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December 23, 1985

J. Nelson Grace, Regional Administrator
United States Nuclear Regulatory Commission
Region II
101 Marietta Street, N.W.
Atlanta, Georgia 30303

Dear Mr. Grace:

At tl'a Nuclear Regulatory Commission (NRC) Enforcement Conference held on
November 20, 1985, five deficiencies were brought our attention. Reference is
made to our letter to the NRC dated November 19, 1985, which outlined how two
of the five deficiencies would be eliminated. The three remaining
deficiencies and the manner in which they have been removed are as follows:

(1) Lack of controlled access to the Gammacell Room and the lack of
recommended training for gammacell users.

Response: On December 16, 1985, a numerical pad-Cardkey reader was
installed on the door of the Gammacell Room to monitor and to control
access to the gammacell. Access to the room is limited to authorized
gammacell users who are given a programmed Cardkey and a numerical
password. Authorized users are laboratorians who have successfully
completed CDC's eight-hour NRC approved gammacell course. In this
regard, on December 9, 1985, the gammacell course was taught and 27
persons successfully completed the program (see enclosure No. 1).

(2) Inadequate laboratory surveys performed by laboratorians and by the
Office of Biosafety.

Response: The Office of Biosafety (OBS) completed surveying all 66 of
the laboratories using radioisotopes on December 19, 1985, in compliance
with the requirement that OBS perform laboratory surveys once.every four
months. Other measures implemented to encourage laboratorians to
perform surveillance surveys in a timely manner are: (1) the Director
of the Office of Biosafety will write a memorandum to the Center
Directors soliciting support; and (2) the Radiation Safety Officer will
check each laboratorian's radioisotope log book for compliance as a
component of OBS's four-month laboratory survey activity.
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Page 2 - Mr. J. Nelson Grace

(3) Failure to survey the sealed sources in the gas chromatographs.in a
timely manner.

Response: As required by CDC's Radioactive Materials License, the gas
chromatographs are to be surveyed twice a year except for the unit
located in the Chemical Toxicant Laboratory (CTL) which is to be
surveyed annually. The unit in the CTL is scheduled to be surveyed in
January 1986 when the CTL is closed for preventive maintenance. The
remaining units will also be surveyed in January due to the fact that
they were last surveyed in August 1905.

We trust that this response to the concerns raised during the enforcement
conference is satisfactory and continues to reflect our commitment to develop
and implement an exemplary radiation safety program.

Frank S. Lisella, Ph.D.
Director
Office of Biosafety

Enclosure
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Memorandum
Date December 19, 1985

From Radiation Safety Officer
Safety and Health Operations Branch, OBS

Subject Laboratorians Who Passed the Gammacell Course

To Record

The Centers for Disease Control's Gammacell Course was conducted on
December 9, 1985, in Auditorium A, Building 2. All of the 27 laboratorians
taking the course passed the examination. The new authorized gammacell users
are as follows:

Carol Aloisio Joseph McDade
Burt Anderson Jerri McLaughlin
Patricia Andrysiak Shiela Mitchell
Renee Black Bill Morrill
Mei Castor Gilda Perez
Shiela Cort Martha Redus
Bob Davis Suyo Ruo
Barry Fields Anthony Sanchez
Barbara Forrester Judy Scheppler-Campbell
Bill Gamble Catherine Spruill
Eddie George Terry Thompson
Greg Hoyes Ted Tzianabos
Michael Kiley Art Wozniak
Allison Mawle

There are several authorized gammacell users who took a one-week course at the
Georgia Institute of Technology in 1977, including Ms. Luanne Elliot,
Ms. Sally Baker, Dr. James Lange, Dr. Paul Feorino, and Dr. Helen Regnery.
All of the gammacell users gain access to the gammacell room by the
utilization of a programmed Cardkey and a numerical password.

