during all
radiographic operations and must inspect the dosimeter
frequently. If found to be offscale or shows a reading in
excess of 10 mr/hr, all operations must stop immediately.
Mr. Kurtz must be notified and will ship the wearer's film
badge to Landauer to be processed. The wearer cannot per-
form radiography until the film badge report has been re-
ceived and analyzed by Mr. Kurtz.
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DESCRIPTION OF TRAINING PROGRAM
(Item 6-f) on Form 313R)

A. GENERAL. Advanced Radiation Service plans to have a
personnel qualification and certification program for non-
destructive testing, which is designed to assure the techni-
cal competence and knowledge of safety requirements necessary
for the safe and efficient practice of isotope radiography.
These radiation safety requirements for industrial radiography
with sealed sources are specified in 10 CFR, Part 34, which

is attached.

As a result of this training program being incorporated into
Advanced Radiation Service's license, Mr. Anton S. Kurtz,

the Radiation Safety Officer, will be authorized to train new
employees to be either Radiographer's Assistants or Radio-
graphers.

B. TRAINING OF PERSONS TO BE RADIOGRAPHER'S ASSISTANTS.
Trainees will undergo the following training to become Radio-
grapher's Assistants:

i. Initial Classroom Instruction. A minimum of 12 hours
of formal classroom instruction, to be divided as below:

* 1 hour - responsibilities, duties, limitations

. 2 hours - introduction to basic principles of
radiation safety

" 1 hour - introduction to use of personnel monitoring
equipment

. 8 hours - the nature and importance of Operating §
Emergency Procedures; introduction to Federal Regu-

lations applicable to industrial radiography with

sealed sources.

On-the-Job Training. Trainees must witness the using
of radiographic devices, survey meters, and related
equipment for at least 1 week.

iii. Written Examination. In order to qualify as a Radio-
grapher's Assistant, the individual must be given a writ-
ten examination by Mr, Kurtz. This exam will concentrate
on the content of classroom instruction and the extreme

Jcon't.
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8. TRAINING PROGRAM (con't.)

B. importance of adhering strictly to the Operating §&
Emergency Procedures. There will be at least 25 ques-
tions, selected from the 100 questions attached to this
training program by Mr, Kurtz as being appropriate for
the Assistant Radiographer. A passing grade will be
75%. Any incorrect responses will be reviewed by Mr.
Kurtz to be sure the Trainee fully understands the
correct answers.

C. TRAINING OF RADIOGRAPHER'S ASSISTANTS TO BE RADIOGRAPHERS

Upon the successful completion of the above, the Assis-
tant can train to become a Radiographer. This training
will consist of the following:

i. Classroom Instruction. Prospective Radiographers
must have a minimum of forty hours of classroom training
composed of the following:

* Principles of Radiation Safety

Matter, atomic theory, 1sotopes

Characteristics of gamma radiation

Biological effects of gamma radiation; instructions
on risks from occupational radiation exposure;
case histories

Units of measurement for radiation activity

Control of radiation exposure - time/distance,
shielding, inverse square law

Significance of film badge reports, pocket dosi-
meter readings, survey instrument readings

* Operating § Emergency Procedures-NRC Regulations

uties responsibilities of Radiographer

Radiation survey instruments - operating instruc-
tions; calibration requirements; survey techniques

Use of personnel monitoring equipment

Selecting sites for radiography § posting them

Operating procedures for exposure devices

Operating procedures for source changers

Transportation procedures

Storage § security procedures

Leak testing procedures

Internal inspection procedures

Daily/quarterly maintenance procedures

/con't.
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TRAINING PROGRAM (con't,.)

i. Classroom Instruction (con't.)

* Recordkeeping
Emergency Procedures - accidents involving sources
or devices; exposure of unmonitored personnel;
loss or theft of source; vehicular accidents

ii. On-the-Job Training. Prospective Radiographers must
watch the operation of radiographic exposure devices and

related equipment by Mr. Kurtz or a qualified Radiographer

and then operate this equipment under their direct super-
vision., He must demonstrate proficiency in the following
radiographic operations:

* Radiation surveys and posting sites

* Radiographic exposures-proper attachment of cables,
proper use of plugs, locking devices and colli-
matcrs

* Use of personnel monitoring equipment

* Leak testing and taking of swab samples.

The minimum time for this on-the-job training is three
months. Mr, Kurtz should observe at least 20 separate
radiographic operations performed by the Assistant Radio-
grapher and he, in turn, should observe at least 40
radiographer operations performed by qualified radio-
graphers.

iii. Written Examination and Practical Examination. After
completing the above, the Assistant Radiographer is
given a two-part examination as follows:

* Practical. He will be directed to perform selected
radiographic operations under the constant super-
vision of the Radiation Safety Officer.

* Written., The written exam will consist of at least
50 questions selected from the attached list as
being appropriate for the Radiographer's exam. The
passing grade will be 80%. Emphasis will be on the
importance of safety aspects. The R.S5.0. will have

the discretion of deciding whether certain key areas

or questions must be answered correctly in order to
pass the exam, regardless of whether the score is
80% or higher. All incorrect responses will be re-
viewed to be certain the candidate understands the
correct answers.,

/con't.
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TRAINING PROGRAM (con't.)

C.

iv. Procedures for Testing New Employees at Advanced
Radiation Service.

Mr, Kurtz will take the following measures before
assigning new employees to radiographic operations.

* Record work experience and substantiate by phone
calls, certificates, etc.

* Train them in the specific Operating § Emergency
Procedures in effect at Advanced Radiation Ser-
vice, as well as specific training in the equip-
ment used there, such as exposure devices, survey
instruments, source changers, etc.

A written and practical exam will be given to
determine whether the employee is to be qualified
as an Assistant Radiographer or Radiographer.

The R.S.0. will determine the scope and extent of
training that is needed for each new employee.

PERIODIC "UPDATING'" TRAINING. Periodic training will be
given to radiographic personnel every 12 months or
sooner when any of the following occur:

* Revisions of the Operating § Emergency Procedures at
Advanced Radiation Service

* Amendments to NRC Commission Regulations

* Changes or additions to radiographic equipment or sur-
vey instruments or the instructions for using same,

* Any other type of change which might result in acciden-
tal excessive exposure to any individual.

This trairing will be conducted by Mr. Kurtz to assure
continued knowledge and proficieacy in all areas of
isotope radiography. This training will be followed by
a written and oral quiz administered by Mr. Kurtz and
created by him. Any incidents posing actual or threa-
tened dangers that occur during this updating training
must be discussed to help prevent their reoccurrence.
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8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS FOR TEST
TO BE RADIOGRAPHER/ ASSISTANT RADIOGRAPHER

What is the correct way to survey the projector after an exposure?

E.A. Approach projector observing the survey meter and extend
instrument into the area which would represent the colli-
mated radiation field.

Describe procedure to follow if source does not return into the

"safe position".

E.A. Do not try to force return. Have someone notify the Radia-
tion Safety Officer, Keep area under your personal surveil-
lance and do not attempt to make any repairs yourself.

What safety equipment must each radiographer have in his posses-
sion before making an exposure?
E.A. Survey meter, pocket dosimeter, film badge

What do you do if your dosimeter goes off scale?
E.A. Discontinue all radicgraphic operations and notify the
Radiation Safety Officer.

When is complete maintenance on your equipment required?
E.A. Every 3 months or earlier if operating difficulties are
encountered.

What is your procedure if the survey meter does not operate
properly?

E.A. Stop all efforts to proceed with expusures. Return instru-
ment immediately to the Radiation Safety Officer. Take
another instrument in good working condition with a valid
calibration sticker and continue,

What is required to be posted during radiographic operations?
E.A. '"High Radiation" warning signs for an area of 100 mr/hr or
higher; "Caution, Radiation Area" signs for boundary of
2 mr/hr, The Radiation Area must be roped off and under
constant surveillance by the Radiographer.

What do you record in your daily log?
E.A. All exposures and the time and length of each; survey meter
reading before and after exposures; dosimeter readings.

What level of radiation is allowable at the perimeter of your
exposure?
E.A. 2 mr/hr.

In case of an accident, whom do you notify?
E.A., Radiation Safety Officer
/con't,
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17,

18.

19,

20.

el.

ADMINISTRATIVE MANUAL
8E. SAMPLE QUESTIONS AND EXPICTED ANSWERS

What are the maximum limits definint an unrestricted area?
E.A. Radiation levels below 2 mr/hr.

What levels of radiation constitute the following:
(a) Radiation area? (b) High Radiation area? (c) Restricted Area?
E.A. (a) Over 5 mr/hr (b) Over 100 mr/hr (¢c) Over 2 mr/hr

With the source in the enclosed position, what is the maximum level

of radiation allowable from your equipment?

E.A. Iridium - less than 50 mr/hr at 6" distance from any exterior
surface.

What storage precautions shall be taken with a locked exposure
device?

E.A. The exposure device must be in a locked vault or cage and
there must be signs posted reading '"Caution-Radiation Area".
The radiation level outside the cage must not exceed 1 mr/hr.

What requirements must be met before the licensee can permit any-
one to act as a radiographer?

E.A, Theoretical and on-the-job training; proof that he(she) has
a thorough knowledge of all safety aspects.

