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UNITED STATES ARTMENT OF COMMERCE

National Oceanic Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Northeast Fisheries Center e
Gloucester Laboratory ”75 /é
30 Emerson Avenue

Gloucester, MA 01930 /42: :2

June 5, 1989

|
|
|
|
Mr. Jack Davis
U.S. Nuclear Regulatory Commission
Nuclear Materials Safety Section A
Division of Radiaticn Safety and ngegu rds
631 Dark-hvenue § 75 A rndpbe £ oeel
King of Prussia, PA 19406

Dear Mr, Davis:

The Department of Commerce, with Chem-Nuclear Systems, Inc. (CNSI), has
successfully completed the decommissioning of our Marine Products
Development Irradiator (MPDI) facility. The cobalt=60 sources licensed
under NRC License 20-05735-03 have been transferred to Louisiana State
University.

The attached report documents the decommissioning of the facility and final

survey performed after the removal of the sources. The final survey did not
identify any radiation levels »r contamination above background. Therefore,
the Department of Commerce requests termination of the facility license with
release of the facility for unrestricted uses.

We appreciate your cooperation in this matter. I1f you have any questions,
please feel free to contact us.

Learson
Officer~In=Charge
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FINAL PROJECT REPORT
UNITED STATES DEPARTMINT OF COMMERCE
NATIONAL MARINE FISHERIES SERVICE
GLOUCESTER, MASSACHUSETTS

PREPARED BY:

CHEM-NUCLEAR SYSTEMS, INC.
220 STONERIDGE DRIVE
COLUMBIA, SOUTH CAROLINA 29210

UNDER ARMY CONTRACT NO. DAAAD9-87-G-0013
DELIVERY ORDER A0037
AMENDMENT A003701



1.0 BACKGROUND
2.0 OPERATIONS

2.1 Organization

2.2 Procedures and Regulatory Requirements
2.3 Equipment Design

2.4 ONSI Transport Equipment

2.5 Shielding Calculations
2
2
2
2

.7 Site Mobilization/Demobilization at MDP]
.8 Project Personnel Radiologica) Exposure
.9 Project Pictures
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3.0 CONCLUSIONS
 APPENDICES:

N

Final Report Documenting the Decommissioning and Radiologica! Survey to
Support Request for Te¢ ‘mination of License No. 20-05735-03.

Final Report Documenting the Installation of a 10 kCi Co-60 Source in the
High Intensity Grmma Irradiation Facility at Louisiana State University.

Shielding Calculations for the Source Transfer Shield.

LSU Co-60 Source Transfer Shield, CNSI Drawing No. C-905-D-0036 and
Purchase Order Sketches, POS 4-89-0184, 0185, and 0186.

Pictures - MPDI
- LSU

CNS 1-13G Transportation Cask and Cask Liner (CNST Drawing
C-110-B-06402-004 Rev A).
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U.S. DEPARTMENT OF COMMERCE
MARINE PRODUCTS DEVELOPMENT IRRADIATOR FACILITY

NZTIONAL MARINE FISHERIES YERVICE
GLOUCESTER, MASSACHUSETTS

FINAL REPORTY DOCUMENE&:? THE DECOMMISSIONING
RADIOLOGICAL SURVEY
TO SUPPORT REQUEST FOR TERMINATION OF
LICENSE NO. 20-05735-03

PREPARED BY:
L. H. GROB, JR.
AND
T. EASTMAN

CHEM-NUCLEAR SYSTEMS, INC.
220 STONERIDGE DRIVE
COLUMBIA, SOUTH CAROLINA 29210

UNDER ARMY CONTRACT NO. DAAA09-87-G-0013
DELIVERY ORDER A0037
AMENDMENT A003701



LPPENDICES:

A.  Letter: Kurt A. Wilhelm, National Marine Fisheries Service, to
Jack Davis, USNRC, dated 3/30/89, Request for Review of Plan to
Terminate NRC License No. 20-05735-03

B. Letter: Jack Davis, USNRC to Robert J. Learson, Nationa)l Marine
Fisheries Service, dated 4/14/89, Approval of Decommissioning Plan to
NRC release criteria.

C. Release Survey of the Irradiator Facility

D. Exposure Results

€. Decommissioning Plan
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1.0 INTRODUCTION

2.0

3.0

On May 4, 1988, the U. S. Department of Commerce, Natfonal Marine
Fisheries Service rrquested the Commander, AMCCOM, Pock Island, I11inois,
to acquire the services necessary to remove approximately 10.0 kCi of
Co-60 located at the Marine Products Development Irradiator (MPDI),
Gloucester, MA. and to decomnission the facility. The task was awarded to
Chem-Nuclear Systems, Inc. (CNSI) to be performed under their BOA,
delivery order #A0037, and was completed on April 16, 1989.

DECOMMISSIONING ACTIVITIES

A decommissioning plan was written (Appendix E) and sent to the NRC,
Region 1 (App.nd?x A), for review and approval to proceed. This approval
was given in a letter from Jack Davis of the NRC, to Robert Learson,
National Marine Fisheries Service, dated April 14, 1989 (Appendix B).

A1l work was conducted in accordance with the decommissioning plan, and
the Co-60 sources were removed from the MPDI. After removal, a survey of
the MPDI was conducted per the plan and the results reported in Appendix
C. No activity above background was detected.

The demineralization and recirculation system was surveyed as detailed in
the plan with one exception. Due to the physical size and access
iimitations, the overflow tank could not be entered and directly

surveyed. The overflow tank was dewatered to the maximum extent possible,
and then surveyed with a micro-R meter. In addition, 6 smears were taken
from the inside of the tank to detect loose contamination. No
contamination was detected.

Personnel monitoring was conducted. The exposure for the Job was well
below that projected, and is shown in Appendix D.

CONCLUSIONS

The decommissioning was conducted in accordance with the NRC approved
plan. The release survey did not fdentify any radiation levels or
contamination above background. Thus, the conditions for free release of
the MPDI have been met.



DEPARTMENT OF COMMERCE, NATIONAL MARINEaEISHERIES
REGASE SURVEY OF THE IRRADIATOR Iy

In accordance with the Chem-Nuclear Systems, Inc. (CNSI), Decommissioning Plan
for Project 48583 at National Marine Fisheries (NMF), a release survey was
conducted to achieve the termination of their NRC Radioactive Materia) License
No. 20-05735-03.

It was determined that the existing counting equipment at NMF was incapable of
obtaining the minimum sensitivity necessary to ensure that water activity
levels met the requirements of the decommissioning plan. Therefore, water
samples were drawn and analyzed at the CNSI Environmental Lab to ensure no
source leakage existed prior to and during the source handling operation.
Additionally, at the conclusion of the source handling operation, a sample was
drawn and analyzed by Massachusetts Institute of Technology (report attached)
as an outside independent verification of water activity prior to dewatering
the pool to facilitate the release survey per the decommissioning plan.

After the walls and floor of the pool were dry, a smear survey of all surfaces
was performed. Results of that survey shown in the fellowing tables indicate
no activity above background was detected.

Due to physical access limitations and personnel safety constraints, the
overflow tank could not be entered; thus, the tank's inner surfaces could not
be directly surveyed as detatled in the decommissioning plan. The overflow
tank was dewatered to the maximum extent possible, then surveyed by micro-R
meter. Smears for removable activity were taken.

The Demineralization and recirculation system was surveyed as detailed in the

decommissioning pian. 1In addition, the system was surveyed by a micro-R meter
for indications of internal activity.

The results of the combined surveys indicate all conditions for free release

2fb§he frradiator facility have been met as supported by the following data
ables:




' DATA _TABLES .