Paul D. Simpson

_ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ _ _ - _ _ ___ __-____ _ . _ _ - _
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Centers for Disease Control
Atlanta GA 30333

November 19, 1985

J. Nelson Grace, Regional Administrator
United States Nuclear Regulatory Commission
Region II
101 Marietta Street, N.W.
Atlanta, Georgia 30303

Dear Mr. Grace:

During the out-briefing by the Nuclear Regulatory Commission Inspector,
Ms. Carol Connell, on November 7, 1985, the following deficiencies were
brought to our attention:

1. Failure to post NRC Form-3, " Notice to Employees," at the Chamblee
facility.

2. The unauthorized transfer of radioactive packages from Clifton Road to
'

Chamblee.

3. Lack of controlled access to the Gammacell Room and the lack of
recommended training for gammacell users. '

4. Inadequate laboratory surveys performed by laboratorians and by the
Office of Biosafety.

5. Failure to survey the gas chromatographs in a timely manner.

To eliminate these deficiencies, the following actions have been taken:

1. As of November 18, 1985, NRC Form-3's containing a note to radiation
workers were installed in all areas where radioactive materials are
used (see Enclosure No. 1).

2. A decision has been made not to transfer any more radioactive packages
between CDC facilities. To solve this problem, laboratorians at

Chamblee will request suppliers to ship radioactive packages directly
to the shipping and receiving office at Chamblee. Each package will
be surveyed for contamination and the paperwork will be processed by
the Supply Management Officer in Building No. 17 (see Enclosure No. 2).
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3. Access to the Gammacell Room will be controlled by a Cardkey reader
|

(see installation Work Request at Enclosure No. 3). As for training
of gannacell users, a proposed Gammacell Course is submitted for your |

approval (see Enclosure No. 3). The proposed class roster, the letter
informing users of the class, and the quiz are also provided (see
Enclosure No. 3).

4. The subject of laboratory surveillance will be resolved by a
short-range and long-range plan. An Office of Biosafety staff member
has been assigned to assist the Radiation Safety Officer in the
performance of the quarterly laboratory surveys. A safety technician j

,

will be hired to perform laboratory surveys and other radiation safety 1

tasks. The request for the technician was forwarded through CDC
channels in September 1985. Subsequent discussions involving this
position have been very positive.

5. Past administrative procedures used to process gas chromatograph swipe
samples for analysis have been modified to alleviate problems
associated with the processing of leak test requisitions (see

Enclosure No. 5).

In conclusion, CDC's radiation safety program can be put in perspective by
noting that the program has undergone a renaissance during the last year as
evidenced by the following accomplishments:

1. Completed a new Radiation Safety Manual which was distributed to all
those laboratorians using radioisotopes.

2. Convened all of CDC's authorized radiation users to discuss the
Radiation Safety Program and provided them with a copy of the
Radiation Safety Manual, the Radioisotope Log Book, and other required
materials for the execution of good radiological practices.

3. Developed a thyroid monitoring program and requested laboratorians who
work with radioiodine to receive a baseline thyroid scan which will be

used to evaluate accidental thyroid exposures. The scans will be
performed at the Employee Health Service Clinic with Atomic Products
Corporation spectrometer which we recently purchased.

4. Surveyed for contamination at the shipping and loading dock
approximately 170 incoming packages containing radioactive material.

5. Participated in radiation safety training for CDC's ' Radiation Safety
in the Laboratory' Course, a Gammacell 1000 Course, a seminar for the
DeKalb County Fire Fighters, and a safety course for laboratorians
involved in AIDS research.

6. Designed a Radiation Exposure Report Form that will be used to
ascertain all pertinent information related to any radiological
accident.

_ _ _ _ _ _ _ _ _ _ _ - . _ - . _ _ _ . _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ ._
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7. Designed, programmed, and tested a computerized Radiation Safety
Management System which will contain all data needed to manage and
monitor CDC's Radiation Safety Program.

8. Wrote an article entitled " Developmental Aspects of the Computerized
Radiation Safety Management System" which was submitted for
publication to the American Industrial Hygiene Association Journal.

9. Continued to develop a working relationship with CDC's laboratory in
Fort Collins, Colorado, and NIOSH in Cincinnati, Ohio, with respect to
their Radiation Safety Programs. The sharing of technical information
and ideas has proven to be mutually beneficial.