Why are calculated radiation shielding values not always in agree-
ment with measured values?

E.A. Due to the presence of secondary radiation.

Under normal circumstances, do radioisotopes induce any radio-
activity?
E.A. No.,

Can a body exposure of 2 mr/hr continuously be considered safe?
E.A. No, becuase radiation in excess of natural background radia-
tion can never be considered safe.

Does maximum permissible dose include medical exposures?
E.A., No.

May the walls of a thick steel tank be considered part of the
necessary shielding?
E.,A. Yes

Are calculated distances from a source considered completely accur-
ate or must a radiation survey be performed before entering the
area?

E.A. Yes, a survey meter must be used because of the presence of
scatter and secondary radiation.

/con't.
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22.

23.

24,

2S.

26.

28.

29.

30.

ADMINISTRATIVE MANUAL

8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS

Give the explanation for rem and rad. Can these values be con-
sidered equivalent to roentgen?

B.A. A rem is equivalent to Roentgen Eouivalent Man.

A rad is a unit meaning Roentgen Absorbed Dose.

For our purposes, they are equivalent to 1 Roentgen.

What is the reduction of radiation intensity if the distance
from the source is doubled?
E.A. 1/4

Why do film badge exposure data have to be kept on file at all
times?

E.A. An impartial report of accumulative radiation protection
information must be kept for all employees over their lifetime.
A yearly report to the USNRC is required.

Should film badge reports and pocket dosimeter log readings always
correspond closely?
E.A. Yes, within 30%.

If you have qualified as a radiographer by the USNRC to work for
one company, can you quit and legally operate a radioisotopye pro-
jector for another company?

E.A. No, a letter to the NRC is required by the new emploger,
stating that the new employee has been trained and tested by the
new employer per his license.

Which records must be maintained by the Radiographer?

E.A. The Log Book for daily dosimeter readings and daily utiliza-
tion of projectors; the Monthly Inventory of Sources and Projec-
tors; Survey Meter Calibration Log; Leak Test Reports.

What duties are performed by the Radiation Safety Officer and/or
the Chief Radiographer?

E.A. Supervision of Radiographer's performance by personal in-
spection on the job site.

Inspection of equipment, dosimeters, survey meters, control of
record keeping, film badge reports, and inventory.

Personnel instruction and training; updating training also.
Instituting changes required by potential safety hazards,
Communication with top management and the NRC and other legal
authorities,

What are the radiation exposure limits to personnel in a restric-
ted area?

E.A. 1.25 rem/quarter year to the whole body, head, trunk, active
bTood forming organs; lens of eyes; gonads. A person may receive
up to 3 rem/quarter year provided his accumulated occupational
exposure does not exceed 5 (N-13) rem where N is his age in years,

/con't.
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30.

ABMINISTRATIVE MANUAL

8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS

18.75 rem/quarter year to the feet, ankles, for "rms, hands.

con't, 7.7 rem/quarter year to the skin of the whole .udy.

31.

32.

33.

34.1

ss.

36.

37.

A "Caution, High Radiation Area" sign indicates what radiation
level?
E.A. An area of 100 mr/hr.

The NRC must be notified at which occasions and how soon?
E.A. Loss or theft of radioactive material
Exposure of personnel to:
S rem whole body dose
30 rem skin dose
75 rem extremities

The above within 24 hours

Exposure to personnel inexcess of:
25 rem whole body

150 rem skin dose

375 rem extremities

The above immediately

Which of the following isotopes has the longest half-life?
(a) Thulium 170; (b) Cobalt 60; (c¢) Iridium 192; (d) Cesium 1377
E.A. (d) Cesium 137

rem = how many millirems
E.A. 1,000

Six inches of high density concrete offer twice the protection
against Iridium 192 as which of the following:

(1) About 3"
(2) About 4"
(3) About 5"

E.A. (3) About 5"

Explain the igverse square law,
A, la = Db Ia = Intensity at distance Da
6 Da? Ib = Intensity at distance Db

m

Explana: If the distance is tripled, the radiation should
be 1/9, but due to scatter, the radiation level may be much
higher when measured with a survey meter. Therefore, never
enter a radiation area without first using a calibrated
survey meter.

Two inches of lead offer twice the protection as one inch of lead
for Cobalt 60, Why? True or False?
E.A. False; the half value layer is .5" of lead.

/con't.
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38.

59.

40.

41.

42.

43,

44,

45.

46,

ADMINISTRATIVE MANUAL

8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS

Three feet of concrete ordinarily will provide sufficient
shielding for: 10 curie Cobalt 60; 100 curie Cobalt 60; 1000
curie Cobalt 60.

E.A. 1000 Cobalt 60

A bag of sand (18" diameter) will reduce Co® radiation inten-
sity by a factor of 1/3; 1/7; 1/13; 1/26
E.A. 1/13

A Radiographer working in a radiation area with a dose rate of
32 mr/hr. To reduce the dose rate to 2 mr/hr, he will have to
increase his source distance by: 2 times; 3 times; 4 times;

8 times; 16 times.

E.A. 4 times

The radiation from 1 curie of Co%0 is attenuated in air to

approximately 5 mr/hr at a distance of: 30 feet, 50 feet, 100 ft,

E.A. 30 feet

The radiation from 10 curie of Co% is attenuated in air to
approximately 5 mr/hr at: 50 feet; 120 feet; 160 feet.
E.A., 120 feet

The calculated exposure rate at any distance is always equal
to the measured rate, assuming all calculations and meter
readings are correct. [Is this true or false?

E.A. False

The walls of a steel tank may be considered part of the shield-
inx in a panoramic exposure. Is this true or false?
E.A., True

Ytterbium
2) Radium
3) Voltmeter
4) Ionization Chamber
E.A. 4) lonization Chamber

One tyge of survey meter uses:
1

Geiger counters respond to different energies of radiation:
1) In a fairly linear manner except where radiation is too
weak to penetrate the probe,
2) In a manner similar to film.
. A3) g? a manner proportional to the energy.

/con't,
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ADMINISTRATIVE MANUAL

8E. SAMPLE QUESTIONS § EXPECTED ANSWERS

47. A Geiger counter type instrument has often a metal cover over
the probe. When the probe cover is removed, the instrument
will measure:

1) Gamma radiation only
2) Gamma plus x-radiation
3) Gamma plus x-radiation plus beta radiation
4) Beta radiation only
5) Beta plus neutron radiation
B.A. (3)

48, You can calibrate your survey meters:
1) If you use a NBS radium source
2) If your procedure is approved by the NRC and part of
your license
3) Provided you have passed a level III examination by the
ASNT
E.A. (2)

49. In a field setup one must first calculate the radiation inten-
sity at various distances and then check with a survey meter,
The calculations and the meter readings must check exactly if
everything is in working order. Is this true or false?
E.A. False

50. In almost all types of remote operated equipment such as Tech
Ops, various warning systems indicate the position of the
source. The use of a survey instrument then becomes only an
NRC requirement. Is this true or false?

E.A. False.

51. Radiation intensity should be determined before approaching any
radioisotope whether it is known the source is in the safe posi-
tion or not. Is this true or false?

E.A. True.

52, The film badge is usually used to measure the cumulative personal
exposure to radiation, Is this true or false?
E.A. True,

53. Film badge exposure data need be kept on file only if the MPD
has beein exceeded. Is this true or false?
E.A. False

54, When you receive a report from the badge service that you received
500 mr for a period of 2 weeks, you should:
1) Inform the NRC
2) Call a doctor immediately., This is LD/50.
3) Check with your daily dosimeter records to eliminate mistakes.
4) See that you do not exceed 1250 mr in the calendar quarter,
Investigate your exposure procedures.
E.A. (4)
/con't,
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55.

56.

57.

58.

59.

60 .

61.

62.

63.

ADMINISTRATIVE MANUAL

8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS

Pocket dosimeter and film badge readings should check closely.
Is this true or false?
E.A., True

A sudden large increase in your pocket dosimeter reading can be
disre%arded if everything is known to be safe. True or false?
E.A. False

It has been a hot rainy day. Your pocket dosimeter reading goes
off scale. You should:

1) Disregard it,

2) Get a blood test.

3) Send your film badge in for emergency reading.
B.A. (3)

Dosimeters record radiation in about the same proportion that
the body is damaged. 1Is this true or false?
E.A. True

In the Tech Ops equipment, when the source becomes stuck, you
should:

1) Call the NRC

2) Rope off the area.

%) Follow the emergency procedures of your license.
B.A. (3,

It is good procedure to leave your Tech Ops equipment unlocked,
providing you are right there all the time such as when making
exposures; changing film and so forth, in the normal course of
radiographic work. Is this true or false?

E.A. False.

The primary purpose of collimation is to get better radiographic
results. Is this true or false?
E.A, False,

Tech Ops equipment sources are interchangeable. You can put
Iridium 192 in vour Cobalt 60 equipment and vice versa. True or
False?

E.A. False

It is all right to use your Tech Ogs equipment even if the guide
tube has become a little damaged, because it is a sturdy piece
of equipment. Is this true or false?

E.A. False

/con't,
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64,

65.

66.

67.

68.

69.

70.