1. A grid survey of the pool surfaces was conducted per Steps 7.3.3 through i
7.3.5 of the decommissioning plan. The grid numbers correspond to the
grid locations shown 1n Figure 1 of the decommissioning plan,

A.  The five random | minute scaler counts of Step 7.3.5.2) correspond to
readings 'A' - 'E'. The scaler count per Step 7.3.5.b) corresponds
to reading 'F'. The 1 minute scaler count reading includes the
average of 216 dpm background activity. L

GRID WUMBER ~ GRID LOCATION ACTIVITY dpm/PROBE

1 168

270
272
175
205
24

_TmoOoD>»

:
2 278
234 }
249
190
205
227

Mmoo >»>

249
17
263
24
219
263

"TMmMOOD>»

205
190
161
197
124 !
205

m“TMmMOoOOm>»
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16

E
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212
270
256
139
183
219

249
285
329
227
218
197

234
175
205
190
227
249

175
234
263
24)
190
270

139
270
190
183
219
249

168
234
24)
234
205
263
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45

"TMmOoOOm>»> "TMmMOoOOoo>» haloci=dal. B 2 - mooOoOwm>»

"mTMmMoOoOOD>»

oiie

314
249
234
227
249
161

190
249
234
249
212
24)

212
24
234
163
205
212

2¢7
314
270
190
270
234

278
234
219
256
205
24)



Removable contamination survey at location 'F' of grid survey per
Step 7.3.5.b) of the decomissioning plan. Each reading includes the
lv;ragi of 315.7 dpm/100 cm¢ background activity in the counting
location.

GRID NUMBER ACTIVITY (dpm/100 cm?

29
306
246
328
276
276
246
253
10 298
16 246
8 253
25 268
28 276
33 253
45 246

II. The results of the smear and radiation surveys indicate only background
levels of activity exist in the demineralization and recirculation
syatoms as shown below. The smear readings include the 315.7 dpm/100
cme background activity. The background radiation levels averaged 8
micro-R per hour. Sample numbers correspond to those locations
fdentified in Figure 2.

REMOVABLE RADIATION
SAMPLE LOCATION ACTIVITY EXPOSURE RATE

NUMBER DESCRIPTION (dpm/100 cm?) (micro-R/HR.)
1 Tank inner surface 291 5
2 " . . 276 5
3 " . " 246 5
4 . . . 328 )
5 ’ " . 253 5
6 " n " 175 5
7 Sump Drain 24) ¢
8 Sump Floor 190 8
< - i 249 8
10 " v 227 8
N . " 249 8
12 . . 249 8
13 " " 272 8

]2



SAMPLE
NUMBER

LOCATION
DESCRIPTION

(micro-R/HR.)

14
15
16
17
18
19
20
2)
22
23
24
25
26
27
28
29
30
3
32
33
34
35
36
37

Demin. Inlet
Demin. Connection
Demin, Drain
In:1de o! Dalln.

Filter 'B' Housing
Filter 'C' Housing

Internal Piping

L Ll
"

Tank Cover Flange

(dpm/100 cm?)

REMOVABLE
ACTIVITY

278
168
24)
219
263
219
197
270
256
139
227
285
329
227
219
183
24\
270
234
263
249
24)
253
276

RADIATION
EXPOSURE RATE
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BOLTON & GALANEK, INC.
Consultants - Ragiochemistry & Hesith Physics

PO Box 36 M.1LT. Branch
Boston, MA 02139

Tol (617) 2632180

Todd Eastman
Chem-Nuclear Systems Inc.
220 Stoneridge Drive
Columbia, §.C. 28210
21 April 1989

Attention: Mr. Todd Eastman

Enclosed are the results of the water sanple analysie performed
on April 14, 1888. This sample was analyzed for 9000
contamination, No detectable activity above background was
evident 1n the sample analyzed,

The sample was analysed using & 3" x 3" Nal detector crupled to o
Canberre Seriev 80 multachannel analvser, The minimum detectable
activity of the detector system was 5.0 x10* uCi/m]l based on
4,464 “N for the time counted and the amount of sample analysed.

If you have any further gquestions, please feel free to call at
617-283-2180,

Margaret £tinson
Health Fhysicist

Fitchell S, Galanelk
Health Fhysicist
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APR 14 1989 1

License No. 20-05735-03
Docket No. 030-06952
Control No. 110495

Department of Commerce

Natfonal Marine Fisheries Service

ATTN: Robert J. Learson
laboratory Director

30 Emerson Avenue

Gloucester, Massachusetts 01930

Gentlemen:

This in reference to your proposed Decommissioning Plan dated March 31, 1989 to
terminate License No. 20-05735-03 and to release the premises for unrestricted
use.

It appears thet the pian you have submitted to decommission your facility
fulfills the intent of the NRC release criteria. After you have decontamina-
ted the area, made a comprehensive radiation survey, and forwarded the report
to this office, the NRC will perform a confirmatory survey to verify your
results. If the surveys agree, we will terminate your license and release the
premises for unrestricted use.

We will continue our review upon receipt of this information. Please reply in
duplicate to my attention at the Region I office and refer to Mail Control

No. 110495,
Sincerely,
Original Signed By.
Jack Davis
Jack Davis
Nuclear Materials Safety Section
Division of Radiation Safety
and Safeguards
DRSS :RI]
Davis/tim
\ 44&)/89
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License No. 20~05735-03
Docket No. 030-06952
Contro) No. 11049%

Department of Commerce

National Marine Fisheries Service

ATTN: Robert J. Learson
Laboratory Director

30 Emerson Avenue

Gloucester, Massachusetts 01930

Gentlemen:

This in reference to your proposed Decommissioning Plan dated March 31, 1989 to

terminate License No. 20-05735-03 and to release the premises for unrestricted
use.

It appears that the plan you have submitted to decommission your facility
fulfills the intent of the NRC release criteria. After you have decontamina-
ted the area, made a comprehensive radiation survey, and forwarded the report
to this office, the NRC will perform & confirmatory survey to verify your

results. If the surveys agree, we will terminate your license and release the
premises for unrestricted use.

We will continue our review upon receipt of this information. Please reply in

duplicate to my attention at the Region 1 office and refer to Mail Contro)
No. 110495

Sincerely,

Original Signed By:
Jack Dawis

Jack Davis
Nuclear Materials Safety Section C
Division of Radiation Safety

and Safeguards

“SECTION COPY”




6 SE
Northeast Fisheries Center
Gloucester Laboratory
30 Emerson Avenue
Gloucester, MA 01930

March 31, 1989 ng__ O’oq 5—’9\J

Mr. Jack Davis

U.S, Nuclear Regulatory Commiesion

Nuclear Materials Safety Section A

Division of Radiation Safety and Safeguards
631 Park Avenue

King of Prussia, PA 19406

Dear Mr., Davis:

Plans are being made to remove the Cobalt 60 sources licensed under NRC
License No, 20-05735<03 in our Marine Products Development Irradiator
(MPD1). The decommissioning plan for the facility is provided for your
review and approval and will lead to eventual termination of the license.
Please expedite review of the plan,

The Department of Commerce has made arrangements with Chem-Nuclear Systems,
Inc., (CNS1) to remove the sources and perform final surveys of the MPDI
facility so that license termination can be granted. The sources will be
transported to Louisiana State University (LSU) and installed in the LSU pool
irradiator under State of Louisiana License No. LA-0001-L01. Radioactive
waste, if any, will be properly packaged and disposed at the CNSI disposal
site in Barnwell, South Carolina,

