DL-02394G5 N
’ . 5 ’ Geotechnical Corporate Office
Construction
Coneulting * Engineering + Testing

June 29, 1995
U.S. Nuclear Regulatory Commission
Region 11
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
Attention: Materials Licensing Section

Re:  USNRC License No. 45-25086-01
License (Renewal) Application

Gentlemen:

Professional Service Industries, Inc. (PSI) requests renewal of USNRC Radioactive Materials
License No. 45-25086-01 in accordance with the attached license (renewal) application. Please note
that the attached license (renewal) application has been prepared in accordance with DRAFT
REGULATORY GUIDE DG-0008, APPLICATIONS FOR THE USE OF SEALED SOURCES IN
PORTABLE GAUGING DEVICES.

PSI requests that this license action be deemed "timely filed” to allow licensed activities to
continue during the license renewal process.

A check in the amount of $680 is enclosed to cover the license renewal fee.

Your attention to this matter is appreciated. Should you have any questions, please contact me
at 708/691-1490 (x 320).

Sincerely,

WIS QTS

John T. Thomtca
Radiation Safety Director

JIT/ACA

cc: M. Circeo - Roanoke, VA
File
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ATTACHMENT TO NRC FORM 313 (10-94)
PAGE ONE

3. Licensed ma shall be stored at the following (permanent) locations:

PSI
1807-D Murray Road, S.W.
Roanoke, Virginia 24018

Licensed material may also be stored at temporary job sites throughout the United States where
the U.S. Nuclear Regulatory Commission maintains jurisdiction.

5. Tue licensed (radivactive) material to be possessed is as follows:

Element & mass # Chemical/physical form No single source to exceed

Cesium-137 Sealed sources registered either 11 millicuries
with NRC under 10 CFR 32.210
or with an Agreement State and
incorporated in a compatible
portable gauging device as
specified in Item 6.

Americium-241 Sealed sources registered either 300 millicuries
with NRC under 10 CFR 32.210
or with an Agreement State and
incorporated in a compatible
portable gauging device as
specified in Item 6.

POSSESSION LIMIT COMMITMENT: The number of source/device combinations shall be
limited 5o as not to exceed the quantities of byproduct material specified in 10 CFR 30.35(d)
requiring financial assurance for decommissioning.

6. The material listed in Item 5. of this application shall be used in compatible portable gauging
devices for "¢ measurement of moisture, density or asphalt content of construction materials
as appropriate for the individual device(s). Measurements at depths exceeding three (3) feet
are not anticipated.

256554
256504




10.

1.

The Radiation Safety Officer (RSO) for the license shall be Mr. Michael Circeo. Mr. Circeo’s
qualifications are as follows (please reference the last paragraph of Item 8.2 on page 16 in DG-
0008):

Education:

Expenience:

Registrations:

Instruction
Matenials:

Evaluation
of Exams:

Training:

Evidence:

Duties &
Responsibilities

B.S. degree, Civil Engineering (1985), Old Dominion University
M.S. degree, Engineering (1986). Virginia Polytechnic and State Umiversity

Approximately two (2) years of experience with the moisture/density gauges.
P.E., Virginia

Please refer to Item 8 for a description of the training materials used

in the PSI "in-house” moisture/density gauge operator training program,
including a description of materials were prepared by more highly qualified
individuals than the RSO/Instructor.

Moisture/density gauge operator exams are not graded by the RSO/Instructor.
All such exams are graded at the Corporate Radiation Safety Department by the
Corporate Radiation Safety Director or his designee.

The RSO/Instructor shall have successfully completed either PSI's "in-house”
moisture/density gauge operator training program or the manufacturer’s training
. -ram, and PSI's sixteen hour training course for moisture/density gauge
RSO/Instructors.

Copies of the RSO/Instructor’s current resume and training certificates are
attached.

A statement descnibing the duties and responsibilities of the RSO/Instructor is
attached.

A description of training provided to individual moisture/density gauge users is attached.

All facilities listed in Item 3. currently exist. None of the facilities are private residences. A
description of the PSI facilities and equipment for the storage and security of licensed matenal

is attached.

A description of PSI's radiation safety program is attached.

A statement regarding waste disposal 1s attached.
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MICHAEL R. CIRCEO, P.E.

PROFESSIONAL SERVICE INDUSTRIES, INC.
Project Engineer

EDUCATION:

Old Dominian University - 1885

Bachelor of Sciencs in Civil Engineering

Virginie Polytechnic Institute and State University - 19886
Master of Engineering (Geotechnical)

REGISTRATIONS/CERTIFICATIONS:

Professional Engineer, Virginia #021246, 1980
Radistion Safety Training - 1993

AFFILIATIONS/MEMBERSHIPS:

American Society of Civil Engineers
American Society of Professional Engineers

RELATED PROJECT EXPERIENCE:

Westvaco Wood Yard Expansion - Covington, VA
Redd Level Plant Expansion - Martinsville, VA

Ronile Plant Expansion - Rocky Mount, VA

Carvins Cove Water improvements - Roanoke, VA
Tetra Sales, USA - Blacksburg, VA

Wastewatsr Treatment Plant - Rockbridge County, VA
Hampton Inn/Airport - Roanoke, VA

Potomac Milis Mall Expansion - Woodbridge, VA
DeJarnette Center - Staunton, VA

Radford University, Maintenance Facility - Radford, VA
Morningside Elementary School Addition - Roanoke, VA
VA Tech Chiller Plant Expansion - Blacksburg, VA
VWCC, Laboratory Addition - Roanoke, VA

Richfleld’s Retirement Center, Salem, VA
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DUTIES & RESPONSIBILITIES OF THE RADIATION SAFETY OFFICER  06/95

The Radiation Safety Officer (RSO) is responsible for implementing the radiation safety
program and ensuring that radiation safety activities are performed in accordance with approved
procedures and regulatory requirements.

The RSO's duties and responsibilities include ensuring that:

1. licensed material possessed by the licensec is limited to the kinds (¢.g.. cesium-137 as a sealed
source) and quantities of byproduct matenial listed on the license;

2 individuals using gauges: arc properly trained. receive refresher training at least annually to
include a review of operating and emergency procedures and Department of Transportation
(DOT) requirements; and are desienated by the RSO

3. personnel monitonng devices are used if required

4. gauges are properly secured against unauthonzed removal at all times when gauges are not in
use;

5. appropnate persons are notified in case of accident, damage to gauges. fire, or theft;

6. all incidents. accidents. and personnel exposure to radiation in excess of regulatory hmits are

reported to the appropnate persons;

7 results of audits and inspections and corrective actions are documented and maintained on file,
copies provided to management for review

8. licensed matenal 1s transported 1in accordance with all applicable DOT requirements:;

9. he/she has up-to-date copics of NRC''s regulations. reviews new or amended NRC regulations,
and complies with NRC regulations;

10.  the appropriate person(s) is/are notified whenever there are changes in: licensed activities,
responsible individuals, or information or commitments provided to NRC in the licensing
process so that appropriate license action mav be initiated.




PSI TRAINING PROGRAM FOR MOISTURE/DENSITY GAUGE OPERATORS 06/95

Licensed material shall be used only by individuals who have received specific training in the
use of the device and who have successfully completed the manufacturer’s training course or PSI's "in-
house™ radiation safety training program. Radiation safety training and equipment instruction is
provided to trainees at the Branch office using training materials (notes, slides, etc.) prepared by PSI's
Corporate Radiation Safety Director, and the exam is administered by the Branch RSO. Once
completed, the exam is sent to the Corporate Radiation Safety Department for grading. Upon
successful completion, a certificate is issued from the Corporate Radiation Safety Department in the

operator’s name.