71,

72

ADMINISTRAT IVE MANUAL

8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS

If you are going to store your isotopes over the winter, you
should:

1) Put them in a bank vault,

2) Lock them in a storag: room,

3) Take your best possible precautions against fire, theft

and tampering.
E.A. (3)

The average weekly dose of 100 mr can be exceeded provided no
more than 3 rems are received in any calendar quarter and 5R
(age-18) is not exceeded but backed up by authenticated records.
Is this true or false?

E.A. True.

Most of the states in the United States have radiation control
regulations which include all types of ionizing radiations,

Is this true or false?

E.A. True,

Radiation levels less than 2 mr/hr may be designated as a:
1) High Radiation Area
2) Radiation Area
3) Restricted Area
4) Unrestricted Area
E.A. (4)

The radiographer must determine, rope off, and post, the High
Radiation Area in field radiography. True or False?
E.A., True

The radiographer does not have to be concerned about the area
beyond (less than 5 mr) the radiation area. True or False?
E.A. False

It is necessary during each radiographic operation in field work
to maintain direct surveillance of the operation in addition to
roping off the radiation area and posting signs. True or False?
E.A, True.

You can make anybody your radiographer's assistant providing you
give him a film badge and dosimeter. True or False?
E.\, False,

You are a radiographer qualified by the NRC to handle isotopes
for your company. You quit and work for another company. You
are still qualified by the NRC, True or False?

E.A. False.

/eon't
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73.

7‘.

75.

76.
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78.

79.

80.
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ADMINISTRATIVE MANUAL

8E.SAMPLE QUESTIONS AND EXPECTED ANSWERS

If your survey meter fails, you must discontinue your radio-
graphic operations. True or False?
E.A. True.

You must notify the NRC within 24 hours upon whole body expo-
sure to: 1) LD/50

2) 25 rems

3) 5 rems

4) Anything over 300 mr
E.A. (3)

You must notify the NRC immediately upon theft or loss of
our source. True or False?
A, True

You have thirty days in which to report to the NRC:

1) An exposure of over 300 mr in one week.

2) The loss of one day or more in operation

3) %§§eeding the exposure limit of the license provisions,
E.A.

The employer is not required to report your film badge readings
to you on request, Frue or False?
E.A, False

A radiographer, according to the NRC, is any individual who:
1) Supervises the radiographic operations personally.
2) Is in continuous attendance at the radiographic site.
3) Uses the radiographic exposure device.
4) Makes the surveys.

E.A. (1)

A radiographer's assistant:
1) Must have formal training in safety,.
2) Must have on-the-job training.
3) Must understand and comply with the operating § emergency
procedures,
4) Must stand guard.
E.A. (3)

Pocket dosimeters shall be capable of measuring a 50% LD,
Is this true or False?

E.A. False

Wipe tests are necessary on sealed sources because of the

induced radiation from gamma rays. True or False?

E.A. False

/econ't,
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82.

83.

84.

‘s.

86 .

87.

90,

91.

ADMINISTRATIVE MANUAL

8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS

Leak tests must be performed:
1) With a Geiger counter on wipes.
2) Every three months.
3) Every six months.

E.A. (3)

It is necessary to keep a daily log in which is described each
and ever; exposure made and all the safety precautions used.
True or False?

E.A. False

When you apply for the first time for your license, you must fill
out form 313, submit operating and emergency procedures and other-
wise comply with all provisions of part 30 of the NRC License
Regulations. True or False?

E.A., True

An escort is required with off plant transportation of your
source, True or False?
E.A. False

An accident involving a truck carrying a radiographic source
would not cause a radiation hazard unless the source became
separated from its shielding. True or False?

E.A. True

Records of each physical radiation survey shall be kept. True
or False?
E.A. False.

The NRC may, upon its own initiative, change or impose additional
requirements as it sees fit. True or False?
E.A., True

It is not necessary for everyone to wear film badges and dosi-
meters in a Restricted Area, True or False?
E.A. Ralse.

"Management' will determine when the radiographer may safely
work in a Radiation Area, True or False?
E.A. False

Lack of film badges, survey meters or dosimeters does not nec-
essarily mean no radiographic exposures can be made if all the
other equipment is working. True or False?

E.A. False,

/con't,
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ADMINISTRATIVE MANUAL

8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS

It is the radiographer who is solely responsible for the
safety and compliance with NRC regulations and who may be
guilty of a crime if an accident occurs, True or False?
E.A. False

Pre-accident planning in radiation safety programs should be
based primarily on analysis of past accident data. True or
False?

E.A. False

The operating § emergency procedures must be posted in every
radiation area. True or False?
E.A. False

A complete analysis of the radiation hazard and proposed means
of overcoming it should be submitted to the NRC with Form 313,
True or False?

E.A. True

The following is required to be posted in or near a radio-
graphic laboratory:

1) Danger-Warning signs.

2) Form NRC 3.

3) Form NRC U235

4) Form 313A

E.A. (2)

The posting of radiation warning signs helps grevent people
from violating the restricted zones. True or False?
E.A. True

When traveling with an NRC licensed gamma source to perform
radiography in another state, is it necessary to inform the
other state's authorities? Yes or No.

E.A. Yes,

Must the transport vehicle be placarded when transporting a
source in a type B container? Yes or No.
E.A. No.

What is the subject matter of 10 CFR, Parts 19, 20, 21, 30, 34,
40 and 717
E.A. Part 19 - notices, instructions and reports to workers;
posting and access to above information.
Part 20 - standards for Radiation Protection
Part 21 - regulations for implementing section 206 of
the Energy Reorganization Act of 1974 on re-
porting defects and non-compliance.

Jecon't,
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ADMINISTRATIVE MANUAL

8E. SAMPLE QUESTIONS AND EXPECTED ANSWERS

100 (con't.)
E.A. Part 30

Licensing rules

Part 34 - Licenses for radiography and radiation safety
requirements

Part 40 - Domestic Licensing of Source Material

Part 71 - Shipment and packaging of radioactive materials
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ADMINISTRATIV. MANUAL
DESCRIPTION OF INTERNAL INSPECTION SYSTEM (Part 6-g)

A. Nature and Frequencv of Internal Inspections.

The Radiation Safety Officer will conduct announced as well
as unannounced on-the-job inspections at .ntervals not to exceed
three months. The R.S.0. will also inspect Advanced Radiation
Service's log books and cbserve the performance of key personnel
on a monthly basis.

he R.5.0. will make a written report cf his findings from both
announced and unannounced inspections. This report will include
the following:

a) The condition of all radiation equipment and survey
instruments

b) Safe handling of the equipment by radiographer.

¢) Personnel monitoring devices - are the proper personnel
wearing them and are these devices in proper working
order?

d) All relevant loghooks and records pertaining to the
shipping and receiving of sources; utilization logs;
quarterly inventory records; personnel monitoring
results and survev records,

e) Inventory at the time of each inspection,

5. Procedures for Reporting Deficiencies

fhe results of the monthly and quarterly inspections at A.R.S.
will be recorded in the log book as well as the report described
in A, above. Dgpficiencies noted during the inspections shall be
corrected immediately under the direct supervision of Mr., Kurtz.
Additional training sessions will be held by Mr. Kurtz if deemed
necessary. Followup unannounced inspections may be made at Mr,
Kurtz's discretion to determine that all problems or potential
problems have been eliminated.

C. Re.ords to be Maintained by Radiographer,

As part of the Internal [nspection System at A,.R.S., the follow-
ing records must pe maintained by the R.S.0, and/or Radicgranher
and reviewed periodically,

A) Survey Meter: used cn each job - model and serial number.

b) Results of all Surveys - done at the beginning and end
of all exposures, incIJTTng the nature, locaticn and time
of the survey.
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ADMINISTRATIVE MANUAL

9. INTERNAL INSPECTION SYSTEM (con't.)

C. Records to be Maintained by Radiographer (con't.)

¢) Utilization Log - Information recorded daily in this

log should incluag the date, location, number of exposures,
time for each exposure, type and serial number of the source
used.

d) Source Activity - this is calculated from the age of
source since the source was received at Advanced Radiation.

e) Calibration Records - must be kept for all survev meters
and dosimeters,

f) Daily dosimeter readings - at beginning and end of radio-
graphic operations,

g) Daily Equipment Checks - noting any replacements or
repairs (a form such as example is usedg.

h) Quarterly Inspection and Maintenance - this should include
the dates of the iInspections, results, individuals involved
in the inspection,

See pages 30-37 for sample forms used by Advanced Radiation
Service.

Ultimate responsibility for the Advanced Radiation Service
internal inspection system rests with Mr. Anton S. Kurtz,
Radiation Safety Officer and Manager of Operations, as well
as President and Chief Radiographer.

See the following attachments in support of Mr, Kurtz's
qualifications.
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10. OVERALL ORGANIZATIONAL STRUCTURE
(Part 6-h of 313R)

The Radiography Programs, Training and Radiation
Safety Programs are under the direction of Mr.
Anton S. Kurtz, President and Manager of Opera-

tions at Advanced Radiation Service,

The Radiographer is Gerald Muchanic, Sr,
A description of their experience and qualifications
can be found on pages 44-46 of the Operating §

Emergency Procedures in the Recordkeeping Section,
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LEAK TESTING PROCEDURES (6i)

Advanced Radiation Service will use Technical Operations
Leak Testing Kit Model 518 for its leak testing proce-
dures. Mr. Kurtz shall take a wipe test of the exposure
devices every six months and send it to Technical Opera-
tions in Burlington, Massachusetts for the assay. The
results will then be sent to Advanced Radiation Service
where they will be kept on file in the office, along
with Advanced Radiation Service's own Leak Test records.