10. Revised and updated the CDC Radioactive Waste Program.

11. Reconstituted the CDC Radiation Safety Committee (RSC). Each meeting
of the RSC involves a telecommunications hook-up between the Clif ton
Road complex and the Radiation Safety Officers at our facilities in
Fort Co1 Jins, Colorado, and Cincinnati, Ohio.

We trust that our response to the concerns raised during Ms. Conne11's
inspection are satisfactory and that you will agree we have a sincere
continuing commitment to the development and implementation of an exemplary
radiation safety program.

QY Lk
Frank S. Lisella, Ph.D.
Director
Office of Biosafety

Enclosures

.



u, .w. v.w mnan M.GFi m' *~w d-<~ T>L. * ub:w n$rm(.

ENCLOSURE NO. 1, , . - . ,.

I
l- |/ DEPARTMENT OF HEALTH & HUMAN SERVICES Pubhc Health Service

Centers for Dinesse Control. '\' W

Memorandum
D*'' No\rember 18, 1985

From Radiation Safety Officer
Office of Biosafety

Srbiect Posting of NRC Form 3, " Notice to Employees"

To
Authorized Users of Radioactive Materials

Please be advised that during the Nuclear Regulatory Cornnission inspection on
October 28 and 29,1985, one of the deficiencies noted was the failure to
adequately post the NRC Form 3, " Notice to Employees." NRC Form 3's have
recently been posted on bulletin boards in work areas used by radioactive
material users. Please inform all of your radiation workers of the posting of
this important NRC Notice.

PaJLcr0+
Paul D. Simpson

_ - _ _ - - - - - - _ _ . - - . - -
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RECORD OF POSTING OF NRC FORM 3

Building No. Lab No./ Corridor Date Posted Name of Poster
17 (Chamblee) 2110 (Spierto) 11/18/85 John Hughes
17 (Chamblee) 2115 (Myrick)
17 (Chamblee) 2510 (Gunter)
17 (Chamblee) 2810 (Sove11)
17 (Chamblee) (Steinberg)
17 (Chamblee) (Burse)
22 (Chat blee) 8 (Campbell)

'

32 (Chamblee) 32 (Eanes)

1 (Clifton) ist Floor 11/18/85 Everett Cowart
East Corridor
West Corridor

1 (Clifton) 2nd Floor
East Corridor
West Corridor

1 (Clifton) Basement
East Corridor

1 South Basement
East Corridor

1 South 1st Floor
West Corridor

1 South 2nd Floor
East Corriddor
West Corridor

1 South 3rd Floor
West Corridor

5 (Clifton) Sub-Basement
East Corridor

5 (Clifton) Basement
East Corridor
West Corridor

5 (Clifton) 3rd Floor
East Corridor

6 (Clifton) Ist Floor (Hepatitis)

7 (Clifton) Sub-Basement
East Corridor
West Corridor

7 (Clifton) Basement
East Corridor
West Corridor

7 (Clifton) Ist Floor
East Corridor

West Corridor
7 (Clifton) 2nd Floor

East Corridor
West Corridor

7 (Clifton) 3rd Floor
(Smallpox)
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, , - ENCLOSURE NO. 2

I / DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health ServiceI, . I
Centers for Disease ControlN
Memorandum

Date November 18, 1985

From Radiation Safety Officer
Office of Biosafety

subject Termination of the Transporting of Radioactive Packages Between CDC Facilities

To Lamar Mangum, Manager
Laboratory Supply Activity, OAS, CID

As a follow up to our discussion of the above subject on Thursday,
November 14, 1985, be advised that the attached memo has been forwarded to all
of the radioactive material users at Chamblee. Mr. John Hughes, the CEH
Supply Management Officer, has agreed to survey and receive CID radioactive
packages and will implement all of CID's inprocessing procedures. Please
contact him as soon as possible at extension 5-4146 to work out the details of
this new procedure.

The Office of Biosafety extends its appreciation to you for your continuing
support in assuring the safe receipt of CDC's incoming radioactive materials.
If additional assistance is needed, please contact our office at
extension 3883.