- Trainees will receive five (5) to six (6) hours of formal ("classroom*) radiation safety
training provided by a PSI certified RSO/Instructor. (An outline of required topics is
attached. Specific times per topic may vary depending on particular trainee needs.)

- Trainees will receive two and a half (2'4) hours of equipment ("hands-on") instruction
which shall, at a2 minimum, include the following:

Proper storage and removal procedures. -
Transponation and transportation secunty requirements.

Security and control of the gauge while in use. including restrictions for
members of the public

Device/transpontation case maintenance, including charging, cleaning, leak
testing, etc.

- A written, closed book exam of no less than fifty (50) questions shall be administered
at the end of the training. A minimum score of 0% is required to pass. A sample
exam is attached.

- Course Instructors shall have successfully completed PSI's Moisture/Density Gauge
RSO/Instructor training program.




TOPICS FOR GAUGE OPERATOR CLASSROOM TRAINING 06/95

The following is a list of topics to be covered in the five (5) to six (6) hours of formal
“classroom” radiation safety training provided to moisture/density gauge trainees by the
RSO/Instructor.  Specific times per topic should be varied to meet the needs of the individual

trainee(s). ‘

Regulatory Control

General Government Agencies
USNRC
Definitions Agreement States
History of Radiation USDOT
Atomic Structure *Byproduct Material”
Types of Radiation Regulations
10 CFR 19 or State Equivalent
. Moisture/Density Gauge Materials 10 CFR 20 or State Equivalent
10 CFR 30 or State Equivalent
“Normal Form" 10 CFR 71 or State Equivalent
“Special Form* Occupational Exposure Limits
Gamma (Cesium-137) Personnel Monitoring :
Neutron (Americium-241:Be) License Authorizations
: Materials
Reduction of Radiation Exposure gtomge
s
Time Specific Conditions
Distance Commitments
- Divergence Reciprocity
- Inverse-Square Law Radiation Area
Shielding Restricted/Unrestricted Areas
For Gamma Sources Posting of Signs
For Neutron Sources Sealed Source Leak Testing
ALARA Requirements
Philosophy Sample Collection
. PSI Policy Security
In Storage
Operator Responsibilities In Use
Transportation
Safety Packaging
Regulatory Compliance “Type A Package”
PSI Provedure Compliance Radiation Limits
Disciplinary Action Marking
Labelling
Emergency Response Paperwork
Transpont
Loss Shipping
Accident Records & Documentation
Hazards Operations
Immediate Actions Safety
The Human Factor Supervision
Case Histories Use of Equipment
Records




PROFESSIONAL SERVICE INDUSTRIES, INC.
MOISTURE/DENSITY GAUGE OPERATOR RADIATION SAFETY TEST

FULL NAME: XEY DATE: [/
PLEASE PRINT

SOCIAL SECURITY NO: - - 0.0.8.

OFFICE (CITY and NO.): ( ) SEX:

195 P+s  Jotad
o S 4= fo.ss CLOSED-BOOK FORMAT

@)
Please prin%‘legibly. Be specific and give as much detail as possible.

I. Describe radiation in general terms:
Spontaneous emmission of energy from the nuclei of unstable materiai or the interaction
2 4<
<« of electrons “orbiting” the nuclei.
2. What are the two major categories of ionizing radiation?
r’(“ /30
~ . Parziculate and electromagnetic
.f,')"“
//- A \. - » - . . . .
=5 3. True or (False:’ Man can detect 10n1Zing radiation with his senses.
4. What are the three (3) basic ways to reduce exposure to radiation?
A, Time
_:‘,; =5 B. Jistance

C. 3hielding

5. What are the two most common radioisotopes installed in moisture/density

gauges? ,
_")} !P“
S cestum 137 (Cs-137) [} Americium 181 (AM-2&1;
NS
6. What are the twe types of radiation emitted from the radioactive sources
installeg in moisture/density gauges?
//' /pv’-
"";J"’\S Camma {photon) and neutron
REV 4/95 PAGE 1 OF 3




Define the term *Half-Life® in general terms as it reiates to the decay of
radioactive materials?

Amoun® f time required for one half 3f =he unstable stoms 0 3Jecav %2 stabie form.

Radfoactivity is measured in what units?

Curies (or Becquerels)

What does the term “REM" stand for and what does it represent?
f?J-_s; f—t] -5
Roentgen Squivelant Man: Measure of he Siological damage caused by radiat:on dose %o

animal %issue.

Define the prefix "milli" (as it applies to “arllicurie® and "mi!lirem®).

1/100CZ— SC — 1000 oCi = 1 Ci, 1000 mRem = ! em

What is the annual whole oody exposure limit for adult radiaticn workers

in Rem and millirem, as set by the Nuclear Regulatory Cosmission. (WATCH

UNITS) -
j

[
< Pr v

3 rem = 5000 millirem

12.  What does the acronym “ALARA® stand for and what does it pertain to?
1P - Zp- L
Keeping radiaticn exposure - As _ow As Ressonaviy Achrevabie
q"_s
3;
13.  Which of the following areas of the body is the least sensitive to the
effects of ionizing radiation?
a. bone and other blood forming organs
b. reproductive organs (gonads)
- ) “C>  feet and hands (extremities)
(—F'+> 4. eyes
REV 4/95 PAGE 2 OF 8
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14. CE:::)or False: Personnel dosimetry (i.e., film badge, TLD, etc.) is

15.

16.

17.

18.

19.

20.

2l.

required for all individuals who will receive or are
Tikely to receive 10% of the arnual occupational
exposure limits, or who are not specifically exempted by
submittal or license condition.

A film badge measures which of the following:

3. dosage rate
accumylated dose

Which of the following actions contribute to ¢iise readings of a film
badge? (Choose all that apply.)

heat

direct sunlight

cold

color television radiation and/or microwave ovens
getting badge wet

storing badge with or near radiation so:rcas (gauge)

CR30 0

At what intervals are sealed sources leak tested?

~ - - -
—

At intervals not t0 exceed six WONThS OF when suspiclon marrants.

True or {f;TE§: A radiation source installed in a moisture/density gauge
- emits radiaticn only when the gauge is turned on.

Circle answer: Radiatio s emitted from 2 moisture/density gauge
will "(increase - decrease) when the source rod is
protrac moved out of the fully retracted Dosition).

[f the encapsulated source installed in a gauge should come in direct
contact with your hand or the ground, you will have:

a. radioactive contamination on your hand or the ground
CE) radiation exposure to your hand

C. both a and b

d. none of the above

True or False: A gauge operator is required to maintain ‘constant
~ surverllance and immediate control® of g gauge at all
times when not secured in storage or during transport.

REV 4/95 PAGE 3 OF 8




22. " Which of the following documents are you required to have with you it al}

times when using or transporting a gauge? (Choose all that apply.)