Instructions for using Leak Test Kit Model 518 are as
follows:

This kit is designed for use on Technical Operations
Gamma Ray Projectors. It provides a convenient and
safe method of performing leak tests of radiograghic
sources in accordance with NRC regulations, whic
require such tests at intervals of not more than six
months,

CONTENTS

Flexible swab holder with swab

Vial of EDTA solution

Plastic Envelope

Mailing Box

Identification Sheet (sample attached)

Procedures

1. Be sure source is fully retracted into projector.
Use a survey meter to be sure that radiation levels
are at or below normal,

2, Wet the swab with EDTA solution. Shake off excess
and insert the swab into the hole in the shield., Wipe
the beam port thoroughly with swab in the holder.
5. Withdraw swab and place in plastic envelope.

c..continued,...
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LEAK TESTING PROCEDURES (con't.)

4. The swab should now be monitored by turning the
survey meter to its most sensitive range. Place the
meter in a low background area and move the swab in
its plastic envelope to the meter, not the meter to
the swab,

5. If there is no indication on the meter, or if
the indication is no more than 0.2 MR per hour

above background, put the plastic envelope with the
swab in the mailing box and mail to Technical Opera-
tions, Inc., Burlington, Mass., Be sure to fill out
and return the identification sheet.

6. If the swab should show more than 0.2 MR per hour,
do not mail, Mr, Kurtz will contact Technical Opera-
tions for specific instructions,.

NOTE: 1If the survey meter available does not have
the capability of detecting as little as 0.2 MR per
hour, ship the wipe-test swab to Technical Operations
via express. Do not ship if the radiation from the
swab exceeds 2 MR per hour and contact Technical
Operations for specific instructions, The wipe-test
swab will be subjected to a precise radio assay when
received by Technical Operations, and a leak test
certificate will be mailed back to Advanced Radiation
promptly. The NRC requires that this certificate be
kept with your records and that it be available for
inspection,

If the device is returned for a source change or for other
reasons within six months, the test will be performed by
Technical Operations.
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6 1 LEAK TESTING PROCEDURES (cont.)

LEAK TEST
FIRM NAME
ADDRESS
PURCHASE ORDER NO, NRC LIC. NO.

Tech/Ops Gamma Ray Projector

MODEL NO. SERIAL NO.
SOURCE MODEL NO. SERIAL NO.
CURIES

Isotope Cobalt 60

IR 192
(Check Which) Tm 170

Other 4
DATE BY

RETAIN THIS PORTION FOR YOUR RECORDS

.

.......Il‘.‘....l‘.....‘ll.......‘...Oll0.....‘...0..O........'...

LEAK TEST
IDENTIFICATION SHEET
FIRM NAME

ADDRESS

PURCHASE ORDER NO, NRC LIC. NO.

Tech/Ops Gamma Ray Projector

MODEL NO. SERIAL NO.
SOURCE MODEL NO. SERIAL NO.
CURIES
Isotope Cobalt 60,

IR 192
(Check Which) ™m 170

Other
DATE BY

PLEASE FILL OUT AND RETURN THIS SHEET
TO TECH/OPS WITH TEST KIT FOR RADIO ASSAY

RADIOASSAY, MICROCURIES




TECHNICAL OPERATIONS

INCL®P ma

BURLINGTON MASSACHUSETTS TELEPHONE 272 2000

RADIAYION PRODUCTS OiviSION

Gent lemen.

Our records indicate that we performed
@ radio-assay of your leak test about five morths
ago.

Since the N.R.C, requires that leak
tests be performed &t six month interva¥ls, another
leak test kit is enclosed for your use.

Sincerely,

TECHNICAL OPERATIONS, INC,

ctps)




NOT I CE

"Use of this Mode! 518 Leah Test Kit reguires
trecific Nuclear Regulatory Comm. authorization. |f your
license does not have specific authorizatior you should
submit an spplication for authorization. /See Paragraph 6
of Section 30.24(g) of 10 CFR.

Use of this kit without specific authorization

constitutes a viclation of Nuclear Regulatory Commission

regulations.,"”

TECHNICAL OPERATIONS, INC,
BURLINGTON, MASSACHUSETTS

1030+ 80
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Date Inspected

Period

ic Inspection and Maintienance

Administrative Manual

Nex

Manufacturer

-
I sotope

Type of

CHECK EACH ITEM BELOW

ADVANCED RADIATION SERVICE

4

Serial No.

Page 32 FORM 3

Iinspection Due

Curie Strength

TTEM

CORRECTIVE ACTION TAKEN

PROJECTOR
Safety Caps

Lock Box

Lock

Handle

Labels

'S' Tube

Outlet Nipple or Threads

SOURCE CONNECTOR
Snug Fit

Straightness

Excessive Wear

SOURCE POSITIONER
Handle

Drive Gear

Shaft Bushings

Gear Box

Screws

Conduit Connections

Cable Flexibility

Straightness

SOURCE TUBE
Physical Damage

End Cap

Foreign Material

Connections

Kinks or Crimps

REMARKS

EXPOSURE DEVICE INSPECTED AND REPAIRED AS NOTED AND

IS ACCEPTABLE FOR USE

Inspected By .
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DIATION SAFETY INTERNAL INSPECTION REPORT FOR

—— . ———

NOTE: Th s torm s not to he tiled belure approvais lrom D

Dwvision ap yrova Corporate aporoval

s:0n and Corpo:ate

e

Fate of Inspect. in. o By Location

adiographer _ Dosimeter No. e ____ Film Badge No PR E—
s$istant Dosimeter No. o -~ Filmi Badge NO o
ssistant Dosimeter No P Badin NO. cammemsamnaie
Jlope Source No Curies Cameraz Moge! S8t No. e
urvey Meter A odel Senal No Void Date

1. Is area res'ricted in accordance with ‘AsRr &) (D&E)

Radiation L :vels—-At Controls At Restricted Area

- ——

Exposure n.inutes for this date at time of inspection

Is continuous survesllance maintained of the restricted area?

Date of latest radiation report in Radiographer's book

Date last ridiation reports mailed to Division Office

Dosimeter eadings at time of msﬁec:aon for Radiographer Ass't

Are gosimeter readings being loggea? Availalia at jobsite

Ass't

Proper Labels—On Truck On Storage Comoartment

Is equipment operating properly?

is lock on :torage compartment and operating properly ?

Does Radic graphe: have the loilowing documents on the Unit? O & E

AEC License

Parts 13 and 30

Parts 20 a~d 34 . ___ AEC-3 State License
Overnight tecurity of source Good Negi.gent LCorrected
Corrective action "anen " .
R.5.0. signat are: Ricdiograpier signature:

CORPORATE CCPY
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KRR KKK Nk KR KX X X X

ADMINISTRAT IVE MANUAL

DOSIMETER CALIBRATION:

10 CFR 34,33(c¢)

DOSIMETER CALIBRATOR: MopeL 3060

RADIOISOTOPE: CEsium 137

SERIAL No. 267

MFG: CALleATION DATE:
MoDeL No. SCALE: 0 10 200 MR,
SERIAL No. ScALE: 0 10 500 MR

SIX (6) HOUR EXPOSURE:

TWENTY-FOUR (24) HOUR EXPOSURE

NEXT CALIBRATION DuE:

CALIBRATED BY:

- -

I+

R.P.O.

RADIOGRAPHER OR ASSISTANT:




FORM 6 l

DVANCED RADIATION SERVICE,INC. Page 35 |
ADMINISTRATIVE MANUAL

SOURCE CHANGER SURVEY REPORT

Date Ordered By
Date Received By
Source Source
changer Model S/N. S/N.
Type
Source Model S/N. Curies
RADIATION SURVEY METER DATA
Eurvey
Meter Model Survey
Meter S/N.
Date Calibrated By Due Date
Projector Model Projector S/M.

Note: Technician must follow Operating Instructions Provided
by shipper.

RADIATION LEVELS AT THE FOLLOWING AREAS
!

1) .Contact of changer. New Source,
2) .At 1 Meter. New Source|

3) .Source Guide Tube.

4) .Contact of changer. 0l1ld Scurce|
5).At 1 Meter. 01d Source,
6) .Source Guide Tube.

1 i

Carrier: Company Name

Carrier: Company Location

Technician Conducting Operation & Survey.