Chem-Nuclear has ample capabilities, equipment, and expertise to perform
these activities in a safe manner. Their radiological control procedures are
documented in the attached CNS1 Procedure FS$-RP-00]1 "Radiological Control
Procedure for Field Projects". This manual is the primary basis for the
issuance of the attached NRC License No. 39-23004-01, The project-specific
work instruction will be followed to perform the removal of the sources,
packaging for transport to LSU, and final surveys of the facility, The
National Marine Fisheries Service Project 48583 Decommissioning Plan is
submitted for your revie

The Project activities have been scheduled with ithe concurrence of CNSI, LSU,
and Gloucester Laboratory to begin on April 13, 1989, CNSI has arranged with
a local crane service to remove the sources (in a shielded transfer pig) from
the facility and place them into the licensed shipping cask on Saturday,
April 15, 1989,

Request for termination of License NO, 20-05735-03 is being made at this
time. The disposition of licensed materials will be as discussed above.
Activities toward facility decommissioning will proceed upon your approval,

We appreciate your cooperation in this matter. If vou have any questian‘

< i,
please feel free to contact us, "

S}x:;e;}y, 1104395
LT B AR W
Robert J. Learson 34\{ MAR 31 1989

Laboratory Director

Attachments
¢t Larry Grob, CNSI

OFFICIAL RECORD COPY ML 10

N



UNITED STATES
A M, ‘ucun REGULATORY COMMISSION

S REGION 1!
VO MARIETTA STREET, NW
/ ATLANTA GEORGIA 30323
hheth %8
Yoot NOV 16 1

Chem. Nuctear Systems, Inc.
ATIN: william B. House

220 Stoneridge Drive
Columbia, SC 29210

«© sTe Teg

)

Docket No. 030-20158
License No. - -

Control No. 252479

Gentlemen:
SUBJECT: LICENSE KENEWAL APPLICATION

This is to acknowledge receipt of your application for renewal of the nuclear
material license identified above. Your application is deemed timely filed, and

accordingly, the license will not expire until fina) action has been taken by
this office.

Any correspondence regarding your renewa) application should reference the
contro)l number and license number specified above.

Sinqsroly,

S
&f.\‘. \&Q '3 \A\

Nuclear Materials Safety Section
Division of Radiation Saiety
ano Safeguards

s+l (L/85)
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MATERIALS I.Ig\ SE

SUPPLENENTARY SHEET 1
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Chem=Nuclear Systems
240 Stoneridge Drive
Columbia, South Carolina 28210

In accordance with application dated July 28, 1886, License Number 39-23004-01 fis

amended as follows:

Items 6., 7., 8., and 9. are amen@df.\oﬁu EGU
4? 3 Maximum amount

physical form

and/or special nucle
materia)

8. EByproduct, scurce ; ‘Chem1~a1 and/or

A.  Any byproduct msqzrwal
except transurahics

B. Any source mater{21
C. Any byproduct ma{‘\{aI r
with atomic numbers-of
93 and sbove ‘(j,

/! A D
D. Specia) Nuclear .//D. e
Material /

il 0toREE  Yp

‘©

ﬂgmay possess at

e s oS e e
VLRI A AR AR R AR VTR S . N . AV AL A, A W) 7 ARy L A Ay B

that licensee

Bny one time
Apder this.

Eigense

Q,OOO curies total

<

55000 kilograms total
2 8

~10 curies tota)

Not to exceed: 350
grams of uranium 235
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MATERIALS LICENSE 39-23004-01 '

SUPPLEMENTARY SHEET “Docket o Reference number i
030-20158 (31-11640-02)

Amendment No. 01

9. Authorized use
A. through D. For receipt, use, and/or possession incident to:
(1) transport in packages or containers approved for use under the

provisions of 10 CFR Part 71 for transfer to persons
§” authorized to recewe the licensed material pursuant to the

l

v terms and w ?l\ ecific licenses issued by the l
i Nuclear @b 5 r any Agreement State, l
(2) d\smtaminahon of facilities, € ‘qmgment and containers, i
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(3) c\olimhcatwn and treatment of was(}p and :

: (4$"‘pac\k?:n for transport. b
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2. Licensed materjai chan b =
physical presence of ,\Lvs K. P
meet the trainin req f’rement spe
and July 28, 1986w and’ have beep-d
Safety Review Boar\"cb z_;g,,g.,;.’—«,

aket,. or any~other individuals who
the applicationd®dated March 14, 1983
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18. Except as <pec1fic“:/1_y provv_‘;u otherws uﬂt is i ?e the licensee shall 2
conduct its progra accordance with\ the sf teme&tﬁ representations, and g
procedures contained uf éwe documents including an osures, listed below. The |
Nuclear Regulatory Commission' s regu1at1ons shan ern unless the statements,

representations and procedure ice e"(appHcatwn and correspondence are
more restrictive than the regulat ‘k
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A. Application dated March 14, 1983, with enclosed documents A. through J. =
B. Letters dated Septemher 26, 1983 and July 28, 1986.
bt Application dated July 28, 1986 and enclosed Aitachments 1, 2, and 3.
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LU NUCLEAR REGULATORY COMMISSION PARE e we O s #0008 |

O MATERIALS LICENSE O“’WCT:D COPY

Pursuant 10 the Atomic Energy Act of 1954, as amended, the Encrgy Reorganization Act of 1974 (Public Law 93 - 438), and Title )0,
Cade of Federal Regulations, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 40 and 70, and in rediance on statements and representations

ttofore made by the licensee, a license is hereby issued authorizing the licensee 10 1eceive, acquire, possess, an< transfer by product,
source, and special nuclear material designated below, 1o use such material for the purpose(s) and at the place(s) designated below; 10
{ Oeliver or transfer such material 10 persons suthorized 10 receive it in accordance with the regulations of the applicedle Part(s). This
{ license shall be deemed 10 contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is
subject 10 all applicable rules, regulations and orders of the Nuclear Regulatory Commission now ot hereafter in effect and 10 any
conditions specified below
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Licensee
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Chem-Nuclear Systems, Inc,

240 Stoneridge Drive
Suite 100,

Columbia, South Carolina ZSZ\O‘&I\R ) sk
G

e Nhovember 30, 1988
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5. Docketor  ““'9Y.11640-0
_Reference No. ¢ 31800

7. Chemical and/or physical \ 8 Maximum amount that Jicensce

o form . ': “may possess at any one time
Co ' ’,u'ndcx this license

Le, 3

A. Any byproduct mate

6. Byproduct, source, and/or \S
special nuclear material
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For receipt, use and/or possessioh {ncident \to:
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transport Mn,packeges or_tontainers. zpproved for use under the
provisions vf 10 CFRPert 7)/4or, trensfér. -to persons authorized to
receive the {fcensed materid] pursuant-'to’ the terms’and conditions of

specific Hcen{eﬁ issued by the Nuclear Reguht\'ﬁﬁ Commission or any

Agreement Stete.‘-?) $

decontamination of facﬂ:itiﬁs., %guig%ink'.a?d containers,
\

3 » » » ‘ » » »
solidification and treatment of wastes containing byproduct materiel,
and
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packaging for transport.
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CONDITIONS

Licensed materiel shall be used only at temporary job sites of the licensee
anywhere in the United States where the Nuclear Regulatory Commission
maintains jurisdiction for regulating the use of licensed material.
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(continued) CONDITIONS

11. The licensee shall comply =ith the provisions of Title 10, Chepter 1, Code
of Federal Regulations, part 19, "Notices, Instructions and Reports to
Workers; Inspections" and part 20, "Standerds for Protection Against
Radiation."