= copy of last leak test certificate
/) copy of complete license

C. bill of lading

d, “In Even* of an Accident® sheet
(oo certification card

(F) completed “Shippers Declaration of Dangerous Goods" form

23.  As a general rule, at what distance from the gauge should all unaut*.orized
_persons be kept *% all times when the gauge is in operation?
1S fee”
24. Indicate the manner in which moisture/density gauges are required to be
"packaged” and secured for transportation in the following vehicles: ‘
- “ oL Vs 2 0m 2l ckces T
chk-Up Truck: !n "Type A" dackage, sourze ~od L case 'ocxed, Packsge securec”'n -‘gnt rear
- S /2 2 . ToC e wice lve-
Passenger Car: 'n "Type A" sacxage, source *od b zase "ocneg, DACRIQE sECUredh 'n ~-GNT “esr oOF
Trunk .,
25.  How often should the sliding shield on a moisture/density gauge be cleaned
and Tubricated? Once a weex - more ‘¢ ~ecessary
Zp-< - F-x
e . Lo -
26. True or False: A gauge may be stored at an individuai’'s res:dence or in
— a hotel room.
— .
27. True or False: The electronic components of a gauge may be removed or
— disassembled in the field.
~N .
28. True or False: A gauge may be transported without the shipping case.
-
29. True or False: A gauge may be lef* unattended at the Jot s:te as long
—  as it is not in use.
30. True or False: A gauge transpor*ed in a persona! vehicie is axempt from
—  the Depar*ment of iransportation (DOT) requirements.
31. True or False: 5 Jauge may be stored overnight at 3 job site so long as
—~— it 1s secured within a Job sita trailer.
REY 4,95 >
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M ‘ L
ZZ.p*-/‘ 32. True or Faise: A ob : 2 zafety ‘ireman - ; Tespons-b e fIr the

70; - 33 True or False: A -zomple‘as “Sh:pper 5 Zeclaratcn ‘ar Zangerous icods”
form does not have %o aczompany each jJauge whiia2 de'ng
transported.

~L 7 34, True or False: A gauge damaged n an :nc'dent mnay se mmediately

> ~ ~ .
' removed from the site 0 al'ow far the -ant-nuance of
site work.
e

:;7»w..r-35. True or False: dur ng transpoiteticn, each Jduge wWwust be “ir-pia-
—7 — lTocked"
T~ -36. True or False: Most “ommon substances are sl ght’y ~3di2ac%ive %0 some
— - —

' degree.

MATCHING: dr-te the "etter of %he ~especs-ve Pds553ge on tne ~°gnt 'n ‘he scacs
nex: 12 the corresponding term.

_ F-—;’ 37 ¢ QM A. The symbo’ %9 denote -ag-at:on
— N .
- - - - - N Q .
- =2 38. Agroement State 8. 3 x .07 tis:ntegrit-ons per second
I 9
:if:‘: 39. .  “:rense "UM" T. fncaosulated . “specia’ Farmte rad oact - ve
mater-ga.
7?,ﬁ_: 40. -~ —on':'ng ~2d-at-on 3. The smailest in -t 3 3n 2iement . comprisec
- ¥ af 2 aucleus and Ir91°3° alectrans:
== 41,  seaieqg sour-e £.An unstable  substance that  tecays v
amiti'ng -adiat-on
ZZ;‘°: 42. 3 -ypee FA untt af astimateq 310°3gQ17a°  effacs
damage; hat rad'at:ion Mas In t-ssue
T o430 .“ 3.4 “buna’e® af 2iact-omagnet . anergy
T . -4 1 rgrrc.ctive mater-al 1. H°gh  2nerqy 2leciromagnet :  -agrat-an
- 1apadie of 1amaging 210'0gical °-ssue
’.7.\ ~ 45, - Zhotan DA tipe 3t "n_gufa:;ry igency “hat —e?u:d-_es
et 73C0:3T°0n wrth'n 3 spec-fic 3tate
12_;.1346. > atom J. A jocument “hat author-res -he J0ssession
A ing ice 3t -3ig-gact:ive mater-a)
REV 3,9¢ “2Gc T 3F 3




Answer the foliowing questions in detail.

47. Explain how to dry out a moisture/density gauge 1¥ moisture builds up
internally.
T Return gauge =0 storage 'ocation. (?o-:
~ 2 Qemove scalar unve, ".34-
1 herje overnignt or Lse narr irver . . &':"-:'
48. Explain where the Information Pouch should be <ept when ‘ransport:ng and
using a gauge.
Ouring Transporsation: » 5:,.4 sew, ‘n -eacn 3f 2r- ,e- I N
RN Ouring usage: Jn >erson. ~ o -
49, Draw a sketch of a gauge and 1nd:<ate where ‘he rad:igac*:ve scurce(s)

1s/are.

|
L

REY 4,95

PAGE 5 O

g
w




50.

3‘9;_4

51.
52.
REV 1.

Scenario: A moisture/density gauge you are using s stoien. Zxplain in
detailed ste:s what should be done.

-
1. immediately notify :ob site forsman. Zp=* <
J Immegiately contact 3ranch RSO, ARSD or o%ne~s 3n "'a Zsent ;°

30 Accdert ' farm, Z.?J-S

3 Remain on size <0 #33i13% 'n 3€arch and -~ecavery etésrres, ’ry‘

« Prepare a written statement. /o

~
"

Scenario: A moisture/density gauge you are using is run aver and crushed.
Explain in detailed steps what should be done in *his type cf acc:ident.

' 5too0 a1’ operations ‘n “he srea of “he jauge, 300 NG '30°Aa%e 3 semiz s 3ng -
T ay -

aqu'oment ‘nvolved 'n "he accrdent. < ¢v-

2 Zszanlisn 3 'S’ -sdiss doungarv - -esTot it sccess 3 95, ASC, ARSY § eme-je~c. mezical
-

. _ . N S~ T

Jersonnet onis. T =
] itav arth che jauge. o=
4 mmedrate’ v send someone e’se =9 10T *v ST r ytrers 30 MTn Tleae 3¢ 4n Acc zenct Faee. ;‘r"\_

Describe in geta1l the security and contro! prov:-1on for moise

ure, density
Jauges 1n storage, during transport and quring use.

) o Oo- -
in storage: Sourze ~2g¢ 'ocke, t3se oCxes, $%arige enc'osure icxed.
- v - -
Dur‘ng Lransport:  ourze -as ‘oCkead, Cite  scked, AcxiGe jec.-e: Ir: icke: -~ - 3ne
-
“e3r >t s/er .

: . <raTe IONTTD Irg tONSTINT suruec gnca.

Durvnq 458 e<TaTe tont-Td irg oNnsTy 56T
C - S-

QK
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' Professional Service Incustries, Inc.
Training Confirmation “orm

To: Corporate Radiation Safety Officer (CRSO)

I' -t :
(PRINT FULL LEGAL NAME)

- have viewed and completed "The Story of Radiation” video and
corresponding study guide (copies available from the Corporate
Radiation Safety Department),

- have read and fully understand the training section of the PSI
Moisture/Density Gauge Manual (S.0.P. SF-9),

- have had all of my questions regarding the PSI moisture/density
gauge program answered to my satisfaction,

- do hereby affiiu that I will comply with all PSI procedures and
requlations pertaining to the use of moisture/density gauges,

- understand that [ may consult with my Branch Radiation Safety
Officer (BRSO) or PSI’s Corporate Radiation Safety Officer (CRSO)
concerning any questions [ may have.

- do hereby affirm that the information provided on this form is
complete and true to the best of my knowledge.