Name Level Date:
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FORM 6a
Page 36
. - B
./4cluancecl leac[mhon &rmce
271 PLAINFIELD ROAD
EDISON, NEW JERSEY 08820
ADMINISTRATIVE MANUAL
METER CALIBRATION CERTIFICATE
CUSTOMER
ADDRESS
TELEPHONE NO. CALIBRATION DATE
MODEL NO. SERIAL NO.
TRUE FIELD RESPONSE $ ERROR
RANGE X1 2.0 mr/hr
8.5 mr/hr
RANGE X10 20.0 mr/hr
80.0 mr/hr
RANGE X100 200.0 mr/hr
850.0 mr/hr

The above instrument was calibrated with
source. NRC regulations require that it be recalibrated
within three months.

a Cesium 137
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INVENTORY/SOURCE RECORD SHEET

DATE DATE
RECEIVED CURIES RETURNED BY

SOURCE _#
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PART 19—NOTICHS, mesTR
AND REPORTS TO vrORKERS.
SPECTIONS » -

Ser

191 Purpose
192 s yDe
193 Detir ns
194 Interpre:

ations
195 Commun ations

19 11 Posting f notices Lo workers
1912 Instructions 1

1913 Notificat

O workers

Ns and reports 1o mdivigd

ia
1914 Presence of re

presentatives of licens
“€8 ANd workers du’m. Inapections

1915 Consuitation with workers during in
SpectLions

19.18 Requests by workers for inspections

1917 Inspections not warranted informal
review

19 30 Violations

1831 Application for exemptions

19.32 Discrimination prohidited

AUTHORITY: Secs. 53. 63. 81, 103, 104 161
Pub L. 83-703, 68 Stat. 930 933 935 sas
937, 948, as amended (42 USC 2073. 2093
2111, 2133. 2134, 2201). sec. 401 Pub. L 93-
438 88 Stat. 1254 (42 US.C. s891) uniess
otherwise noted

Source: 38 FR 22217, Aug. 17, 1973 uniess
otherwise noted

§19.1 Purpose.

The regulations in this pprL estab-
lish requirements for notuces, instruc-
tions, and reports by licensees to indi-
viduals participating in licensed activi-
ties, and options available to such indi-
viduals in connection with Commission
inspections of licensees to ascertain
compliance with the provisions of the
Atomic Energy Act of 1954. as amend-
ed, Title II of the Energy Reorganiza-
tion Act of 1974, and regulations.
orders, and licenses thereunder re-
garding radiological working condi-
tions

(40 FR 8783. Mar 3, 1975)

#8192 Scope

The regulations in this Part apply to
all persons who receive, POSSess, use,
Oor transfer material licensed by the
Nuclear Regulatory Commission pur-
Suant to the regulations in Parts 30
through 35. 40, or 70 of this chapter.
inciuding persons licensed to operate a
production or utilizat facility pur

suant to Part 50 of this chapter
L

(40 FR 8783. Mar 3. 1975)

8153 Definitions

As used In this par

(a) "Acl” means the Atomic Energy
Act of 1954 (88 Stat. 919) including
aAny amendments thereto

(B) "Commussion” means the United
States Nuclear Regulatory Commis
sion

¢) “"Worker’ means an individual
engaged in activities licensed by the




§19.4

Commission and controlled by a hweens
ec. bul does not include Lhe licensee

(d) " Lacense” means a license 1ssucd
under the regulations n Parls 30
thro gh 35 40 or 70 of thas chapter
Including hicenses 1o operale a produc:
tion or utilizauion facihity pursuant o
Part 50 of this chaptér “Licensec’
means the holder of such 8 hicense

(¢) “Restficled area’’ means any arca
access W which 1s controllied by the b
censee for purposes of protection of
individuals from exposure w radiation
and radioactive materials “Restricted
ares’’ shall not inciude any areas used
as residential guarters, although a sep-
Arale room or rooms in a residential
bullding may be sel apart &s & restrict
ed arca

(38 FR 22217 Aug 17 1873 as amended at
40 FR 8783, Mar 3 1875]

[ BER]

Excepl as specifically authonzed by
the Commission i Wriling, no inter
pretation of the meaning of the regu-
lations In this part by any officer or
employee of the Commission other
than & written interpretation by the
General Counsel will be recognized w
be binding upon Lhe Commission.

Interpretations

R1¥5 Communicalions

Excepl where otherwise spetfllrd n
this part all communications and re
pors concerning the regulations in
this part should be addressed to 'he
Director. Othice of Inspection and En
forcement. US Nuclear Regulatory
Commission, Washungton, D.¢. 20555
Communications reports, and applica
tons ma) be delivered 1n person at the
Commission's offices at 1717 H Sireet,
NW  Washuington DC. or at 9920
Nortolk Avenue, Bethesda, Maryland

(40 FR 8783 Mar 3 19¥75)

Riv

ta) Each heensee shall post current
copies of the following documents (1)
The regulavions in this part and in
Part 20 of this chapter, (2) the license,
license conditions. o documents incor
porated o & hicense by retere,
and amendments thereto, «3) the oper
aling procedures apphicable 1o heensed
Activities, (4) any nolice of violation
involving radiological working cond)

Posting of notices to workers

Title 10—Energy

tions, proposed imposition of civil pen-
alty . or order 1ssued pursuant Lo Sub-
part B of Part 2 of this chapter, and
any response from the licensee

(b 1f posting of a document speci
fied in paragraphs (a) (1), (2 or (3) of
this section 1s not practicable the L
censee may post a notice which de-
scribes the aocument and stales where
It may be examined

(c) Form NRC-3, “Nouice to Employ-
ees’, shall be posted by each licensee
wherever individuals work in or fre-
quent any portion of & restrictea area.

Nore Copies of Form NRC-3 may be ob
tained by writing 1o the Director of the ap-
propriate US Nucdlear Regulatory Commis-
sion Inspection and Enforcement Regional
Oflice histed 1 Appendix "D, Parnt 20 of
this chapler, or the Darector. Oflice of In
spection and Enforcement, US  Nuciear
Regulatory Commission, Washington, D.C
20555

(d) Documents, notices. or forms
posted pursuant Lo this section shall
appea. in a sufficient number of
places to permit individuals engaged In
lhcensed activities Lo observe them on
the way Lo or from any particular L
censed activity location 1o which the
document applies, shall be conspicu-
ous, and shall be replaced if defaced or
altered

(e) Commission dacuments posted
pursuant Lo paragraph (and) of this
section shall be posted within 2 work-
ing days after receipt of the docu-
ments from the Commission, the -
censee's response, if any, shall be
posted within 2 working days after dis-
patch by the .censee Such documents
shall remain ,osted for a mimimum of
5 working davs or until action correct
g the violation has been completed,
whichever is later.

(36 FR 22219 Aup 17 1973 as amended at
40 FR 8783 Mar 3 198595)

$1912 Instructions to workers

All individuals working in or fre-
quenting any portion of a restricted
area shall be kept informed of the
storage. transfer, or use of radioactive
materials or ol radiation in such por-
tions of the restricted area. shall be In-
structed in the health protection prob-
lems associatled with exposure o such
radioactive materials or radiation, in

Chapter b—Nuclear Regulatory Commission

precautions or procedures Lo minimize
exposure. and in the purposes and
functions of protective devices em-
ployed. shall be instructed in, and in-
structed to observe, Lo Lhe extent
within the worker's controi. the apph-
cable provisions of Commuission regula-
tions and licenses for the protection of
personnel from exposures Lo radiation
or radioactive malerials occurring in
guch areas. shall be instructed of their
responsibility to report promptly to
the licensee any condition which may
lead Lo or cause a violation of Commis-
slon regulations and licenses or unnec-
essary exposure Lo radiation or to ra-
dioactive material, shall be instructed
in the approoriale response Lo warn-
ings made ir. che event of any unusual
occurrence or malfunction that may
involve exposure Lo radiation or radio-
active material, and shall be advised as
to the radiation exposure reports
which workers ma)y request pursuant
to § 1913 The extent of these instruc-
tions shall be commensurate with po-
tential radiological heslth protection
problems in the restricled area.

#1913 Notifications and reports 1o indi-
vidusls

(a) Radiation exposure data for an
individual, and the results of any
measurements, analyses, and calcula-
tions of radioactive material deposited
or retained in the batiy of an individu
al, shall be reported Lo the individual
as specified in this section The infor-
mation reported shall include data and
results obtained pursuant to Commis-
sion regulations, orders or license con-
ditions, as shown in records main-
tained by the licensee pursuant to
Commission regulations. Each notifi-
cation and report shall be In writing,
include appropriate identifying data
such as the name of the licensee, the
name of the individual. the individ-
ual’'s social securily number, include
the individual's exposure information;
and contain the following statement:

This report is furnished to you under the
provisions of the Nuclear Regulatory Com
mission regulation 10 CFR Part 18 You
should preserve this report for further rel
erence

(b) At the request of any worker.
each licensee shall advise such worker
annually of the worker's exposure Lo

§v

. -
radiation or radioactive material &
shown in records maintained by the W
censee pursuant to § 20401(s) and (c).

(c) At the request of a worker for-
meriy engaged in licensed activities
controlled by the licensee, each hcens-
ee shall furnish o the worker a report
of the worker's exposure to radiation
or radioactive material Such report
shall be furnished within 30 days from
the time the request is made, or within
30 days afier the exposure of the indi-
vidual has been determined by the I
censee, whichever 18 later; shall cover,
within the period of time specified In
the request. each calendar guarter in
which the worker’s activities involved
exposure Lo radiation from radioactive
materials licensed by the Commission,
and shall include the dates and loca-
tions of licensed activities in which the
worker participated during this period.