12, Licensed materiel ¢hall be used by, or under the supervision and in the
physical presence of, L. K. Poppe or any individual trained as specified in
the application dated March 14, 1983 &nd designated by the licensee's Safety
Review Board. _

13. This license does not authorize the import of packages containing byproduct ;
material wastes,

14. The licensee may transport licensed material or deliver licensed material to
a carrier for transpo.t in accordance with the provisions of Title-10, Code
of Federa) Regulations, Part 71, "Packaging of Radioactive Material for
Transport and Trensportation of Redicactive Meterial Under Certain
Conditions." :

at Customer fecilities or Customer temporary Jjob sites vxcept @s
specifically authorized under the Customer's license.

e i xf 384 M

‘ 15. This license does not authorize the possession or use of licensed material s:
16. The licensee shall notify NRC prior to if practicable, and in any case \
immediately atter, teking any emergency action to decontaminate facilities '
or equipment; or to confiscate, possess, or receive any quantity of \
licensed material for purposes of safeguarding the material eand/or the L
health and sefety of the public. The licensee shall: :
A. Report by telephone to the Director of the appropriate NRC L
Regional Office listed in Appendix D of 10 CFR Part 20
immediately after it becomes known to the licensee that due
to the presence of licensed material in such quantities and
circumstances that a cubstantial hazard mey exist to persons

24T Pyt TT ut TeT Yut P TN TN AT

var
B

in unrestricted areas;

g. Describe the proposed actions to be taken to take possession
of the licensed meterial and to a1leviate the substantial hazard;

and their telephone numbers where they may be contacted; and

D. Take only those actions which are concurred in by the Regional
Director. The licensee shall comply with any instructions
received from NRC, including 8 request to refrain from performing
decontamination activities, taking possession of radioactive
material, or a request to surrender material to NRC.
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C. Provide the names of licensee personnel involved in the ections %
l

v
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(continued) CONDITIONS
17. Each report mede pursuant to 16 above shall within thirty (30) deys after
the licensee hes determined that a substantial public hazard existed be
reported in writing to the appropriete NRC Regional Office, with a copy to
the Director of Inspection end Enforcement, U.S. Nuclear Regulatory
Commission, Washington, DC. 20555, setting forth the following information:
A. A description of the licensed material involved including the kind,
quantitics, chemical and physicel form;

B. A description of the ~ircumstances under whikh the substantial
public hazerd occurred;

C. A statement of the disposition or probable disposition of the

i licensed material; and

D. A summary of the radiation exposures to individuals, the .
circumstances under which they occui ~ed and the extent of the
substantie] hazard to persons in unrestricted areas.

18. Except es specifically provided otherwise by this license, the licensee
shall possess and use licensed materia)l described in Items 6, 7, and 8 of
this ]1cenge in accordance with staztements, ree;esentations. and procedures

X contained in epplicetion deted March 14, 1983 &0 attached documents A
% through J; end letter dated September 26, 19837 The Nuclear Regulatory
& Comnission's regulations shell govern the licensee's statements in

\d epplications or letters, unless the statements are more restrictive then
}' the regulations, : '
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4 FOR THE U.S. NUCLEAR REGULATORY COMMISSION
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g PAUL R. GUINN
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r Date DEC 13 1983 By /c..[ /?/fgng.w

¥ Region 11, Meterials Radiation

; - Protection Section

. 101 Marietta Street, Suiie 2900

A o Atlanta, GA 30303
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NATIONAL MARINE FISHERIES SERVICE
PROJECT 48583

DECOMMISSIONING PLAN

Prepared by:
CHEM-NUCLEAR SYSTEMS, INC.

220 STONERIDGE DRIVF
COLUMBIA, SOUTH CAROLINA 29210
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NATIONAL MARINE FISHERIES
PROJECT 48583

DECOMM1SS10NING PLAN

/]
Prepared by: %(QLZL“’ 7/' o /L/ r;r"// 5 //

Jim Williams

Coricurred by: WW~
Mark Whittaker, Cbfporate Health Physicist

Sl 2 Rirne 3I-Fo-£F

William House, Director of Licensing

Jygbn/Lﬁ/,/#?/z‘{{

Larry Grob, Engineering

Approved hy: &%A&Lam
Carl H. oss,lpi tor of Quality Assurance

ohpson, Manager, Defense Operations
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1.0

2.0

3.0

4.0

(02198)

2COPE

This is the Decommissioning Plan for the removal of the Cobalt 60
source bars, final surveys, and release for unrestricted use of the
Marine Products Development Irradiator Facility (MPDI), for the
National Marine Fisheries Service, Northeast Fisheries (enter,
Gloucester Lab, Gloucester, Massuchusetts.

BACKGROUND

Approximately 10,000 curies of Co-60 contained in 96 source bars are
currently being stored in a wet storage source irradiator facility in
Gloucester, Massachusetts. The U.S. Department of Commerce has entered
into a Principle of Understanding (POU) with the US Army and has
requested that CNSI assist in decommissioning the facility under
contract DAAAD9-87-G-0013. The Co-60 sources will be transported to
Louisiana State University (LSU), State of Louisiana Radioactive
Materials License No. LA-0001-L01, for use in research and as teaching
aids.

PURPOSE

This plan describes the work methodology and radiological/occupational
safety requirements for this project. The final project report will
support MPDI's application to the Nuclear Regulatory Commission for
termination of their Radioactive Materials License. Plan changes will
be made only with the combined concurrence of CNSI Manager, Defense
Operations and CNSI Director, Quality Assurance.

REFERENCES

4.1 Nuclear Regulatory Commission Radioactive Materiais License No.
39-23004-01

4.2 Nuclear Regulatory Commission Radioactive Materials License No,
20-05735-03



State of Louisiana Radicactive Materials License No. LA-0001-LO1.

Nuclear Regulatory Commission Certificate of Compliance No. 9216

Nuclear Regulatory Commission's "Guideline for Decontamination
of Facilities and Equipment"” (1982)

CNSI procedure, CN-AD-019, "Chem-Nuclear Systems, Inc. (CNSI)
ALARA Policy".

CNSI procedure, CN-AD-020, "Chem-Nuclear Systems, Inc. (CNSI)
Health Physics Policy Manual".

CNSI procedure, CN-SF-020, "Minimum Industrial Safety Standards
for Chem-Nuclear Systems, Inc."

CNSI procedure, FS-AD-005, “Field Project Administration and
Control Procedure".

CNSI procedure, FS-RP-001, “Radiological Control Procedure for
Field Projects".

CNSI procedure, FS-RP-002, “"Portable Instrument/Survey Record
Procedure for Field Projects".

CNSI procedure, FS-OP-015, “"Shipment of Radioactive Material for
the United States Government by Unit 573".

CNSI procedure, TR-OP-013, "Handling Procedure for Transport
Cask Number 1-13G, Certificate of Compliance Number 9216".

5.0  RADIOLOGICAL CONTROL PROGRAM

The Radiological Control Program at MPDI will be in accordance with
CNSI procedures, primarily Reference 4.10.

(02198)



5.1 A1l CNSI and CNSI subcontractor personnel shall have attended a
site ALARA/Safety briefing provided by the CNSI Radiological
Controls Supervisor (RCS) prior to the performance of work.

This briefing shall include radiological and occupational health
and safety requirements and provide an overview of the work
scope to be performed.

5.2 A11 CNSI and CNSI subcontractor personnel will be currently
qualified as radiation workers and/or Radiological Controls
Technician as a minimum. Training records shall be on file
prior to the start of work and shall be maintained in accordance
with Reference 4.10.

5.3 Personnel exposure monitoring shall be accomplished under the
existing program of CNSI, primarily Reference 4.7.

5.4 Radioactive waste materials generated during the operation will
be packaged and shipped in accordance with Reference 4.12.