Date | Type of instruction No. of hours | Trainee RSO
provided Initial iInitia]
Radiation Safety A1 Llctes
Instruction 7 2, L
(2 1/2 hours required) | — < '="7'= L~ Plen
Operating Procedures | |
Instruction > S ..
(2 1/2 hours required) | — = el
Exam | Not E ‘
Applicable ! |
(TRAINEE SIGNATURE) (DATE)
Trainee’s film badge should be assigned to:
OFFICE [CI
(BRSO SIGNATURE) (DATE)
REV 4,95 PAGE 8 OF 8
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RSO/INSTRUCTOR TRAINING PROGRAM 06/95

The PSI Moisture/Density Gauge RSO/Instructor training program is a sixteen (16) hour course
consisting of a combination of self-study material and formal "classroom" instruction. The self-study
portion combines text and videotape information prepared by the Corporate Radiation Safety Director
and is estimated to require a minimum of eight hours for completion. The "classroom” portion utilizes
materials prepared by the Corporate Radiation Safety Director and is presented under the direct
supervision of either the Corporate Radiation Safety Director or the Assistant Radiation Safety
Director.

The prerequisites for the Moisture/Density Gauge RSO/Instructor training program are as
follows:
- - A degree in Engineering or Science, cr equivalent.

- Centification as a moisture/density gauge operator, either by the manufacturer or
through PSI's "in-house” training program.

- At least one week of experience in the use of moisture/density gauges.

-At the end of the training program, a mimmum 50 question test is administered with a
minimum passing grade of 80%. The exams are evaluated by the Corporate Radiation Safety Director
or the Assistant Radiation Safety Director

Upon successful completion of the program. a centificate will be issued to the RSO/Instructor
by the Corporate Radiation Safety Director.

An outline of the topics covered during the program is attached. including an approximate
timetable for the "classroom” portion. (A [sample] test with answers is attached.)




o

COURSE SCHEDULE

Radiation Safety Officers Training
(Portablie Moisture/Density Gauges)

"8:00 AM

8:30 AM

9:00

9:45

19:00

Welcome and Introductions

Introduction to Radiation
Definition of Terms
Periodic Properties of Elements
Early Models of Atomic Structure
Bohr Atom
Isotopes
Environmental Radiation
Cosmic
Terrestrial
Man-made Radiation
Consumer Products

Types of Radiation
X-Rays
Alpha
Beta
Gamma
Neutron

Radiocactive Material Sealed Sources
"Normal Form™
“Special Form™
Gamma
Radium—-226
Cestum-137
Neutron
Radium/Bery11lium
Americium/Berylli m

BREAK

Radiation Interactions
Radioactive Decay
Half-Life
Attenuation
Ionization
Units of Measurerent
Detection

Survey Meter
Dos imeter




Course Schedule (continued) o
Page Two (i
10:30 Radiation Exposure

Units

Dose & Dose Rates
8iological Effects & Hazards
Contamination
Exposure
Internal Hazards
Biological Half-Life
Effective Half-Life
External Hazards
Prompt Effects
Radiation Injury
* Acute Exposure
Delayed Effects
Cancer
Genetic Defects
Exposure of Praegnant Women
Occupational Exposure
Rigk vs. Benefit

12:00 NWU{  LUNCH

1:00 PM Reduct ion of Radiation Exposure '
Time &
Distance

Oivergence
Inverse-Square Law
Shielding
Materials
For Gamma Sources
For Neutron Sources
Half-value Layer
ALARA - Philosophy & Application

1:30 Regulatory Control
Governmental Agencies
U.S. Nuclear Regulatory Commission
Agreement States Program
U.S. ODepartment of Transportation
Byproduct Material
Regulations
"Notices, Instructions and Reports to Workers”
“Standards for Protection Against Radiation”
“"Rules of General Applicabi ity to Domestic Licensing...”
“Packaging of Radioactive Material for Transport..."
Occupational Exposure Limits
Personnel Monitoring

<56504




Course Schedule (continued)
Page Three

Regulatory Control (continued)
License Authorizations
Materials
Transfer
Inventory
Storage
Use
Personnel
Service
Commitments
Reciprocity
Radiation Area
Restricted/Unrestricted Areas
Posting of Signs
Sealed Source Leak Testing
Requirements
Sample Collection
Security
In Storage
In Use
« nsportation
Packaging
“Type-A Package”
Radiation Limits
Marking
Labeling
Paperwork
Transport
Shipping
Records & Documentation
Operations
Safety
Supervision
Use of Equipment
Records
Govermmental Inspections

2:45 BREAK

3:00 Occupational Responsibilities
Individual Users
Radiation Safety Officer
Corporate Officers
Legal Considerations
Liability vs. Benefit




Course Schedule (continued) -
Page Four i

3:16 Training & Instruction of Operators
Topics
Examinattion
Certification
ODocumentat ion
3:30 Emergency Response
Loes
Accident
Hazards
Immediate Action
Recovery
The Human Factor
Overexposure
Case Histories

4:00 EXAMINATION




Total s+
& Rarirg : 82
¢7 ({,'\lt\ ,J-r':. 9/)
TO BE COMPLETED BY EXAMINER:

Final Score:

Certification Date: _ / ya

PROFESSIONAL SERVICE INDUSTRIES, INC.
RADIATION SAFETY EXAMINATION
REV 03/18/94

DATE -NAME

SS# - -

"DATE OF BIRTH / /
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(Choose best answer for multiple-choice questions, T or F for True - False
questions.)

1. The smallest part of an element that retains the properties of that
element is called:

(5, atom
- 1 b. electron
=PTS c. alpha particle
d. proton

2. High energy, short wavelength electromagnetic radiation emitted during
radioactive decay is called a (an):

a. alpha particle
b. beta particle
?P;”‘ c. x-ray
:d.  gamma ray
3. The number of disintegrations that occur for a given radioisotope during
a given length of time is a measurement of the:
a. average gradient
b. latitude
—oT0 o, activity
d. ionization
4. Compton scatter, pair production and the photoelectric effect are all
processes by which electromagnetic radiation is absorbed.
a. True
TP b. False
5. In comparing the wave length of x- and gamma rays to tne wave length found
in the visible light spectrum, it is noticed that the wave lengths of x-
and gamma rays are:
Tonger by comparison
—_ higher by comparison

lower by comparison
. shorter by comparison

(Q;n o~



10.

11.

.

The term ALARA, when dealing with radiation safety stands for:

At last, a Roentgen analyzer

As low as is reasonably achievable
As low as regulations allow

As long as readings allow

When x and gamma rays pass through matter, the matter becomes radioactive
for a few minutes.

a.
/5,
A

True
False

What is the proper posting required to denote storage of moisture/density

gauges?

a "Caution - Radioactive Materials”
b. “Caution - Radiation Area”

o "Caution - High Radiation Area”

The abbreviation "rem" represents:

3.
b
C.
d.

"radiation effect on man”
"roentgen equivalent man”
"regulations equivalent man”
"milliroentgen equivalent man"

Alpha particles are considered to be more highly ionizing than x- or gamma

rays.

—

a.

b.

True
Filse

X-rays were discovered in Germany in 1895 by:

Wilhelm Roentgen
Almer Conrad
Marie Curie
Henri Becqueral




12.

13.

14.

15.

Which of the following is not required to be posted?:

a.

b.