(d) When a Licensee s required pur-
suant to §20405 or §20408 of this
chapter o report to the Commission
any exposure of an individual to radi-
ation or radioactive material the li-
censee shall also provide the individu-
al & report on his exposure data In-
cluded therein. Such report shall be
transmitied at & time not later than
the transmittal to the Commission.

(e) At the request of a worker who is
terminating employment in a given
calendar quarter with the licensee In
work involvirg radiation dose. or of a
worker who, while employed by an-
oLher person, 15 terminating assign-
ment Lo work involving radiation dose
in the licensee’s facility in thal calen-
dar quarter, each licensee shall pro-
vidé Lo each such worker, or W the
worker's designee, at termination, a
written report regarding the radiation
dose received by that worker from op-
erations of the licensee during that
specifically identified cal”ndar quarter
or fraction thereof, or provide a writ-
ten estimate of that dose If the finally
determined personnel moniloring re-
sulls are not available at that time. Es-
timated doses shall be clearly indicat-
ed as such.

(Sec 161 Pub Law 83 703 68 Stat 948 (42
USC. 22000 sec. 201 Pub L 93-430. 88
Stal 1242 42USC 58410
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(38 PR 22217 Aug 17 1973 ss amended al
40 FR 8783 Mar 3 1975 &4 FR 32352 June
6 1979)

#9114 Presence of represeniatives of |-
censees and workers duning inspec-
uons

(a) Each licensee shall afford o the
Commissign at all reasonable Limes op-
portunity W inspect matenals, activi-
ties. facillilies, premises, and records
pursuant to the regulations in this
chapler

(b) During an inspection, Commis-
SION Inspeclors may consult privately
with workers as specified in §18.15.
The licensee or licensee's representa-
tive may accompany Commission in-
speclors during other phrases of an in-
spection

(c) I, at the Lime of Inspection, an
individual has been authorized by the
workers LW represent them during
Commission inspections, the licensee
shall notily the inspectors of such au-
thorwation and shall give the workers’
representative an opportunily L ac-
company the mnspectors dunng the in-
spection of physical working condi-
tions

(d) Each workers representative
shall be routinely engaged in hcensed
activities under control of the licensee
and shall have receilved Instruclions as
specified in § 1912

(e) Different representatives, of li-
censees and workers may accompany
Lthe inspectors during different phases
of an inspection if there s no resulting
interference with the conduct of the
inspection However, only one workers'
represenlative al & Lime may Accompa-
ny the inspectors

(f) With the approval of the licensee
ana the workers representative an in
dividual who 18 not roulinely engaged
in hicensed acuvities under control of
the hicense, for exampie, a consultant
Lo Lthe licensee or Lo the workers' rep-
resentalive, shall be afforded the op
portumty o accompany Commission
inspectors during the inspecuon of
physical working conditions

(g) Notwithstanding the other provi-
sions of this secuion. Commission in-
spectors are authorized to refuse Lo
permit accompaniment by any individ-
ual who deliberately interferes with a
fair and orderly inspecuion. With

Title 10—Energy

.
regard Lo areas containing information
classified by an agency of the US.
Government in the interest of nation-
al security, an individua! who accom-
panies an inspector may have access W
such informaticn only if authorized to
do 50 With regard L0 any Area con-
taining proprietary informstion, the
workers' representative for thal area
shall bc an individual previously au-
thorized by the licensee Lo enter that
Area.

§1915 Consuliation with workers during
inspections

(a) Commission inspectors may con-
sull privately with workers concerning
matters of occupational radiation pro-
tection and other matters related to
applicable provisions of Commission
regulations and lLicenses 10 the extent
the inspeclors deem necessary for the
conduct of an effective and thorough
inspection.

(b) During the course of an inspec-
Ltion any worker may bring privately to
the attention of Lthe inspectors, either
orally or 1n writing, any past or pres-
ent condition which he has reason Lo
believe may have contributed to or
caused any violation of the act, the
regulations in this chapter, or license
condition, Or any UNNECEsSSAry expo-
sure of an individual to radiation from
licensed radioactive material under
the licensee’s control. «<Any such notice
in writing shali comply with the re-
quirements of § 19 16(a).

(¢) The provisions of paragraph (b)
of this section shall not be interpreted
as authorization to disregard instruc-
tions pursuant Lo § 19.12.

$19.16 Regquests by workers for inspec-
Lons.

(8) Any worker or representative of
workers who believes that a violation
of the Act, the regulations in this
chapter, or hicense conditions exists or
has occurred in license activities with
regard Lo radiological working condi-
tions in which the worker 1s engaged,
may request an inspection by giving
notice of the alleged violation to the
Director of Inspection and Enforce-
ment, Lo the Director of the appropri-
ate Commission Regional Office, or 1o
Commussion inspectors. Any such

Chapter I—Nuclear Regulatory Commission .

notice shall » n writing. shall set
forth the specific grounds for the
notice. and : iall be signed by Lhe
worker or representative of workers A
copy shail be provided the Lcensee by
the Director of Inspection and En-
forcement. Regional Office Director.
or Lhe inspector no iater than at the
time of Inspection except thal, upon
the request of the worker giving such
notice. his name and the name of indi-
viduals referred Lo Lherein shall not
APPEAr in such copy or on any record
published. released or made avallable

, by the Commission. except for good

cause shown.

(b) If. upon receipt of such notice,
the Director of Inspection and En
forcement or Regional Office Director
determines that the complaint meels
the requirements set forth in para
graph (a) of this section. and that
there are reasonable grounds Lo be-
lieve that the alleged violation exists
or has occurred. he shall cause an in-
spection L0 be mAde as so0on as practy-
cable, to determine if such alleged vio-
lation exists or has occurred. Inspec
tions pursuant to this section need not
be himited Lo matters referred Lo in Lhe
complaint

(¢) No licensee shall discharge or in
any manner discriminate against any
worker because such worker has filed
any complaint or mslpul.ed or caused
Lo be Instituted any proceeding under
the regulations 1in this chapter or has
testified or is aboul o tesuify In any
such proceeding or because of the ex-
ercise by such worker on behall of
himself or others of any option afford-
ed by this part.

(38 FR 22217 Aug 17 1973 as amended at
40 FR 8783 Matr 3.1975)

$19.17 Inspections not warrsnted. infor:
mal resiew

(a) If the Director of Inspection and
Enforcement or of the appropriate Re-
gional Office determines. with respect
Lo a complaint under § 19.16, that an
Inspection 18 not warranted because
there are no reasonable grounds Lo be-
lieve that a violation exists or has oc-
curred, he shall notify the complain-
ant in writing of such determination
The complainant may obtain review of
such determination by submitting &
wrillen statement of position with the

§19.%

Executive Director for Operation, U S,
Nuclear Regulatory Commission,
Washington. D C. 20555 who will pro-
vide the heensee with a copy of such
statement by certified mail. excluding,
at the request of the complainant, the
name of he complainant. The license*
may submitl an opposing writlen stale-
ment of position with the Executive
Director for Operations who will pro-
vide the complamnant 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 Lthe complainant
and the hcensee may orklly present
their views An informal conference
may &iso be held at the reguest of the
heensee. but disclosure of the identity
of the compiainant will be made only
following receipt of written authoriza-
tion from the complamant After con
sidering all written and oral views pre-
sented. the Executive Director for Op-
erations shall affirm. modilying. or re-
verse the determination of the Dhirec-
tor of Inspection and Enforcement or
of the appropriate Regional Office
and furnish the complainant and the
licensee a writlen notification of his
decision and Lthe reason therefor

(b) If the Director of lespection and
Enforcement or of the appropriate Re-
gional Officg determines Lhat an in-
spection Is not warranted because the
requirements of §18.16(a) have not
been met. he shall notify the com-
plainant in writng of such d*termina-
tion. Such determination shall be
without prejudice Lo the filing of a
new complaint meeting the require-
ments of § 19 16.a).

[38 FR 22217 Aug 17 1973 as amended at
40 FR 8783 Mar 3. 197%)

§£1930 Violations

An injunction or other court order
may be obtained prohibiting any viola-
uvon of any provision of the Act or
Title 11 of the Energy Reorganization
Act of 1974, or any regulation or order
issued thereunder. A court order may
be obtamed for the payment of a civil
penalty imposed pursuant Lo section
234 of the Act for violation of seclions
53, 57, 62, 63, B1, 82. 101, 103, 104, 107,
or 102 of the Act or any rule, regula-
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ton. or order issued Lhereunder or
any term. condition or himitation of
any hicensee lssued thereunder. or for
any violation for which a hicense may
be revoked under section 186 of the
Act. Any person who willfully violat~s
Any provision of the Act or any regula
Lon or order issued thereunder may
be guilty of & erime and. upon convic
Lon. may be punu'ncd by line or im
pPrisonment or both as provided by
lawn

138 FR 22217 Aug 17 1973 as amended at
40 FR 8783 Mar 3 1975)

81031 Applicsiion lor exemplions

The Commission may upon applica
Uon by any licensee or upon its own
iniLiative, grant such exemptions from
the requirements of the regulations in
this part as it determines are author
ized by law and will not resull iIn
undue hazard o life or property

siv a2

No person shall on the ground of sex
be excluded from participation in. be
denied the benefits of. or be subjected
W discrimination under any Program
Or aclivity licensed by the Nuclear
Regulatory Commission This provi
sion will be enforced through*agency
provisions and rules similar Lo those
already established. with aespect Lo
racial and other discrimination. under
title VI of the Civil Rights Act of 1964
This remedy is not exclusive. however.
and will not prejudice or cut off Any
oLher legal remedies available Lo a dis
criminalee