5.5 Release surveys for equipment will include direct and removable
Beta/Gamma Monitoring. Release 1imits will be as low as
reasonably achievable, but no higher than those stated in
Reference 4.5 which are:

Average - 5,000 dpm Beta-gammallOOcm2

Maximum - 15,000 dpm Beta-gamma/lOOcm2

Removable - 1000 dpm Beta-gamma/lOOcm2

5.6 Personnel monitoring will be performed with Eberiine RM-14's and
HP-260 probes (or equivalent).

5.7 Louse surface contamination smears will be counted utilizing a
GM detector and scaler instrument with appropriate shielding.
Contamination surveys will be accomplished by use of Eberline
[SP-1's with HP-210 probes.

110495
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5.1

5.2

5.3

5.4

5.5

5.6

5.7

A11 CNSI and CNSI subcontractor personnel shall have attended a
site ALARA/Safety briefing provided by the CNSI Radiological
Controls Supervisor (RS) prior to the performance of work.

This briefing shall include radiological and occupational health
and safety requirements and provide an overview of the work
scope to be performed.

A1]1 CNSI and CNSI subcontractor personnel will be currently
qualified as radiation workers and/or Radiological Controls
Technician as a minimum. Training records shall be on file
prior to the start of work and shall be maintained in accordance
with Reference 4.10.

Personnel exposure monitoring shall be accomplished under the
existing program of CNSI, primarily Reference 4.7.

Radioactive waste materials generated during the operation will
be packaged and shipped in accordance with Reference 4.12.

Release surveys for equipment will include direct and removable
Beta/Gamma Monitoring. Release 1imits will be as low as
reasonably achievable, but no higher than those stated in
Reference 4.5 which are:

Average - 5,000 dpm Beta—gamma/lOOcmz
Maximum - 15,000 dpm Beta-gamma/100cm
Removable - 1000 dpm Beta-gamma/100cm

2
2

Personnel monitoring will be performed with Eberline RM-14's and
HP-260 probes (or equivalent).

Loose surface contamination smears will be counted utilizing a
GM detector and scaler instrument with appropriate shielding.
Contamination surveys will be accomplished by use of Eberline
ESP-1's with HP-210 probes.

110495
-6
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6.0
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5.8 A1l job tasks shall be performed under a Radiation Work Permit
(RWP) per Reference 4.10. The RWP will decail all specific
radiological and occupational safety measures and precautions
for a particular task.

5.9 Instruments to be used by CNSI personnel on this project are:
Instrument/Probe
Eberline E~-520 w/HP-270
Eberline ESP-1 w/HP-210 (t) (AL) or HP-270
Eberline ESP-1 w/SPA-3
Eberline SPA-3
Eberline RM-14 w/HP-270
Eberline SH-4A
Eberline 6112B (Teletector)

The above 1ist may have equivalent substitution instrumentation
as approved by the project Radiological Controls Supervisor.

5.10 Shipment of radicactive materials and/or wastes generated by
this project will be performed by authorized CNSI personnel in
accordance with References 4.4, 4.12, and 4.13.

REMOVAL OF SOURCES

6.1 Perform pre-operation test of the source plague retention pin
punch to verify that the punch will not damage the sources when
removing the retention pins. Assemble and transport fuel pool
handling tools to MPDI as necessary. The source transfer shield
shall be wrapped as required prior to placement in the 1-13G
cask.

6.2 Mobilize on site at MPDI and obilain material handling equipment.

Issue personal dosimetry devices (TLD and SRPD)
Attend an ALARA/Safety Briefing

il A
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6.3

Establish an RWP

Verify and/or establish recirculation flow through the on site
purification system.

Determine activity of the pool water in accordance with Step

7.3.1.

Adjust pool level as necessary in accordance with existing MPDI
procedures to compensate for the additional equipment.

Disasse ble the source bars and place in the source holding
basket as follows:

6-3-‘

Place required material handling equipment in the pool.

Place the source holding basket into the pool in close
proximity to the source plaque handling jig.

Remove one of the source plagues from the source holder.

Lower the source plague retention pin punch into
position and visually verify that it is properly seated.

Extend the punch to remove the source plague retention
pin from the source plaque.

Retract the punch.

Remove the source plaque retention pin punch and
transfer it to temporary storage in the pool.

Rotate the source retention bar 90 degrees to allow
removal of the source bars from the source plaque.

remove the source bars from the source plaque and place
them into the source nolding basket.

Repeat Steps 6.3.3 to 6.3.9 for the remaining five (5)
source plaques.

e



6.4 Package the Co-60 source bars into the source transfer shield
and shipping cask in accordance with References 4.1, 4.4, and
4.13 and as follows:

6.4.1 Cover the pool as necessary to prevent debris from
falling into the pool.

6.4.2 Remove the roof plug and cover.

6.4.3 Remove the cover from under the roof plug and save for
re-use,

NOTE: ALL CASK HANDLING WILL BE PERFORMED IN
ACCORDANCE WITH REFERENCE 4.3

6.4.4 Remove transfer shield from shipping cask.

6.4.5 Swipe source transfer shield before putting into pool.
Perform two large area smears on the exterior of the
shield to ascertain the magnitude of any existing

removable contamination.

6.4.6 Transfer the source transfer shield into the pool and
prepare for loading.

6.4.7 Remove the 1id and shield plug from the transfer
shield. Place the source basket holder into the source
transfer shield.

6.4.8 Reinstall the shield plug in the source shield.

6.4.9 Reinstall the 1id on the source shield.

(02198) il
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6.5

6.6

6.7

6.8

6.9

6.10

6.4.10 Evacuate all unnecessary personnel from pool vault
room. Raise the source transfer shield from the pool.
Monitor the change in the area and cortact radiation
levels with a teletector. Have the crane operator lock
the crane 1ift cable intc position above the pool to
allow the shield to drain for approximately 20 minutes
during the dry air transfer to the cask. Evacuate
personnel to a low dose rate area during the draining
period.

Transfer the source shield into the 1-13G cask. Monitor area
radiation levels remotely during the transfer of the shield to
the cask.

Reinstall roof cover and plug.

Sample pool water to ensure that the activity is less than 5.0 x
10'5 microCi/ml (10CFR20 Appendix B, Table II, Column 2

Timits). This is to ensure the integrity of the sources has been
maintained during the handling procedures.

Prepare th2 cask for shipment to LSU as per Reference 4.12.
Release cask for transport to LSU.

If pool water concentration is less than 5.0 x 10'5
microCi/ml, drain and/or pump the water from pool and overflow
tank. Monitor pool radiation level continuously throughout this
evolution.

After pool and overflow tank have been dewatered to the maximum
extent possible, enter the pool to perform radiological surveys

as per Section 7.0.

Upon completion of the radiological survey, demobilize from MPDI
and proceed to LSU.

o )0
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6.12

Any radioactive waste produced on site will be shipped to CNSI's
DOD Consolidation facility in accordance with keference 4.12.

RADIOLOGICAL CONTROL PROGRAM FOR THE RELEASE OF THE MARINE PRODUCTS
DEVELOPMENT IRRADIATOR FACILITY

7.1

7.2

1.8

The purpose of this section is to detail the radiological survey
technigues to be utilized at MPDI. The survey will be used by
the Department of Commerce to request license termination.

The source bars have been at the facility since June of 1964; to
date no occurrences of source leakage or material contamination
have occurred. The facility has not been licensed for any other
radiocactive material and there is no reason to suspect that
other radioactive materials are present. The source bars have
been in storage mode tsince 1981. Due to the above reasons the
only areas which will require radiological surveys are the
recirculation system, the inside of the pool and the inside of
the overflow tank.