C.
@

Appropriate "Notice to Employees”

Applicable regulations, or notice as to their location
Radioactive material storage sign

Leak test certificate

The Code of Federal Regulations in Title 10 Part 20 establishes the
maximum permissible occupational dose limits in rem per calendar year for
different parts of the body. These limits apply to individuals 18 years
of age or older in restricted areas. In an individual’s lifetime, these
limits allow a maximum permissible occupational dose of radiation that is
not expected to cause appreciable body injury. The whole body, head and
trunk may receive no more than rem per calendar year:

a. 50 rem/year
b. 1 1/4 rem/year
c. 1 rem/year
. 5 rem/year

A moisture/density gauge operator is in compliance with the regulations so
long as he maintains visual surveillance of a gauge, regardless of whether
the device is in his immediate control. ’

a. True

(b, False

Describe the basic structure of the atom:

' B AM
Necloga= -

(I D oty
' =T

! " [ | - - . .

(whigh dotedm ns 2loment  awi  Shmow w’:g«f_-z’)w.[ﬂ)
' ’

RS LN r - /N A _ U 2N ~

S OF SW B 8 WAL S0 o ranis c L < BE LIPS e Y i
N 4 J -~ -
[Pneval, <po ls 27+ Poieas ()
~ 3
I }
Pt DA < z }'gL»r;;;)
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16.

2',+.<

17.

18.

Zp+s

19.

Zp*s

20.

Which of the following is not true for requirements of reciprocity:

a must notify state prior to entry

b must remain only at jobsite location

o may store gauge at jobsite

d. must operate in accordance with the license
e must adhere to regulations of "home" state

Elements with common atomic numbers but with different atomic weights are
called:

lons
Isotopes
Radioactive
tlements

a N \o\w

The radiation dose that will result in the death of 50 percent of the
people exposed is called the:

a. maximum permissible dose
b. daily occupational dose
(¢ median lethal dose

d. maximum lethal dose

The presence of unwanted radioactive matter, or the tainting of objects
with radioactive "dust” or “dirt", is referred to as:

high risk area
occupational hazard
contamination

none of the above

apo o

Regulations require that personnel monitoring be provided to:

a. only individuals who work at nuclear power plants
b. all employees whether certified or not

© all individuals likely to receive 10% of annual limit

d. only individuals under 18 years of age and pregnant women




e R .
'

21. When x and gamma rays pass through the human body, the primary cause of
damage is a direct result of ionizat.on:

20;5 ? True

False

22. The term "somatic effect” appiies to:

(E} the physical effects on the human body, as a result of cell damage
‘7;f;_ b. mutation caused by genetic damage

Z c. the physical effects on the iris of the eye, as a result of cell
damage
d. none of the above

23. Which of the fellowing is not correct regarding incidents involving
moisture/density gauges?

contact corporate office immediately

only authorized personnel may be involved in gauge recovery

assume contamination is present until it is determined that no
contamination exists

Radiation Safety Officer shall personally handle device recovery

. remove device from site without precautions for contamination

O o &

+5

\)
iy

(aya

24. The attenuation (reduction) in the radiation as it passes through material
is caused by:

. é;. absorption

/'é’ﬁ b. osmosis

-~ C. backscatter
d. epidemiology

25. Leak tesis of sealed sources of radioactive material are performed:
a. every three years
;rﬁ. b. only if a leak is suspected
Y C. at intervals not to exceed six months by certified individual(s) only

d.  daily




26.

28.

30.

The total number of protons in the nucleus of ar atom represents the:

a. number of subatomic particles
b. the neutrogs
/2) the atomic numher

d the atomic weight

An electrically balanced atom containing two protons in the nucleus would
contain how many orbital electrons:

cnh o
N o— W

All isotopes are unstable and therefore radioactive.

a. True

b. False

Radiatior. from nuclear decay may be found in three basic types of
emission. They are:

a. alpha, beta and x

b. gamma, alpha and x

c. beta, x and alpha

4. gamma, beta and alpha

What term is used as a measure of the activity of a radioisotope?:

2

~
b.
C.
d.

curies
ions
isotope-
electrons



31.  Which of the following statements is not correct regarding shipsing ard
transportation of moisture/density gauyes?

a. Gauges are to be shipped in D.0.T. approved "TYPE A", "YELLCW II"

pa~kages.
L b. Gauges in transit must be secured to prevent unauthorized removal.
— ,4‘77' /c., Gauges transported in personal vehicles are exempt from D.0.T.
e — Regulations.
d. Gauges may not be shipped oun passenger aircraft.
32. The time required for one half the atoms in a radioactive substance to

disintegrate is called th~:

a. specific activity
b. half-life
- C. shelf life
T d. wave length
33. The shorter the wave lerqth of electromagnetic radiation, the lower the
energy level.
1. True
— " b. False
3. 0One of the most critical factors when considering human safety when
working with x- ard gamma rays tis:
a. that they car only be detected by smel}
b. they may be :etected only by *ouch
o <. they cannot be detected Dy human senses
-\ d. there 1s no :rrtical factor
35. “he aborev-ation or "rad” s representativae
3. roentgen absorbed data
) b radiation absorbed dose
,:/677 . 17130 of a roentgen
d. 1.10th of a roentgen

*56574




3

36. Dosimetry (film badge) reports must be retained on file:

for 1 year
for 3 years
for 5 years

a.
b.
c.

,(:; indefinitely’

[=%

37. Any area for which an access is controlled for purposes of protection of
individuals from exposure to radiation and radioactive materials is

called:
a. a quiet area
— <. b.  ahazardous area
= c. a vacated area
/@,  a restricted area

38. List four characteristics of x-rays and gamma rays.

a. ;'<;‘q—v-,’v~.-‘m* M R .‘ - ~ 5\-‘,.: [t e
/'.“ -~ N wooan & A * ™ Py by ’\_:—"‘4"-"_ d M‘P'
,.{ b. NL O~ IV A AT A 3= LY eIl ; < Liels
- '/' ’ - .
. Y EVPR: SR g ~U‘j
C. = A2l a0 e v;m:er‘,\ rar -.:.v.z'—-‘.wbv ,’-‘v(’./*-"""x ’-qﬁ.g 2
— -~ = (o v
' . . 1 i
d. (X0 er e eIt Bo ALV S nse D e et B
- .t Ty 07 AT
Loy UScadrert,
39. An ion is a (an) with either a positive or negative
charge.
L Particle, or combination of particles
excess neutrons
-t

gamma ray
high energy x-ray

1]
a o cr\‘n} \

40.  Which of the following may be completely absorbed by a piece of paper?

alpha particles
beta particles
gamma rays

high energy x-rays

a o ofa)




Zpts

2p15

42.
-
43.

44 .
opts
45

The symbol *R" stands for:

a radiation absorbed dose

b relative biological effectiveness
c. roentgen equivalent man

@> none of the above

Relatively speaking, which of the following types of radiation has the

greatest biological effect?

a. X-rays

b. gamma rays

& alpha particles
d. beta particles

To determine rem (roentgen equivalent man) values, one would multiply:

roentgen times rad
roentgen times ICE
rad times RBE

RBE divided by rad

chﬁ o o

Regulations require that individuals under 18 years of age receive no more
than 10% of 5 rem per calendar year (whole body).

a. True
b. False

Cell damage due to radiation exposure increases as cell reproduction rate
increases.

—

@ True
b. False




(N
—\’ AL
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When one looks at the human cell sensitivity, it may be noted tha® the
most sensitive cells in the human body are the:

a. digestive system lining cells
b. cells of the gonad

c. blocd vessel cells

d. white blood cells

[t is erpected that a dose of over 1,000 rem in any 24 hour period will
result in:

100% fatalities
50% fatalities
25% fatalities
10% fatalities

oo

List the primary factors that determine a cell's sensitivity to radiation
damage.