N %hi -

Paul D. Simpson j

Attaciment

.

p
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f.- DEPARTMENT OF HEALTH & HUMAN SERVICES Public H:alth Semice
Centers for Disease Control
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~

Memorandum
Date November 18, 1985

From Radiation Safety Officer
Office of Biosafety

subject Termination of the Transporting of Radioactive
Packages between Clifton Road and Chamblee

To Authorized Users at Chamblee

During the Nuclear Regulatory Commission inspection on October 28-29, 1985,
one of the deficiencies noted was the transportation of radioactive packages
from Clifton Road to Chamblee. To alleviate this problem, radioactive
packages will no longer be transported between CDC facilities. Effective
immediately,. all CID and CEH radioactive packages bound for Chamblee vill be
delivered directly by the vendor. Authorized users at Chamblee will indicate
on their requisition form (CDC form 0.19) to deliver packages to: (1) John
Hughes, DEHLS, CEH, Building 17, Loading Dock, Chamblee, GA 30341; and
(2) Requesting user's name, building, and room number (see attached sample).

If you have any questions or comments on this new procedure, please contact
the Office of Biosafety at extension 3883.

m.

Paul D. Simpsot.

Attachment



ENCLOSURE NO. 8
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REQUISITION FOR THE PURCHASE CF SERVICES, '' "'*"''"'*".

. SUPPLIES, EQUIPMENT,& REPRINTS " ' ' " ' ' ' ' ' ' "'C"'"'"
,

11/14/85 12/1/85
ISSUIN2 OFFICE: MB, DPD, CID coNTmacT NO. t'' *av e PuncHASE onoE:
m 00ESTED BY: ANDRYSIAK Allowanov 3-1513

PHONE NUh4SER: 4030 CAN NO. 3921 1273

FOR PROCUREMENT USE ONLY PuncM AsE AUTHon vv:
. APPROPKs ATION- TIME OF DELIVE RY: DISCOUNT TERMS.

SMIPPING POIN T F.O.S. POIN T. METHOD OF DELIVE RY:

SUCCESTE D SUPPLIE RS linclude sep codes en ador=xt DE liver TO.
New England Nuclear 1. Centers for Disease Control
549 Albany Street DEHLS, CEH
Boston, MA 02118 Building 17, Loading Dock

Chamblee, GA 30341
ATTN: Jchn Hughes

2. Debbie Nixon, Chamblee 22, Room 14
SUPPLIES or SERVICES

STOCK NUMBER imeese couoie4 pace o tween itemi> UNIT
,, ,,,,,,,,, ine,,,, y,tio of Journel end Reprints. A uthor'a nemes. Peges. s P.,. cheroes. QUANTITY PRICE AMO
Manuscript No end Date.

NET-027 Thymidine ( H) 6.7 Ci/c:mol ImCi/ Vial 1 EA 140.00 140

Radiation Safety Officer

SAMPLE REQUISITION

TOTAL $ 140
PAcGRAM APPROVAL (segnature and Dateg. ADMIPelST R Af tVE SE RVICES APPROV AL:

oc o. i. n...
.

- - - - - ----- .- - . . . _ _ . _ . _ _ _ _ .___ _ _
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ENCLOSURE NO. 3
.

II*vit s.e1
& BE B

man newan samiNEsmiNo samveCas una o*L-
tmoist a mano stRVICas DATE NuusEn

; (ENTER OR OPFICE ADMIN. CODE DATE INITIATED
Office of Biosafety BCA1 Nov. 16, 1985 m , ,,, ,,o, o, ,,

P2W wEPERENCE CALL E M T. NO. ROOM & SLOG Mo'
EL. TECH. CAs. CON 57RPaul Simpson 3883 209 - 4 cs. c,AM., g c,APPA;vED svt (APPROPASATE OF FICI AL) R E M A R KS : METAL L*vlL L E

* *
pt c ,,2

DESCLeFTION OF WO A((AT T ACH SME TCHES & ADDITIONAL INFORMATION IF NEEDEDI a g p g, OEgicN

| Please expedite the installation of a Cardkey reader in D a **'N O N v"*E " EST'"AToa

Building 7. Room SSB 67.'