Surveys of the irradiator pool and overflow tank shall be
performed and documented in accordance with Reference 4.10 and
as follows:

7.3.1

7.3.2

MPDI will determine the pool water and overflow tank
activity with on site equipment and existing MPDI
procedures.

After the pool and overflow tank have been dewatered to
the maximum extent practical, personnel shall enter the
pool/overflow tank to remove residual water. The pool
and overfiow tank will then be marked off in a gvid
system to assist in survey documentation. The proposed
grid system is shown in Figure 1. The grids shall be
approximately 1 square meter in area.

s |



7.3.3 A1l grids on the floor of the pcol and overflow tank
shall be surveyed. Ten percent of the grids on the
pool and overflow tank walls will be chosen at random
for survey. A1l accessible surfaces of the
recirculation systems shall also be surveyed.

7.3.4 For each grid that requires surveying, perform the
following:

7.3.4.1 Choose 5 areas at random and perform a |
minute scaler count with an ESP-1 and HP-210
(T) probe within one-half inch of the
surface.

7.3.4.2 Perform a slow scan of the grid with an
ESP-1 and HP-210 (T) probe in ratemeter
mode. At the point of the highest reading,
perform an additional one minute count as
described above. Also obtain a 100cm2
swipe in this area.

7.3.4.3 Any grid that has contamination levels equal
to or less than those specified in Reference
4.5 shall be considered to be non-
contaminated. See Step 5.5.

7:.3.5 For accessible surfaces of the recirculation system,
perform 1 minute scaler counts with an ESP-1 and HP-210
(T) probe on at least ten percent of the surfaces.

7.3.6 If all areas surveyed are less than or equal to the

Timits stated in Reference 4.5, the facility shall be
considered to be releasable for unrestricted use.

(02198) - 12 -



8.0

9.0

(02198)

Y37 If any surveyed area is found to be contaminated above
the 1imits stated in Reference 4.5, the Radiological
Controls Supervisor (RCS) will contact CNSI's Corporate
Health Physicist (CHP) to obtain guidance in what
addition decontamination/survey techniques are
necessary for release of the facility.

INDUSTRIAL SAFETY

On site safety for CNSI and CNSI subcontractor personnel shall be
maintained by and in accordance with Reference 4.8.

RECORDS

9.1 Records required by this plan and References 4.1, 4.2, 4.3, 4.6,
4.7, 4.9, 4.10 and 4.11 shall be retained as part of the project
files. CNSI will provide a copy of ény of the above records to
LSU or MPDI, if requested.

9.2 A final report of the project activities including the facility

radiological survey records shall be provided to MPDI to be used
in conjunction with their request for license termination.

- 13 -



—071-.

FIGURE 1

3.4> DIA
9’ DIA 360° 240° A 120° 0°
o o
0° /360° 3010 ] 1810 60 | ®
| | .
'__‘_5_5__4___5_4_ ___5__3_ __L_-_S_z‘_‘},__?1_ | _50_ 1 T

BOTTOM OF POOL e g e o Rl il SR

; 0°/360° R e Sl b S B
12?0'/'N/ 25 , 24 | 23 l 22 ‘ 21 | 20
= A-300° 19i18i17516i15i14_{_
£ e 13 j 4 i 11 | 10 i 5.t 8

e 1

X ~240°
INSIDE WALL OF POOL
(FLAT PATTERN)

5'

...
O
Qo
L
N
w
!.___-.
N
o
[___
N
~4
N
(o2}

PROPOSED SURVEY GRID MAP

FOR MDPI POOL

POOL



r

o —

SRE APPROVAL

REV. DESCRIPTION DATE APPROVED
@
L
CNSI SAFETY REV 4
BOAR OVAII_EW
BY
DATE ] {
REVISION STATUS
ey 1121 3141s
REV, - - - - »
SHEETY
REV.
PPEPARED DATE

CHEM — NUCLEAR SYSTEMS, INC.

TITLE

RADIOLOGICAL CONTROL PROCEDURE FOR FIELD PROJECTS

%ﬁ /M,/ mu::::;ool

REV.

SMEET




{ '
’
TABLE OF CONTENTS
PAGE NO,
1.0 o PR e e R i I TR S : = 3
2.0 REFERENCES VP S R B o M AR | 3
3.0 WRSRELED DONENDIIEN ' 4 d 5 e 4 48 e S B 3
4,0 T & ince o nodh e ghadumaid Bas A S R e B . @
APPENDIX A - Radiole cal Control Manual for Decontamination and
Decommis .ioning Type Field Projects . . . . . ... ... 5
M*g
DOCUMENT v
FS-RP-001 ?




® ®

. 1.0 SCOPE

1.1

1.2

2.1
2.2

2.3

2.4

ey

2.0 REFERENCES

3.0  REQUIREMENTS

Purggse

This procedure describes the Radiological Control methods that
will be instituted on Decontamination and Decommissioning (D&D)
type Field Projects at temporary job sites.

Applicability

This procedure applies to a1l CNSI personnel and CNSJ contractor
personnel working at Field Project temporary job sites.

CNSI Procedure, CN-AD-020, “Health Physics Policy Manual®

CNSI Procedure, CN-AD-019, “Chem-Nuclear Systems, Inc. (CNSI)
ALARA Policy"

CNSI Procedure, FS-AD-005, "Field Projects Administration and
Control Procedure"

CNST Procedure, CN-AD-026, “Radiation Exposure Records and
Procedures"

CNSI Procedure, FS-RP-00? “Portable Instrument/Survey Record
Procedure for Field Projects".

3.

3.2

3.3

4.0 DETAILED PROCEDURE

CNSI personnel, both permanent, and temporary, and contractor,
shall be trained in radiation safety, in accordance with
Appendix A, “Radiological Control Manual for Decontamination and
Decommissioning type Field Projects® prior to beginning
radiation work,

Radiological instruments in sufficient quantities to adequately
perform the monitoring required by this procedure shall be
available on the job site prior to beginning work,

An ALARA briefing, as describad in References 2.2 & 2.3, shall
be held prior to job mobilization,

4.1

e o

A Radiological Control Supervisor (RCS), designated by Field
Services mana nt and approved by the Corporate Health
Physicist (CHP), shall pe responsible for the implementation of
the Radiologica! Control (Rad Con) program. The RCS shal)
report to the CHP on radiological matters.

SHEEY
FS-RP-001 . 3 {
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4.2 Personnel Dosimetry

4.2 Personne! dosimetry shall be provided, reported, and
worn as specified in Ref, 2.4 and Appendix A,

4,2.2 On projects where self-reading dosimeters (SRDs) are
used, SRD results shall be reported to the Barnwel)
Exp:#ure Records Technician weekly (Monday for previous
week ),

4.3 Instruments shall be set up, checked, and used as specified in
Reference 2.5.

4.4 Radiological Control Program

4.4 The RadCon program will be designed and implemented in
accordance with Reference 2.1 2.2, and Appendix A,
Any changes to Appendix A will be approved by the ALARA

committee prior to implementation.

4.4,2 Site specific RadCon procedures, as required, will pe
developed in accordance with the guidance in Appendix A,

5.0  REPORTS AND RECORDS
q 5.1 The RCS shall submit a weekly written report to the CHP

detailing current Radfological conditions, personnel exposure,
and job progress.

5.2 Records shall be maintained throughout the duration of the
project, and then retained in the permanent Project file.

FS-RP-00) 2 4
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CHAPTER 1

GENERAL
PURPOSE

Discussion

This manual presents relevant 1imits and protective measures
applicable to fonizing radiation and radicactivity which may be
associated with Chem-Nuclear Systems, Inc. (CNS1) operations at
temporary job sites.