- T - o o -
i N bt :’ L e -7 o~ ~ e AT 4
-- 2 Y TTR L e Ty 3 S, el X Ty

_ What are the two generai categuries of cellular damage? (Pick two)

A cancer

b. somatic effects

C. senetic effects

d. radiation burns

shicn of the foliowing Joses is Tikely %o de the most damaging?
A 25 rem over a1 24 hour period

b. 25 rem over a | year perind

c. 25 rem over a 5 year period

d. 25 rem over a 10 year period



. -_
. .o~

51.

52.

53.

54.

What is the Tikely effect to an individua® if the individual were to
receive 1000 mrem in less than 24 hours? (watch units)

(32 No obvious injury
b. Possible disability
c. Possible death

d. Certain death

Regulations require that radioactive material, while in storage, must be:

kept warm and dry

accessible to 311 employees whether certified or nit
secured against unauthorized removal at all times
kept in office lab

alphvo o

The dose rate at 4 feet from a Cesium-137 source is i6 R/hr. What would

the dose rate be at 100 feet? (Note difference in units of exposure.)
) N L -

= T2y 15 %0 ma A e 5,02
. = = . =z - » e
a. 16 mR/hr ’:":‘ ¢ =\t - - "Z{’?‘ . . y;
J;. 26 mR/hr - -7 A
c. 160 mR/hr ,
d. 260 mR/hr <. 12 ZcC w2 ae - = selox
25 T2 2 -a= Soeeoo ™ 7
2 LT X 25 mer
[

The dose rate indicated on your survey meter is 25 mR/hr.  If you were to
stay in that location for 5 minutes, 15 minutes, 1 hour or 8 hours, what
would your dose be?

a. 5 minutes =S s - Lz - P A N
s . ,
b. 15 minutes =< w 'y - T 7 c S5 menNN s
L
. y/_.&:—<-
c. 1 hour TS MR~ e P P R VA

d. 8 hours A — A D s




FACILITIES AND EQUIPMENT 06/95

A annotated diagram of the location(s) included in Item 3. is/are attached.

The following security measures will be taken with devices in storage:

Devices with extendable source rods will be stored with the source rod locked in the
"safe” position.

The storage room/cabinet shall be locked at all times not under the immediate control
of a centified operator

Licersed material transported by PSI. or delivered by PSI to a carrier for transport, shall be
packaged in accordance with the provisions in 10 CFR 71 (Packaging of Radioactive Materials for
Transport) and Title 49 Code of Federal Regulations. These provisions require:

Moisture/density gauges saall be transported in USDOT "Type A Package” transport
cases.

For shipment of packages that are not excepted, proper shipping paper. certification,
marking and labelling 1n accordance with 49 CFR

Placement of the package as far from the dnver's position as practical (in the interest
of ALARA).

Accessibility of shipping paper and emergency response information within reach of a
seat-belted dnver of the vehicle.

Source rod locked. transport case (tightly) secured to right rear of vehicle.

Licensed material not in storage shall be under the constant surveillance and immediate control
of a certified operator.

In some cases, the return of licensed matenal to one of the permanent storage locations listed
on the license is not practical. In such cases, storage of licensed material at temporary job sites shall
be in accordance with the attached temporary job site storage tnstructions, or stored in the transpornt
vehicle overnight.

256504
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TEMPORARY JOB SITE STORAGE

The use of portable moisture/density gauges often involves storage at remote
locations (job sites) due to long distances between the licensed storage
facility and the job site. Gauges stored at the job site on a temporary basis
" » and must be returned to

the licensed location upon completion of activities at the job site. Gauges
B/ ! - Jemporary
Jdoo sites may not be ysed as a "base of operations® for serv

customers or performing work 3t other jobs in the area.

Device(s) stored at temporary job sites mus. be stored in the following
manner:

1. A1l gauge(s) stored at job sites must be secured with a padlock
inserted into the source rod handle or trigger mechanism to
prevent extension of the source rod (if applicable).

2. A1l gauge(s) stored at job sites must be stored in a Department of
Transportation (DOT) approved shipping case. (Storage of the
gauge(s) in the shipping case provides the necessary distance to
decrease to radiation levels to below regulatory limits in an
unrestricted area [less than 2 mR/hr or 100 mR in 7 consecutive
days].)

3. A1l gauge(s) stored at temporary job sites must be secured against
unauthorized removal at all times. Gauge(s) stored in a trailer
at the job site must be secured in a locked enclosure, such as a
cabinet or a closet. (In the event a lockable storage cabinet or
closed is unavailable, the gauge(s) stored in its shipping case
may be chained to an immovable object within a job site trailer.)
Only individuals certified in accordance with licensed procedures
are to have keys to the storage cabinet. A "Caution-Radioactive
Materials” sign must be posted on the door of the cabinet or
closet.

4. A copy of the complete, unexpired radioactive materials license
must be available for review at the job site. A copy of the
appropriate "Notice to Employees™ and a statement as to where a
copy of the current regulations and licensed procedures may be
reviewed must be posted at the job site.

Storage of the gauge(s) in a manner other than that described above must be
pre-approved by the Corporate Radiation Safety Director. To obtain approval,
contact the corporate office prior to storing the gauge(s) at the job site.




'
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RADIATION SAFETY PROGRAM 4195

Professional Service Industries, Inc (PSI) maintains a Corporate Radiation Safety Oversight
Program to monitor PSI's activities involving licensed (radioactive) material. The aspects of PSI's
Corporate Radiation Safety Oversight Program include, but are not limited to, the following:

- personnel monitoring program

- leak testing monitoring

inventory control

- device maintenance

- procedure development

annual audit program

PSI's Corporate Radiation Safety Program is the responsibility of PSI's Corporate Radiation
Safety Director and Assistant Radiation Satety Director, both of whom may be reached at PSI's

Corporate office.

The use of radicactive matenal and daily management of the radiation safety program at the
individual Branch offices are the responsibility of the License Radiation Safety Officer. The License
Radiation Safety Officer is responsible for.

State/Federal regulatory compliance

adherence to PSI radiation satety procedures

operator tramning

assurance of proper utilization of licensed material as prescribed by the manutacturer

or PSI procedures

Individual operators (field personnel) are responsible for safe use of licensed material and
adherence to PSI and State/Federal regulations.



PERSONNEL MONITORING PROGRAM 06/95

7’,;; In 1994, PSI conducted a study of moisture/density gauge operator personnel monitoring
results. With over 1,000 monitored moisture/density gauge users company wide, PSI has a large base
for study data.

The study (copy attached) clearly demonstrates that PSI moisture/density gauge uscrs are not
likely to receive in excess of 10 percent of the allowable regulatory limits; therefore, PSI requests a
specific exemption to the requirements for personnel monitoring.

In the event that the exemption is not granted, PSI shall provide monthly personnel dosimetry
(film badge{s]) capable of detecting X-, Gamma, Beta, and Neutron radiation to motsture/density
gauge opcrators for whom personnel monitoring 1s required. Dosimetry will be contracted through
a NAVLAP accredited dosimetry supplier (PSI currently uses Landauer, Inc. in Glenwood, Illinois,
but requests that a dosimetry provider not be specified on the license.)




Summary of 1994 perionnel monitoring data for PSI gauge opera‘ors at
PSI offices conducting licensed moisture/density gauging activities.