O*'E '5'Note: During the Nuclear Regulatory Commission inspection
on October 28 and 29, 1985, one of the deficiencies sTAaf ACT.

noted was the lack of controlled access to the
Cannacell Irradiator.' We request the ESO install oATE Esf.

the reader immediately recognizing that the contract COMP. ACT.
vendor would take too long.to resolve the security

-

problem. 'A*oa 570.

M. M m. ACT.

M T LS. EST.
i
e

Cost ACT.
3

FOREMAN
APPROVAL & $8C

SEND ORIGINAL & Copy TO ENGINEERING SERveCES - RET AIN LAST COPY

l

1

l
1

__ _ ._. _ . _ _ _ . _ . _ _ _ . _ . _
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I / DEPARTMENT OF HE ALTH & HUMAN SERVICES Public HeLith Service !(' l Centers for Disease Controls
Mer$orandum

.

Det* November 18, 1985

Fr:m Radiation Safety Officer
Office of Biosafety

Subject Gammacell Course Authorized for All Gansnacell Users

To Potential Gammacell Users

During the Nuclear Regulatory Commission inspection on October 28-29, 1985,
one of the deficiencies noted was the absence of required training for CDC
gammacell users. To solve this problem, the Office of Biosafety is scheduling
an eight-hour gsamacell course on December 10, 1985, beginning at 8:00 a.m. in
Building 1, Room 206. Attendees who complete this course will be granted
Cardkey access to the Gemmacell Room while all other users will have to be
accompa.iied. Please register for the course no later than December 6,1985,
by telephoning the Office of Biosafety at extension 3883.

%L D.} '
Paul D. Simps
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CENTERS FOR DISEASE CONTROL
CAMMACELL COURSE

AND
LABORATORY SCHEDULE

Building 1, Room 206
December 10, 1985

8:00 Atomic Structure Paul Simpson

8:30 Decay of Radioactive Nuclei Paul Simpson

9:30 Interaction of Radiation with Matter Paul Simpson

10:00 Break

10:15 Biolog*. cal Effects of Radiation Dr. William Wagner
11:00 Principles of Radiation Detection Paul Simpson

12:00 Lunch

12:30 Radiation Measurement Parameters Paul Simpson

1:00 Contamination Control and Surveillance Paul Sin.pson

1:30 Nomenclature and Operation of the Gammacell Luanne Ell

2:00 Gammacell Laboratory Exercise Paul Simpson
Luanne Elliot

6:00 Quiz

6:30 Critique of Quiz, Questions and Answers Paul Simpson
Luanne Elliot

|

.
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DETAILED OUTLINE OF COURSE TOPICS

I. Atomic Structure

The Aton

Binding Energies

Relativistic Velocities

Energy Levels

II. Decay of Radioactive Nuclei

Natural Radioactivity

Radioactive Decay Processes

Alpha Decay

Beta Emission

Orbital Electron Capture

Proton Decay

Neutron Emission

Isomeric Transition

Internal Conversion

Simple and Complex Decay Schemes

Decay Rates and Half-Lives

III. Interaction of Radiation With Matter

Heavy Charged Particles

Light Charged Particles

Gamma and X-Rays

Neutrons

.

-'--
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IV. Biological Effects of Radiation.

External Exposure

Internal Exposure

Effects of Acute Exposure

Effects of Chronic Exposure

Exposure Protection Guides

V. Principles of Radiation Detection

Simplest Ionization Type Detector

Ion Counters

Proportional Counters

Geiger-Muller Counters

Scintillation Counters

VI. Personnel Monitoring

Explanation of Personnel Monitoring Devices

Bioassays

Dosimetry Reporting

VII. Radiation Measurement Parameters

Definition of a Roentgen

Definition of a Rad

Definition of Quality Factor

Linear Energy Transfer (LET)

Definition of a Rem

.
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VIII. Contamination Control and Surveillance

Procedures for Handling Radiation Spills

Emergency Procedures

Methods of Performing Laboratory Surveillance

Determination of Laboratory Surveillance Frequency

IX. Nomenclature and Operation of the Gammacell

Description and Function of Gammacell Components

Explanation of the Operational Procedure

Discussion of Gammacell Applications
.