The procedures and 1imits in this manual do not apply to CNSI
operations at NRC-1icensed facilities that have procedures and 1imits
meeting the intent of this document.

Radioactive materials in several forms are utilized during various
CNS! operations. These materials must be carefully handled to avoid
ary inadvertent contact by operating personnel and the general
public. Unnecessary radiation exposure could be caused through
mishandling of radioactive materials by personnel who are e{ther
unaware of its presence or nature, or who are not fnstructed in the
proper methods of handling.

The addition of the problems of radiation expcsure and radioactive
contamination to otherwise normal jobs has required the establishment
of numerous radiological controls. The major purpose of this manual
{s to provide procedures to assure that satisfactory control is
exercised over personncl radiation exposure and radioactive
contaminations. The 1imits and procedures of this manual are
applicahle to radioactive material, and should be implemented for all
operations. '

RELATED INSTRUCTIONS

This manua) has been developed to provide guidance for compliance

" with CNSI radiation control polfcy. This policy 1s stated in GNSI

FS-RP-001, APPENDIX A
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104

prv dures CN-AD-QIS (Ref. 201.3), CN-AD-020 (Ref. 201.4), and
CN-AD-026 (Ref, .8). .

SUMMARY OF RADIOLOGICAL CONT®OL PROCEDURES

Radiologica) controls are required by CNS! in areas where redioactive
materials are handled or stored, 1n areas traversed b potentially
contaminated personne) and materfals, and in other aress where
redioactive work is performed.

The rediological controls requirements of this manual include: (1)
contrs) of externs) rediati‘on exposure to personnel by means of
personne) monitoring, ares monitoring, installed shielding, and
planning and execution of radiologice) work; (2) control of {interna)
radiation exposure to personnel by monitoring for contamination in
afr and on surfaces, through use of anti-contamination clothing and
respiratory protective equipment, and through contrel of contaminated
areds; (3) contro! of rediocactive wastes by means of specified
procedures and radiochemical analyses; (4) decontamination; aid (5)
{nstructions for receiving, transferring, storing, si.ipping, and
asccounting for radioactive materials.

The instryuctions in subsequent sections are those ..quired to assure
radiological safety under most situations. In unusual situstions,
personnel are expected to perform additional measurements and take
other additfons) precavtions as deemed necessary to provide adequate
protection.

SUMMARY OF RESPONSIBILITIES

legui rements

The following natice to personnel should be conspicuously posted in @
sufficient number of places to permit empluyees working in or
frequenting radiation areas or radiological control uecilto have
access to & copy on the way to or from their place of work.

FS-RP-001, APPENDIX A
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— NOTITE YU PERSORNED
RADIOLOGICAL CONTROL STANDARDS

STANDARDS

Standerds for protection of personnel against fonfzing rediation which mey be
associated with CNS] operations are contained fn the "Radiological Protection
Manual for Decontamination and Decommissioning,” ond shal) be utilized for
CNS! appropriate operations. This manua) 1s availeble upon your request from
the on-site CNS] employee responsible for the project.

YOUR RESPONSIBILITIES

Each ‘ndividua) must constantly remain aware of potentiel rediologice)
:rvolcns Each of your actions could diroctl{ affect your exposure to

onfzing radiation. The following rules shall be followed by individuals to
maximize rediologicel control safety:

1. Obey posted, verbal, and written radiologicel control instructions.

2. Wear TLD and dosimeters as required by signs or 1f so instructed by
radiological control personnel,

3. {:'f track of your own rediation exposure status and avoid exceeding

mits,

4, In 1) situstions, remain in as Tow 8 rediation ares as practicedble.

s. Do not eat, drink, chew, or smoke in areas where radiocactive
contamination may be present,

6. Promptly follov health physics direction to prevent contamination
spread.

7. Follow 211 requirements to wear respiratory protective devices. Wear

anti-contamination clothing, including respiratory protective
devices, properly whenever required by signs or when instructed to do
$0 by rcdiologiccl control personnel,

8. Remove anti-contamination clothinz and respiratory protective devices
properly to minimize spread of foactive contamination,

9. Frisk yourself or be frisked with the proper equipment for
contamination when leaving a contaminated area.

10. Minimize the possibility of a radicactive spill by cerefully
ivilowing procedures.

n. For a known or possible radiocactive spil), minimize 1ts spreod and
notify radiological control personnel pronptly.

FS-RP-001, APPENDIX A
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12. Do not um\cnur’\uch ¢ contamingted surfoce Now your
clothing, tools, other equipment to do s0.

13 As practical, place a)) contaminated equipment such as tools and
sempling bottles on disposadble surfaces (ox.‘ sheet plastic) when
.

not 1n use and inside plastic bags when wo finished.

4, Follow good “housekeeping” practices to minimize the amount of
ut:m that has to be decontaminated or disposed of as redicactive
waste,

1§. Report the prasence of open wounds to radiclogical control personne)

prior to work in aress where radicactive contamination exists. If o
wound occurs while fn such an ares, report fmmediately to
rediolugicel control personnel.

YOUR EMPLOYER'S RESPONSIBILITIES

Your employer 1s required to:

1. Provide training, equipment, and the mecessary medsures to maintain
exposures ALARA (As Low As Reasonably Achievable).

2. Maintain records of your ¢ cupational rediation exposure and, upon
your written request, advise you of your recorded occupations)
redfation exposure.

3. Notify you fmmediately of ary radiation exposure which exceeds the
querterly or 1ifetime cumulative 1imits.

4, Provide you, after termination of employrent, upon your written
request and within thirty (30) deys after the request, with a written
summary of your cumyulative recoroed occupational radiation exposure
received during your period of employment.

5. Notify personnel of the abcve procedures by posting this Notice
conspicuously

INSPECTIONS

Work frvolving readiologica) controls may be subject to perfodic inspection by
the Nuclear Regulatory Commission, State Regulatory Agency, or ary Cognizent
Rediologica) Controls Group.

INQUIRIES

Inquirfes concerning ndio!o?ical controls should be addressed to your
supervisor. Additional inquiries may be addressed to:

Chem-Nuclear Systems, Inc.
220 Stoneridge Drive
Columbia, South Carolina 29210,

FS-RP-001, APPENDIX A
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106

R 1 0 PECTI] : ‘I'

During the performance of any field job which s expected to last
more than 3 months, and for which CNSI has the responsibility for
maintaining radiologice) controls, CNSI Corporate Mealth Physicist
(CHP) or designee shall perform an inspection of the radiation
control program. The fnspection shall include:

. A review of dosimetry records of ChS] personne)

A review of training recurds of CNS] personnel

A review of the radiation control log

A inspection of the facility

A review of compliance with the radiation protection program
N A review of the operating license requirements

Oﬂ..ﬂﬂ“

RADIOLOGICAL CONTROL TRAINING REQUIREMENTS

Discussion

Periofic radiological control treining 1s necessary to ensure that
each person understands the genera) and specific r.diologicel aspects
which he might encounter, understands his responsibility to his
employer and the public for safe handling of rediocactive materials,
and yaderstands his respons’dility to minimize his own exposure to
radiation,

The appropriste degree of training for each individual necessary for
the project shal) be detemined during the ALARA review {n accordance
with reference 201-9, Personne! need be trained in one of the
following categories.

uirements

1. Personnel Authorized to Receive Radistion txggsuro in the
Course of thefr Work: (Radiation Worker):

Iy
8. Personnel who require frequent or routine access to or

FS-RP-001, APPENDIX A
PAGE 8 r11 06

1105



workadn high radistion aress, nﬂw areas, or
redeogicelly controlled aress, s have met the
Radiation Worker Training Standard (Section 107) prior
to being fssued dosimetry equipment., 1f 1t s
necessary to 1ssue 8 person dosimetry equipment prior
to completing this quealification, this person must be
escorted by o qualified individua® when 1n rediologicas)
aress.