Reported whole body exposure
(millirem per year)

—
Number of

exposures
in each
range

No_measurable exposure ("M")

mrem -

ZQ mrem

30 mrem

40 mrem

140 mrem

150 mrem

1§Q nrem
170 mrem

|§Q mrem 7

190 mrem

200 mre
210 mren

220 mrem

230 mrem

_ 240 mrem

—250 mrem

260 mrem

270 mrem

Z&Q mrem

290 mrem

300 mrem

319 mrem

320 mrem

330 mrem

340 mrem

350 mrem

360 mrem

370 mrem

380 mrem

390 mrem

400 mrem

410 mrem

420 mrem

430 mrem

i

790 mrem

TOTAL

104]

Landauer, Inc.
2 Science Road
Glenwood, [1linois 60429

Supplier:

Exchange period: monthly

Dose equivalents below the minimum measurable
quantity are reported as "M". The assigned film
badge worn by PSI operators (type 31" badge) has
a minimum reporting value of 10 mrem for x-ray,
gamma, beta and fast neutron radiaticn.

PSI corporate radiation safety staff investigates ’
film badge exposure reports exceeding 40 millirem
per month (the "wear period®). in a 40+ mrem
exposure, investigation typically reveals an
exposure to the badge(s) stored in elevated
radiation levels adjacent to radioactive material
storage, or badges temporarily stored in the gauge
transportation case. No personnel exposure over
40 mrem has been substantiated. PS] gauge
operators following proper procedures typically
receive a minimal ("M") exposure.

- Highest "verifiable” annual exposure: 170 mrem

- >99% 5f al! annual exposures reviewed were less
than 140 mrem/year; > 98% were <100 mrem/year.

- < .2% of all annual exposures reviewed were
above 300 mrem, y.-ar.
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RADIATION DETECTION INSTRUMENTS 06/95

Radiation survey instruments (survey meters) used in conjunction with moisture/density gauge
operations (emergency response, etc.) shall be an NDS Products model ND-S00A., capable of detecting
X- and gamma rays in a range of 0.1 mR/hr to SO0 mR/hr, or equivalent meter.

Survey meters for use in conjunction with the moisture/density gauge program shall be
calibrated at intervals not to exceed twelve (12) months or after servicing. Calibration shall be
performed by persons specifically licensed by the USNRC or an Agreement State Agency to provide
such services.

Al least one calibrated, operable survey meter shall be maintained by the Radiation Safety
Officer for use during routine surveys or emergency response.

Survey meters will not normally be maintained at each temporary job site. The Radiation
Safety Officer, the Corporate Radiation Safety Department staff or a licensed consultant will normally
condu-t all surveys. Field technicians (moisture. density gauge operators) do not normally conduct
radiation surveys.




LEAK TESTING 06/95

Each gauge containing licensed material will be tested for leakage and/or contamination at
intervals not to exceed six months with the following exception:

Sources in storage will not be tested. When a source is removed from storage that has not been
leak tested within the last six months, it shall be leak tested before being placed in service or shipped.

Leak test samples will be analyzed by individual(s) specifically licensed by the USNRC or an
Agreement State Agency to provide such services. (PSI currently uses Microtec Services, Inc. in
Pasadena [Texas RAM License No. L04656). but requests that the license condition not specify one
leak test vendor.)

The following safety precautions will be followed when taking leak test samples:

1 Assigned dosimeters will be worn.

2. The instructions provided in the leak test kit will be followed in collection of the wipe
sample. (A copy of the instructiuns are attached. and a sample leak test kit is
enclosed.)




- - INSTRUCTIONS FOR LEAX TEST KIT

SENERAL

1. Perform all work quickly and safely. Handle cotton swab applicator by screw cap only!

2. Film bedge must be worn at all times during the lLeak testing procedures.

JELORE INE TEST

3. Survey *he srea and the device with s calibrated survey meter to insure that the source is in the
“SAFE® position.

[ Complete the self-adhesive test tube label and the lesk test form (PSI B-900-140) with a ball point

pen. Make two photocopies of the completed form. Attach the com.'eted label to the side of the test
tube and the meiling Lebel to the outside of the box,

S. Remove the screw cap swab applicstor from the test tube and cherk to see that it is still moist. If
the swab has dried out, moisten the tip with water.

WOISTURE/DENSITY GAUGE

A. Follow steps 1 and 2 sbove (GENERAL).

8. Follow steps 3, & and 5 sbove (BEFORE THE TEST).

c. Stend gauge on end. Face gauge bottom sway from your body. LEAVE THE SOURCE ROD LOCKED IN TME “SAFE®

D. With the moistened susb, wipe sround the inside ~f the source rod hole at the bottom of the gauge.
HOT OPEN THE SLIDING “SNUTTER MECNANISN™ (SNIELD) OR WIPE TNE SOURCE ROD ITSFLF.

E. Next, set the gauge upright snd remove the scres: holding the electronic face plate. Move the
electronic panel aside.

F. With the same swab, wipe the circular area in the base of the device identified by the radiation label
(insfde the device).

G. Reptace the electronic face plate.

" Foltow steps 6, 7 ond 8 below (AFTER THE TEST).

RADIOGRAPNIC EXPOSURE DEVICE

A. Follow steps 1 and 2 above (GENERAL).

8. Follow steps 3, 4 and 5 above (BEFORE THE TEST).

C. Remove the safety plug from the source tube end (“outlet nipple*) of the exposure device.

0. Wipe sround the interior of the device opening by inserting the moist cotton swab tip two to three

inches and rotating the swab around the interior upper portion of the “S$" tube. Remove the swab snd
replace the safety plug.

E. Follow steps 6, 7 and 8 below (AFTER THE TEST).

CSCITEC) X-RAY FLUORESCENCE (XRF) SPECTRUM AMALYZER

A. Follow steps 1 and 2 above (GENERAL).

8. Follow steps & and 5 above (BEFORE THE TEST).

C. FY TRAT T TIER MECRAMISH® 1S CLOSED AMD REMOVE THE KEY. Wipe around the outer edges of the
metatl plate (inside the black rubber boot) on the front end of the device ("face scanner®).

D. Follow steps 6 and 8 below (AFTER THE TEST).

(PGT) X-RAY FLUORESCENCE (XRF) PAINT AMALYZER

A. Follow steps 1 and 2 above (GENERAL).

8. Follow steps & and 5 above (BEFORE THE TEST).

c. DO WOT DEPRESS THE NAMDLE (“SWUTTER MECHANISH®). Wipe around the outer edges (perimeter) of the bottom
snd top surfaces.

0. Follow steps 6 and 8 below (AFTER THE TEST).

TER ¥

6. Place the susb applicator back into the test tube and securely tighten the cap. Place the test tube
ond completed PSI 8-900-140 form in the box. Send.one copy of the leak test form to the Corporate
Radiation Safety Department snd maintain the second copy for your records.
7. Perform a survey of the box with a calibrated survey meter in an ares sway from the device storage.
1f the survey is greater than 0.5 Mr/hr, DO NOT MAIL THE BOX! CALL THNE CORPORATE RADIAYION SAFETY
DEPARTMENT FOR INSTRUCTIONS.
. . 9 e
8. Apply sppropriste postage to the leak ®est kit box and mail. 556504




INVENTORIES 06/95

A physical inventory of licensed material shall be performed at intervals not to exceed six (6)
months. Records shall include the radionuclide, activity, manufacturer’s name, model and serial
number of each device containing licensed material. Records of physical inventories shall be kept on
file for three years from the date of inventory. :




The licensee shall not perform any maintenance or repairs involving removal of sealed sources
from the device, removal or extension of the source rou.