I. Gammacell Laboratory Exercise

Hands-on-Training (Esch Student)

'

sh

.
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GAMMACELL COURSE SIGN-IN ROSTER.
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.

TelephonName Signature ~ Building / Lab. No. Extensic

1. Luanne Elliot

2. Anthony Sanchez

3. Sheila Mitchell

4. Gilda Perez

5. Art Wozniak

6. Suyu Ruo
.

7. Mei Castor

8. Greg Hayes

9. Barry Fields

10. Ted Tzianabos

11. Catherine Spruill

12. Bill Gamble

13. Sally Bauer

14. Jean Smith

15. Burt Anderson

16. James Lange

17. Martha Thieme

18. Allison Mawle

19. Donna Sasso

20. Dave Auperin

21. Michael K.". ley

22. Sheila Cort

23. Dane Sanderlin

24. Ling Xiong Kong

25. Hang Chang-Shou

.
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4

Cammacell Quis

1. Isotopes are atoms that possess the same atomic number but have different

(a) chemical properties (c) physical properties

(b) atomic weights (d) atomic energy

2. The binding energy per nucleon is

(a) 5 (c) 7

(b) 6 (d) 8

3. In an atom, the electron and the positively charged nucleus are balanced
by the centrifugal force and

(a) long-range nuclear force (c) gravitational force

(b) short-range nuclear force (d) electric force

4. Gamma rays originate from which of the following?

(a) X-ray machine (c) the electronic configuration

(b) the sun (d) the nucleus

5. In a.pha decay, the parent nucleus is reduced by how many atomic units?

(a) 1 (c) 3

(b) 2 (d) 4

6. Beta particles are electrons emitted f rom the nucleus of atoms and may
have the following charge:

(a) positive (c) positive and negitive

(b) negative (d) neutral

_ _ _ - _ _ - _ - - - _ _ _ _ _ _ _ _ _ . . _ _
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7. An 1samer is a nucleus that remains in an excited state before decaying
by the emission of

(a) electron (c) neutron

(b) proton (d) gamma radiation

8. The half-life of a radioisotope is inversely proportional to

(a) its activity (c) its decay constant

(b) atomic weight (d) temperature constant

9. Decay schemes show energy levels of radioisotopes and

(a) the number of electrons (c) the modes of decay

(b) the number of neutrons (d) the number of neutrinos

10. The half-life of Cobalt-60 is

(a) 2.2 years (c) 4.2 years

(b) 3.2 years (d) 5.2 years

11. The gamma radiation emitted from the nucleus of Cobalt-60 is

(a) 1.33 MeV (c) 1.33 MeV and 1.17 MeV

(b) 1.17 MeV (d) Zero MeV

12. In an alpha particle path, ionizations increase to a maximum at what
point along the track?

(a) at the beginning (c) at the 2/3 point

(b) at the middle (d) at the end

13. Lightly charged particles interact actively with matter and have
characteristic paths that are

(a) smooth (c) long-range

(b) erratic and irregular (d) null range

.
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14. Camma radiation interacts with matter by the following number of physi. cal
processai,:

(a) one (c) three
(b) two (d) four

15. In the Photoelectric Effect, the gamma photon interacts with:

(a) the whole atom (c) tightly bound electrons

(b) essentially free electrons (d) the nucleus

16. In the Compton Effect, the gamma photon interacts with:

(a) the wh' ole atom (c) tightly bound electrons

(b) essentially free electrons (d) the nucleus

17. In the Pair Production Effeet, the gamma photon interacts with:

(a) the whole atom (c) coulomb field of the nucleus
(b) protons (d) nucleus

18. Radiation exposure is dependent on the radioisotope concentration,
effective half-life, and

(a) energy of disintegration (c) isotopic charge

(b) isotopic mass (d) isotopic angular momentum

19. Synergistic Radiation Effects produce which type of biological effects?

(a) No (c) increased

(b) Less (d) less or increased

20. Exposure protection limits related to the biological exposure to
radioactive material are found in Title 10, Chapter 1, Code of Federal
Regulations,

(a) Part 10 (c) Part 30

(b) Part 20 (d) Part 40

.