Discrimination prohibited

160 FR 9783 Mar 3 1975)

PARY 20-STANDARDS FOR
PROTECTION AGAINSY RADIATION

Oemgnar Puovisions

Purpose

Boope

Definitions

Units of radiation dose
Units of radioactivity
Interpretations
Communwcaiions
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Prasissince Dosrs Lavers anp
Comcamtaations

Bev

20 101 Radmtion dose siandards for 1ndy
VIduRls N restncieod arcas

20102 Dvtermimation of prior dose

20 103 Exposure of individusis W concen
(rations of radioactive materninis in arr in
FOSINICLOG Arens

20 104  Exposure of minors

20 105 Permussib'e bevels of radiation inun
restnciod arcas

20106 Radwoactivity in effluents to unres
Lricied areas

20 107 Medical dingnosis and therapy

20 108 Orders requiring furnishing of bio
ASSA Y M TVICPS

Precavrionany Procenunes

20201 Surveys

20 202 Personnel monitoring

20 203 Cauton signs  labels
controls

20.204 Same exceplions

20 205 Procedures lor pPIcking up. receiving,
ANnd opening packages

20 206 Instrucuion of personnel

20 207 Sworage and control of i ensed ma
Lerials in unrestricted areas

signals and

WasTe Disrosal

20 301 General requirement

20302 Method for oblaining approval of
proposed disposal procedures

20303 Dusposal by release Into sanitary
WEWETrRge syslems

20 304 Dusposal by buria) in soll

20.305 Treatment or disposal by
ation -

inciner-

Reconps. Rerorts. awp NoOTIFIcATION

20 401 Records of surveys. radiation moni
Ltoring and disposal

20 402 Reports of theft or loss of licensed
material

20 403  Notiheations of incidents

20 404 [Hesenved)

20 405 Reports of overexposures and exces
sive levels and concentrations

20 406 [Reserved)

20 407 Personnel monitoring reporis

20 408 Reports of personne! momioring on
termination of employment or work

20 409 Nouilwations and reports Lo individ
umls

Excertions amn ADDITIONAL REQUIREMENTS

20 501
20 502

Applications for exemptions
Addibonal requirements

Esroncomeny
20 601
ArrErpix A

Violations
[Reaerved)
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Arranpix B -ComcenTRations I AlR anp
Warex Apove Natusar Backorouwo

Arrexnix C

Arrenpix D - Usiren STares Nucisas Rt
LATORY CoMMISSION InsPrrTion anp Bx
roORCEMENT Recional Orrices

Autnority Secs 53 63 65 81 103 104

161 68 Sial 3O B33 935 836 817 94K as

amended 42 “b( 2073 2093 2085 2111

2133 2134 220) For the purposes of s

223 68 Sial 95F a amended 42 U S(
2273, ML 20401 2V 0B mssued under  sed
16lc 68 Siat 950 as amended 42 US(C
22000) Becs 202 2086 Put L 93 438 M8

, Blal 1244, 1246 (42 USC B5B42 5846

unless otherwise noted

Souvrce 25 FR 10914 Nov 17 1960, uniess
otherwise noled

NoMENCLATURY CHances 40 FR 8783 Mar
31975 45 FR 14200 Mar 5 1980

GENERaL PROVISIONS

#2001

(8) The regulations in this part es
tablish standards for protection
against radhiation hazards arising oul
of aclivities under heenses 1ssued by
the Nuclear Regulatory Commission
and are 1ssued pursuant Lo the Atomic
Energy Act of 1854 as amended. and
the Energy Reorganization Act of
1974

(b) The use ol radioactive material
Oor olther sources (u radiation not h
censed by the Commission is not sub
Ject to the regulations In this part
However, (L is Lthe purpose of the regu
lations In this part Lo control the pos
session. use, and transfer of lcensed
materinl by any MPeensee In such a
manner that the total dose to an indi
vidual ancluding exposures L0 licensed
and unheensed radioactive material
and Lo other unlicensed sources of ra
diation. whether in the possession of
the licensee or any 2ther person, but
not including exposures o radiation
from natural backgroynd sources or
medical diagnosis and therapy) does
not exceed the standards of radiation
prolection prescribed in the regula
tions in this part

(c) In accordance with recommenda
tions of the PFederal Radiation Coun
cil, approved by the President. persons
engaged In activities under heenses
issued by the Nuclear Regulatory
Commission pursuant Lo the Atomic

Purpone

; §
Energy Act of 1954 as amended. and
the Energy Reorganuzation Act of 1974
should. in addition o complying with
the reguirements set forth in this
part. mak every reasonabile effort o
mainiamn radisthion exposures. and re
leases of radioactive materials in ef
fluents Lo unrestricted areas as low as
s reasonably achwvaole The termy  as
low as s reasonably achievable  means
&S Jow as 15 reasonably achirvabile
Wking into account the state of tech
nology. and the economics of improve
ments In relat,on W benefits 0 Lhe
public nealth and salety, and oLther so
Cielal  and  sociceconomic consider
Ations, and In relstion 1o the uliliza
tion of atomic energy in the public in
Lerest

(Sec 161 Pub Law 83 703 68 Stat 948 (42
USC 2201 sec 200 Pub lae 83 430 88
Slal 1242 (42U S C 5841

25 FR 10814 Nov 17 1960 s amended at
40 FR 8783 Mar 3 1875 40 PR 58847 D
19 1875 04 FK 32352 June & 197%)

B202 Scope

The regulations in this part apply to
all persons who receive. possess use.
or transfer matenal heensed pursuant
Lo Lhe regulations in Parts 30 through
35 40, or 70 «.i this chapter, including
persons licensed Lo operate 8 produd
tion or utihzation facility pursuant w
Part 50 of this chaptler

(40 FR 8783 Mar 3 1975)

8203 Definitions

(a) As used in Lthis par?

(1) "Act” means the Atomic Energy
Aclt of 1954 (68 Swat 919 including
Any amendments thereto

(2) "Airborne radionctive maternial
means Aany radioactive malerial d
persed in the air 1in the form of dusts
fumes. mists vapors. or gases

(3) "Byproduct material means any
radioactive maternial (exceplt special
nuclear material) ywided In or made
radioactive by exposure w the rad
Ation Incident Lo the process of pro
ducing or utilizing special nuclear ma
Lerial

(4) "Cualendar guarter”’ means nol
less than 12 conseculive wevks nhoi
more than 14 conseculive weeks The
first calendar quarter of each year
shall begin in January and subsequent




calendar quarters shall be such Lhat
no day s iIncluded In more than one
calendar quarter or omilled from In-
clusion wilthin a calendar quarter. No
hcensee shall change the method ob-
served by him of determining calendar
quarters except al the beginning of a
Calrndar year

(5 " Commission” nfeans the Nuclear
Regulatory €ommission or its duly au
thorized representatives,

(6) Governiment agency’ means any
execulive department cCommission, in-
aependent establishment. corporation,
wholly or partly owned by the United
States of America which 1s an instru-
mentality of the United Stales, or any
board. bureau. division service, office,
olficer. authorily, administration, or
olher establishment In the execulive
branch of the Government,

(7 “Individual” means any human
being.

(8 “Lacensed  material’ means
source material. special nuclear malte-
rial, or by pruduct material received,
possessed, used. or transierred under a
general or specific license issued by
the Commission pursuant Lo the regu-
lptions in this chapter,

(9) “License means a license issued
under Lthe regulations in Part 30, 40, or
70 of thas chapter. “Licensec” means
the holder of such heense,

(10) “Occupations! dose? ihcludes
exposure of an individual Lo radiation
(1) in & restricted area. or (i) in the
course of employment in which the in-
dividual’s duties involve exposure to
radiation. provided, thal “occupational
dose shall not be deemed to include
any exposure of an individual Lo radi-
ation for the purpose of medical diag
nosis or medical therapy ol such indi-
vidual

(11) “Person’” means (1) Any individ
ual corporation, parinership. firm, as-
socianion. trust, estate, gublic or pri
vale institution. group., Government
seency other than the Commission or
the Department texcept that the De-
partment shall be considered a person
within the meaning of the regulations
in this part Lo the extent that its facil-
{Lies 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 of 1974 (BB Stat. 1244)), any State,

any foreign governmenl or nation or
any political subdivision of any such
government or nation, or other entity,
and (1) any legal successor, repre-
sentative, agent, or agency of the fore-
going

(12) "Radiation” means any or all of
the following alpha rays bela rays,
gamma rays, X-rays, neutrons, high-
speed electrons, high-speed protons,
and other atomic particles. but nol
sound or radio waves, or visible, in-
frared, or ultraviolet hght.