The licensee may perform maintenance and repairs on the device(s) including replacement of
batteries, repair and/or replacement of electronic components, leak test sample taking and cleaning and
lubricating bearings. All other repairs shall be provided by individuals specifically licensed by the

USNRC or an Agreement State Agency to provide such services.




TRANSPORTATION OF DEVICES TO FIELD LOCATIONS 06/95

In accordance with 10 CFR Part 70, the transportation of licensed (radioactive) materials is

conducted in accordance with U.S. Department of Transportation (DOT) regulations (49 CFR Parts
172, 173 and 177).




OPERATING A*D EMERGENCY PROCEDURES 00,95

PSI's Corporate Radiation Safety Department develops and implements operating and
emergency procedures for PSI offices that utilize licensed (radioactive) material. A copy of the
procedures will be distributed to moisture/density gauge operators before they begin using licensed
material and a copy will be available at each temporarv job site.

PSI commits that the operating and emergency procedures will include the following

instructions as a minimum:

Use of utilization logs with date(s) of use,
name(s) of users, job site(s) of u-e, and
indication of return of gauge(s) to storage.

To maintain licensed material under constant
surveillance and immediate control when not
locked in storage.

To follow transportation requirements listed in
procedure manual (to include USDOT
requirements).

To not unnecessarily expose any portion of the
body to the source(s) in the device(s).

To always wear assigned personnel dosimetry
(if applicable) when using a gauge.

To not store personnel dosimetry in close
proximity to the device(s).

To keep unauthorized individuals away from
the area where the device(s) are being used.

To place the device(s) in a secured storage
location when not in use or under constant
surveillance and immediate control of an
authorized user.

In the event of emergency circumstances
(source rod will not fully retract, device is
struck by a vehicle, etc.) to:

To immediately secure the area around the
device.

To prevent unauthorized individuals from
entering the area.

To isolate any equipment involved in the
accident.

To notify appropriate persons in accordance
with the most current version of PSI's "In
Event of an Accident” sheet, copy attached.

To follow the instructions of individual(s)
contacted in the step above.

NOTE: PSI's Compurate Radiation Safety
Department will normally handle notification of
regulatory agencies and "follow-up” reporting
requirements.




»

&CTIONS TO DE TAKEN BY THE DEVICE OPERATOR

.o IN EVENT OF AN ACCIDENT

(In order!) (04/17/95)

Evacuate and isolate entire accident area. Keep all unauthorized individuals away from
the entire area of accident. Maintain constant surveillance of the accident site.

Do not move device or other equipment involved in the accident.

Do not leave area but remain at restricted area boundary (~ 15 feet for moisture/
density gauges). Send someone else to call your Manager (RSO) to report the incident.

Manager’s (RSO’s) name:

/ -
/ -

If your Division Manager is unavailable, contact the Radiation Safety Director at the
Corporate Office.

Local office telephone number:

Manager’s (RSO’s) home telephone number:

708/691-149%0
800/426-2897

Corporate Office telephone number -
or -

v e

If the Radiation Safety Director is unavailable, ask for the Assistant Radiation Safety
Director or Administrative Coordinator.

If the incident occurs during non-business hours and you cannot contact the above,
Please contact the SKYTALK PAGER NUMBER listed below and enter the personal
identification number (PIN), then press "#" button.

SKYTALK PAGER NUMBER - 800/759-8255
ENTER PIN NUMBER - 5132816, then *#°* -

Please leave a clear, detailed voice message including the phone number from where you
are calling, than hang up. (Please remain near the phone, and do not allow ochers to
use the phone. You will immediately be contacted by a member of the Corporate
Radiation Safety Department.)

If you are not contacted within fifteen (15) minutes,
contact the Radiation Safety staff at home at:

John Thornton, Radiation Safety Director -
Adam Ackermann, Assistant Radiation Safety Director -
Michael Kesselmayer, Administrative Coordinator -
If you are unable to reach PSI management,
number for the State W, x rki

please repeat step six, or

708/495-2836

708/545-0572

~708/393-0306

call the appropriate government agency
(Most are 24-hour numbers.)

334/613-5391 Louisiana 504/765-0160 Ohio 301/816-5100

301/816-5100 Maine 207/624-7000 Oklahoma 301/816-5100

602/223-2212 Maryland 401/631-3300 Oregon 503/731-4014

501/661-2136 " N: 401/922-7609 Pennslyvania 301/816-5100

916/445-0931 Massachusetts 301/816-5100 Rhode Island 401/621-1600

: 800/825-7550 Michigan 301/816-5100 S. Carolina 803/737-7400

303/756-44%% Minnesota 301/816-5100 " N: 803/698-2990

301/816-510¢ Mississippi 601/354-6657 South Dakota 301/816-5100

301/816-5100 " N: 601/352-9100 Tennessee 615/532-0364

904/488-1320 Missouri 301/816-5100 " N: 615/741-0001

800/241-4113 Montana 301/816-5100 Texas 512/458-7460

301/816-5100 Nebraska 402/471-2168 Utah 801/536-4123
301/816-5100 " N: 402/471-4545% ® N: 800/572-6400 -

217/785-9900 Nevada 702/687-5300 Vermont 301/816-5100

Indiana 301/816-5100 New Hampshire 603/271-3636 Virginia 301/816-5100
Iowa 515/281-3478  New Jersey  301/816-5100  Washington 206/682-5327

L] : 515/993-5386 New Mexico 505/827-9329 W. Virginia 301/816-5100
Kansas 913/296-3176 New York 518/457-2200 Wisconsin 301/816-5100

Kentucky 502/564-7815 N. Carolina 919/733-3861 Wyoming 301/816-5100
North Dakota 701/328-2121 ** N: AFTER - HRS NUMBER #*+

9. If you cannot contact persons listed in items 3 through 7 above, call the State Police,’

Hazardous Materials Unit.
State Police telephone number /

~ o




ANNUAL AUDIT OF RADIATION SAFETY PROGRAM 06/95

The individual Branch offices are to be audited annually by the respective Vice President using
an audit form prepared by the Corporate Radiation Safety Director. The audit shall include a review
of documents and records required by regulations and licensed conditions. The records shall include,
but will not necessarily be limited to, the following:

- Training

- Surveys

- Liak test records

- Transfer/receipt records

- Utilization logs

- Personnel dosimetry records

- Instrument calibrations

The audit will be designed to verify compliance with NRC and DOT regulations, conditions
of the license, compliance with PSI's radiation safety program.

One copy of the audit is maintained on file at the audited Branch office for three years and one
copy is forwarded to the Corporate Radiation Safety Department for review. The Corporate Radiation

Safety Department typically writes a letter to the Branch office and the auditing Vice President
regarding the audit findings.




FINANCIAL ASSURANCE 06/95

POSSESSION LIMIT COMMITMENT: The number of source/device combinations shall be

limited so as not to exceed the quantities of byproduct material specified in 10 CFR 30.35(d) requiring
financial assurance for decommissioning.




WASTE MANAGEMENT 06/95

PSI does not anticipate the generation of any radioactive waste of any kind. Any "waste" (e.g.,
device involved in an accident) generated may be returned to the manufacturer or another individual
or entity specifically licensed to receive such material (e.g. ADCO, etc.).