_ _ _ . _ _ _ . . _ _ _ _ _ _ _ _
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21. Light production in the acintillator is proportional to:

(a) the multiplication factor of the FM tube

(b) the energy deposited in the scintillator by radiation

(c) all of the abose

(d) none of the above

22. Ionization chambers are useful for measuring radiation doses and dose
rates because

(a) ions do not build up on the central electrode

(b) the output signal is proportional to the energy deposited by the
radiation field

(c) all of the above

(d) none of the above

23. In what kind of detector is the propagation of Townsend Avalanches from
one to another in a single discharge terminated by the buildup of the ion
sheath around the central wire?

(a) ionization counter (c) Geiger-Muller counter

(b) proportional counter (d) scintillation counter

24. A major advantage of use of G-M tubes for particle counting is:

(a) the dependence of the pulse height
.

(b) the low sensitivity of the tube

(c) the large output signal

(d) the low cost

25. For a proportional counter operated in the alpha plateau region, and with
a source which emits alphas and betas, the count rate will be due to:

.(a) alphas only (c) alphas and betas

(b) beta only (d) none of the above

.
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26. Personnel monitoring badges have become more efficient in detecting
radiation emissions, mainly because of the introduction of

(a) better film emulsion (c) improved film developing

(b) thermoluminescent crystal (d) better analysis techniques

27. What type of radiation is detected by whole-body radiation badges used at
CDC containing a TLD chip and a crystalline powder?

(a) beta (c) beta and gamma

(b) gamma (d) none of the above

28. What are some. of the specimens used in bioassay sampling?

(a) blood (c) teardrops

(b) urine (d) all of the above

29. If one is working with quantities of 1 mci or greater at the open
workbench, how soon after completing one's work should one obtain a
thyroid scan?

(a) within I hour (c) within 6 to 72 hours

(b) within I to 6 hours (d) after 72 hours

30. The deposition of a 100 ergs of radiation of any kind into one gram of
tissue is defined as a

(a) roengten (c) rad

(b) rem (d) gray

31. The gray is a unit of absorbed dose and is equal to

(a) I rad (c) 100 rads

(b) 10 rads (d) 1000 rads

.
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32. The quantity of X or gamma radiation such that the associated corpuscular
emission per 0.001293 ga of air produces, in air, ions carrying one esu
of quantity of electricity of either sign is called

(a) rem (c) rad

(b) roengten (d) none of the above

33. The linear energy transfer (LET) is defined at the energy (E) loss per
distance unit of the particle path which is given by the formula

(a) dE/dM (M = mass) (c) dE/dV (V = medium volume)

(b) dE/dQ (Q = charge) (d) dE/dL (L = path length)

34. In contamination control, every effort should be made to contain the
radiation spill because of what primary reason?

(a) the radiation will decay faster

(b) to stop the spreading of contamination

(c) it is eas.er to clean up

(d) none of the above

35. When decontaminating any area in the gammacell room, what procedures are
always executed?

(a) wear protective coat and gloves

(b) keep the contamination confined to a small area

(c) call the Office of Biosafety

(d) all of the above

36. What information should be entered in the Gammacell Log Book?

(a) biological agent / specimen irradiated

(b) date of irradiation and researcher name

(c) length of irradiation

(d) all of the above

.

_ _ - - _ _ - - - - _ _ _ _ _ _ - - - - - _ _ _ - _ _ . _ . - _ _ _ _ _ . _ _ _ . _ _ _ _ _ . - _ _ - _ - . - _ . - _ _ _ _ _ . _ _ _ _
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37. How of ten must the gammacell be tested for radiation leaks?
.