(13) "Radwactive matenal” includes
any such material whether or not sub-
ject to hicensing control by the Com-
mission,

(14) "Restricted area’” means any
area access to which is controlled by
the licensee for purposes of protection
of individuals from exposure to radi-
ation and radioactive malerials. “Re-
stricted area’” shall not include any
areas used as residental quarters, al-
though a séeparate room or rooms Ir. a
residential building may be sel apart
&S & restricted area,

(15) "Source material’ means: (1)
Uranium or thorium, or any combina-
tion thereof, in any physical or chemi
cal form; or (11) ores which contain by
welght one-twentieth of one percent
(0.05%) or more of (@) uranium, (b)
thorium or (¢) any combination there-
of Source material does not include
special nuclear material

(16) “Special nuclear material”
means (i) Plutonium, uranium 233,
uranium enriched in the isotope 233 or
in the 1sotope 235, and any other ma-
terial which the Commission, pursuant
to the provisions of section 51 of the
acl, deltermines Lo be special nuclear
material, but does not include source
material. or (11) any material artificial-
ly enriched by any of the foregoing
but does not include source material;

(17) “Unrestricted area’” means any
area access to which s not controlled
by the licensee for purposes of protec-
uon of individuals from exposure Lo
radiation snd radioaclive materials,
and any area used for residential Quar-
Lers.

(18) “Department” means the De-’

parument of Energy established by the
Department of Energy Organization
Act (Pub L. 9591 91 Stat 565 42
U.S.C. 7101 et seg ) Lo the exlent that

the Department, or its duly authorized
representatives, exercises funcuons
formerly vested In the US Atomic
Energy Commission, #ts Chairman.
members. officers and components and
transferred to the US Energy Re
search and Development Administra-
tion and o the Administrator thereof
pursuant to sections 104 (b), (¢) and
(d) of the Energy* Reorganization Act
of 1974 (Pub. L. 93-438, 88 Stat 1233
at 1237. 42 USC 5814) and retrans-
ferred 10 Lthe Secretary of Energy pur-
suant Lo section 301(a) of the Depart-
ment of Energy Organization Act
(Pub. L. 85-91, 81 Stat. 565 at 577-578,
42 U8C 7151

(19) “Termmnation” means the end
of employment with the licensee or, In
the case of individuals not employed
by the licensee the end of a work as-
signment in the licensee s restricted
areas In a given calendar quarter,
without expectation or specific schea-
uling of reeutry 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 sel forith in other sections, includ-

(1) “Airborne radioactivily area’ de-
fined in § 20 203,

(2) "Radiation area’” and “high radi-
ation area’ delined in § 20.202,

(3) “Personnel monisoring equip-
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 § 205

(Sec 161 Pub Law B3-703 65 Stat 648 42
USC 220)1) sec 201 Pub Law $3-430. 88
Stat 1242 42 USC 58410

(25 FR 10814 Nov 17 1960 as amended al
25 FR 13953 Dec 30 1960 27 FR 5805 June
22 1962 38 FR 22467 Aug 21 1973 40 FR
8783, Mar 3 1975 40 FR 42558 Sept 15
1975 44 FR 32352 June 6. 1979. 45 FR
14200, Mar. 5 1980)

$20.4 Units of radiation dose.

(a) "Dose.,” as used In this part, 1s
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 a dose during
& period of time, Lthe dose means Lhe

total qguantity of radiation absorbed. |
per unit of mass, by the body or by

any portion of the body during such

period of time Several different units

of dose are in current use Delinitions

of units as used In Lthis part are set

forth in paragraphs (b) and «¢) of this

secLion

(b) The rad, & used in this part. is a
measure of the dose of any 1onizing ra-
diation Lo body tissues in terms of the
energy absorbed per unil mass of the
tissue One rad is the dose correspond-
ing o the absorption of 100 ergs per
gram of tissue. (One millirad
(mrad)=0001 rad.)

(¢) The rem. as used In Lhis part, 15 &
measure of the dose of any 10NIZing ra-
diation Lo body tissues In terms of ils
estimated blological efiect relative Lo a
dose of one roentgen (r) of X-rays.
(One milhirem (mrem)=0001 rem.)
The relation of the rem to other dose
units depends upon Lthe biological
effect unacer consideration and upon
the conditions of irradiation. For the
purpose of the regulations In Lhis part.
any of the following is considered Lo
be equivalent Lo & dose of one rem:

(1) A dose of 1 r due 0o X~ or
gamma radiation,

(2) A dose of 1 rad due to X-,
gamma, or beta radiation,

(3) A dose of 01 rad due Lo neutrons
or high energy protons:

(4) A dose of 005 rad due Lo particles
heavier than protons and with suffi-
cient energy Lo reach the lens of the
eye, 11 1t 1s more convenient Lo meas-
ure the neutron flux, or equivalent,
than to determine the neutron dose in
rads, as provided in paragraph (cx3)
of this section, one rem of neutron ra-
diation may, for purposes of the regu-
Jations in this part, be assumed L0 be
equivalent to 14 million neutrons per
square centimeter incident upon the
body, or, if (here exists sulficient in-
formation 10 estimale with reasonable
accuracy the approximate distribution
in energy of the neutrons, the incident
number of neutrons per square “enti-
metler equivalent 1o one rem may be
estimated from the following table:
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(d) For determining exposures to X
Or gammia rays up Lo 3 Mev, the dose

limits specilied in §§ 20101 1o 20104,

Inciusive. may be assumed Lo be equiv-
aient to the air dose  For the pur-
puse of this part air dose’ means that
the dose 18 measured by a properly
calibrated appropriate instrument in
air at or near the body surface in the
region of highest dosage rate

$ 205 Unus of redioactivity

(a) Radioacuvity is commonly, and
for purposes of the regulatidns in this
parl shall be. measured 1n terms of dis-
integrations per unit ume &r in cunes.
One cune=37Tx10'* disintegrations
per second (dps)=22- 10'* disinlegra-
Lions per minute (@pm) Commonly
used submultiples of the curie are the
millicurie and Lhie microcurie

t1) One millicurie (mCi)
cure (Cn '=37.10" dps

2 One mucrocurie (uCi) '=0000001
cure=37. 10*dps

‘=0.001

125 FR 10914 Nov 17 1960 as amended at
36 FR 20314 Oct 24 973 3% FR 23990,
June 28 1974 40 FR 50705, Oct. 31, 1975)

206 Interpretations

Except as specifically authorized by
the Commission In Wriling. no inter-
pretation of the meaning of the regu-
lations in this part by any officer or
emplovee of the Commission other
than a written Interpretation by the
General Counsel will be recognized o
be binding upon the Commission

Title 10—Energy

8207 Communications

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

(40 FR 8783, Mar 3, 1975)

PErMissieLy Doses, LEVELS, AND
CONCENTKATIONS

$ 20101 Radistion dose standards for in-
dividuals in restricled nreas.

(a) In accordance with the provisions
of §20102wa), and except as provided
in paragraph (b) of this section, no l-
censee shall possess, use, or transfer li-
censed material in such & manner as Lo
Cause any individual In & restricted
area Lo receive in any period of one
calendar quarter from radioactive ma-
terial and other sources of radiation a
total occupational dose In excess of
the standards specified in the follow-
Ing table.

Rems PER CALENDAR QUARTER

T Whoks DOOy Nesc end bure  achve DIOOO
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3 San OF whole DOy ™

(b) A licensee may permil an individ-
ual In a restricted area Lo receive a
total occupational dose Lo the whole
body greater than Lhat permitted
under paragraph (a) of this section,
provided.

(1) Dunng any calendar quarter the
total occupational dose to the whole
body shall not exceed 3 rems, and

(2) The dose o the whole body,
when added Lo the accumulated occu-
pational dose 1o the whole body, shall
not exceed 5 (N-18) rems where "N
equals the individual's age in years at
his last birthday, and

(3) The licensee has determined the
individual's accumulated occupational
dose Lo the whoie body on Form NRC-

Cuapter I—Nuclear Regulatory Commission

4. or on a clear and legible record con-
taining all the information required tn
that form; and has otherwise complied
with the requirements of §20.102 As
used in paragraph (o), "Dose to the
whole body shall be deemed Lo in-
clude any dose to the whole body,
gonads. active blood forming organs,
head and trunk. or lens of eye

(Sec 161 Pub Law 83-703. 68 Stat. 948 (42
USC 2201). sec 201, Pub Law $3-430. 88
Stat 124242 US8C s8411)
(25 FR 10814 Nov 17 1960 as amended at
€4 FR 32352 June 6. 1978)

820102 Determinstion of prior dose.

(n) Each licensee shall require any
individual, prior o first entry of the
individual Into the licensee s restricted
area during each employment or work
assignment under such circumstances
that the individual will receive or is
likely to receive in any period of one
calendar quarter an occupational dose
in excess of 25 percent of the applica-
ble standards specified in § 20.101(a)
and § 20 104(a). to disciose in & writLlen,
signed statement, either: (1) That the
individual had no prior occupational
dose during the current calendar gquar-
ter, or (2) the nature and amount of
any occupational dose which the indi-
vidual may have received during that
specifically identified current calendar
quarter from sources of radiation pos-
sessed or controlled by other persons.
Each licensee shall nintain records
of such statements until the Commis-
ston authorizes their disposition

(b) Betore permitling. pursuan® to
§ 20.101(b), any individual in & restrict-
ed area LO receive an occupational ra-
diation dose In