(a) once per quarter (c) biannually

(b) twice per quarter (d) annually

38. The radiation survey of the gammacell must be able to detect radiation to
the following level:

(a) 1 microcurie (c) 0.05 microcuries

(b) 0.5 microcuries (d) 0.005 microcuries

39. Laboratory surveillance can be performed by two methods based on the
radioisotopes being surveyed; these methods are:

(a) taking wipe samples (c) all of the above

(b) using a portable survey meter (d) none of the above

40. The frequency required for performing radiation surveys is based on the
following three factors:

(a)

(b)

(c)

41. The components of the gammacell includes

(a) Co-60 radiation source

(b) sample chamber

(c) irradiator timer

(d) all of the above

.
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42. The three types of gamma radiation interactions are:

(a) Fair Production, Compton Effect, Beta interaction

(b) Compton Effect and Pair Production

(c) Pair Production, Compton Effect, and Photoelectric Effect

gpg (d) None of the above

43. When the gammacell was installed in 1979, the activity of the Co-60
source was 25,000 curies. What is the approximate activity of the source
today?

(a) 11,000 curies (c) 12,000 curies

(b) 11,500 curies (d) 12,500 curies

44. What is the name of the manufacturer of the gammacell?

(a) Honeywell (c) Atomic Energy of Canada, Ltd.

(b) Packard (d) Brown Boveri

..

45. Name two levels of radiation exposure security characterizing the
gammacell in Building 7, Room SSB-67.

(a)

(b)

46. What kind of personnel protection devices should be worn and procedures
followed to reduce r;diation exposure in the gammacell room?

.

9
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47. In case of an emergency in the gammacell, what actions would you take?

48. What is the telephone number of the Office of Biosafety?

49. What is the telephone number of the security guard in the lobby of
Building 17

50. List the simple procedures required to operate the gammacell.

.



?,c m w s i. u m
^n_ - = _ - . -- -

. . .

. .

p .*
.

'

10

CAMMACELL LABORATORY EXERCISE

I. TITLE: Exploring the Gammacell

II. FURPOSE: To acquire an understanding of the gammacell and to execute
the steps required to operate the gammacell.

III. NOMENCLATURE: A. Draw a picture of the gammacell and label the mairi
components.

B. Explain the function of each gannacell component.

IV. OPERATIONAL PROCEDURE: Execute all the steps required to operate the
gammacell and obtain the instructor's check-off.

V. CALCULATIONS: Using the formula for the activ! , af a radioisotope at
any time, t, calculate the activity of Co-60 present in
CDC's gammacell in the years 1980, 13 5, 1990, 1995,
2000.

VI. APPLICATIONS: Discuss three applications of the gammacell related to
your research activities.

VII. Discuss the safety precautions and procedures related to operation of
the gammacell.

.
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ENCLOSURE NO. 5

LEAK TESTING OF THE SEALED SOURCES

PRESENT IN THE CAS CHROMAT0 GRAPHS

In accordance with CDC's Radiation Safety Manual, each gas chromatograph will

be tested for leakage every 6 months by the laboratorians. Following the

present schedule of required Radiation Safety Program activities, leak tests

will be performed in the months of August and February of each year. In the

past there has been an unsatisf actory time lag between the time the wipe

samples have been returned from the laboratorians and the time they have been

forwarded to the Nuclear Radiation Development Company for analysis. To

remedy this problem, the follo.ing steps will be implemented:

1. The electron capture cell decontamination kits will be mailed to the

laboratorians at the beginning of the last week in July and January.

At the same time the requisition requesting a purchase order number to

have the leak test analysis performed will be forwarded to the

Purchasing Office. The requisition will be stamped " Expedite" - the

indicator recognized by the Purchasing Office to process the action in

a timely manner.

.
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2. By the third week in August and February, four weeks should have

elapsed and the wipe samples and the requisition should have been

returned to the Office of Biosafety where they will be sent off

immediately for analysis. The implementation of the aforementioned

procedural changes will solve the existing problems related to the

leak testing of the gas chromatographs except for the unit in the

dioxin laboratory in Chamblee requiring an extended leak test period.

A letter will be forwarded to the NRC requesting that CDC's

Radioactive Materials License be amended to allow an annual leak test

of the unit in question because of the ultra-sensitivity required in

the research project.

. .