This training shall be verified by written
examination(s) which Include questions concerning aress
of required knowledge and questions concerning action
required by the individual 1n event of an wnusan)
rediolagica) control situation (e.g., puncture of &
contamination containment ares). Knowledge,
understanding, and practice) abilities shall be
verified by signature of a desipnated Individual. Such
designated Individuals may be supervisory personnel,
training personne), or radiological control personnel.

2. Radiologica) Control Personnel (Individuals responsible for
ssintaining the Radiclogicel Control Program)

Quatified radiological control personnel shall have met
the Radiological Contro) Personnel Training Standard
(Section 108), and shall be able to apply this know-
Yedge to situations they might encounter during work.

A Radiologica) Control Supervisor (RCS) shall have at
Teast the same level of technical knowledge and ability
as rediological contro) personnel. MWowever, passing
scores on redidlogical control supervisor examinations
shall be higher than those required for radiologice)
control personnel; or supervisor examinations shall be
more rigorous than radiologicel control personnel
examinations. Experience shal) also be considered in
the selection of an RCS. !

r
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c. T'ﬂu. shall be performed in occ‘mo with
References 201.72 and 201.13. Practics) abilities
shall be verified by signature of designatec
fndividuals. Upon completion of this verification,
fina) comprehensive written and oral examinations shal)
be given. Written examinations she1) include questions
requiring evaluation of rediological consequences of @
postulated incident. Written examination results
should be available to the examiner prior to
administering the ora) examination so that weaknesses
indicated by the written examination can be further
fnvestigated during the ora) examination, The #inal
comprehensive orai examination shall include questions
tnvolving evaluation of symptoms of unusual
rediological control sftuations. The examinee, during
the oral examination, should be required tc evaluate
fnitia) symptoms, state fmmediate corrective action
required, state what additional measurements are
required, and do & fina) analysis of the measurements
to fdentify the specific problem.

Visitor Personne)

Management, technica), and other personnel who require
occasional access to radiation areas, high radiation areas,
readiologicelly controlled areas, or areas where radioactive
materials sre store and who enter these areas for observation
or stwilar purposes shall have the radiological contro!l
training necessary for the rediological conditions expected to
be encountered or shall be escorted by appropristely qualified
personne) at 811 time, For areas other than high radiation
areds or rediologically contrelled aresas, & continuous escort
18 not required 1f the visitor Is in continuous view of
foci)ity personnel, The presence of personnel normally
assigned to these areas fulfills this function. The RCS shall
determine the visitor training requirements and shall record
the decision. »

FS-RP-001, APPENDIX A
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4.

Necorer
L ®

The following records of personnel training and training
verification shall be maintained in the permanent project file,

r.

A fina)l written examinations.

For rediological control personnel, & summery statement
of each person's performance during the fina)
comprehensive oral examination and the sress covered by
the examination. This statement shall be signed by the
person(s) conducting the examination,

Tratining records for esch {ndividual which indicate the
performance of practical abilities. verification of
more than one practice) ability with a single signeture
1s acceptable provided the practical abilities are
verified by the same person in g single training
sessfon. This s permitted provided the verification
form used ciearly states what group of specific
practical abilities the single signature verifies. For
example, an {ndividual's practical abilities could be
verified with a single signature, 1f 211 practice)
abilities were performed in the seme examination
sessfon, Mowever, 8 single verification signature for
these practica) ab!lities could not be used {f they
were performed in several separate examination sessions.

A sipgnature for a practicel ability indicates the
individua) has correctly performed the operation or
demonstrated a certain ability to the person signing.
The individua) must actually perform the practica) task
or function. Discussion of the practice) task or
function with the person signing does not constitute
satisfactory accomplishment. o8

FS-RP-D01, APPENDIX A
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atrﬂning records shall also c&in o signed
statement certifying that the person has completed al)
requirements for the qualification leve) indiceted
(1.e., passed written and ora) examinations and has al)
the signatures on the record card). For rediologicel
contro! personnel, this certification shall be by #
certified Mealth Physicist. For other employees, this
certification shall be signed only by persons approved
by the Manager of Field Services.

d. A new training record shall be completed for each
verification.

Reverificstion of Training

Reverification of radiologice) contrc) training of ol
personnel shall be accomplished annually to requalify as @
Radiological Control Person,

Re-verification of trainfag shall include a comprehensive
written re-examination. Personnel shall also demonstrate that
they retain the practica) abilities. Performance of practice!
abilities during radiological control work in the six months
prior to qualification expiration 1s considered satisfactory
demonstration of these practical abilities.

The CNSI Training Review Board (TRB) shall review the duties
of personnel who fafl to requalify and, based on this review,
either disqualify these personnel or 1imit the duties of these
personnel until they satisfactorily requalify.

I'>-RP-001, APPENDIX A
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anp1enentifin »

The RCS shall ensure that the training requirsments of this
Section are implemented. Personnel desipnated to verify
practice) abilities, conduct classroom and practicel training,
and conduct oral examinations shall be designated in writing
by the CHP or designee.

Instruction on Radfation Exposure to 8 Project to the Unborn

Child

The requirements of this Section apply whenever female
personnel are to be employed as radiation workers (authorized
to recefve radiation exposure). Prior to being fssued
dosimetry equipment, 811 personnel authorized to receive
radiation exposure, and 811 females authorized to receive
redistion exposure as visitors shall be given specific
instruction about prenatal exposure risks tc the developing
embryo and fetus. This fnstruction shall include both orally
and {n writing the applicadble Information in the appendix to
U.S. Wuclear Regulatory Commission Regulatory Guide 6.13,
*instruction Concerning Prenatal Redfation Exposure * (Ref.
200.%). Instruction concerning prenata) exposure to the
urwrn child shall be given during initial and re-verification
trafning. A1l personnel receiving fmsiruction fn accordance
with this paragraph shall sign the following statement prior
to being 1ssued dosimetry equipment:

“The recommendation of the Natfional Council on Radiation
Protection and Measurements to Yimit rediation exposure to the
urborn child to the very lowest practicable level, not to
exceed 0.5 rem during the entire perfod of pregnancy have been
explained to me.*

Signature
Typed or Printed Name .
Date \

FS-RP-001, APPENDIX A
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107

The ﬂg.suuunts shall be kept Mth. training
records. Statements signed by visitors shall be retained for
three years.

RADIATION WORKER TRAINING STANDARD

Requirements

Personne) authorized to recefve radiation exposure in the course of
their work shall receive training in the following topics. Each
topic 1s followed by @ brief description of each subtopic.
Subtopics fdentified by an asterisk (*) are practical abilities
which must be demonstrated.

1. Radioactivity

Atomic structure

Radioactive material, natural and by-product
Radiation types

Biological effects of radiation

Radiation detection

2.  Radistion Exposure Control

Whole body penetrating radiation 1imits. Discussion of
the rem as a unit of biological dose from radiation.

How "stay times" are used.

Serfousnes: of violating instructions on radiation
warning signs and unauthorized passage through barriers.

L
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f.

res and methods for ﬂuinnh‘:powro such as
wo g at & distance from 8 scurce, ucing time in a
radiation area, and shielding.

Potential sources of radiation associated with work
performed by individua)'s tradc or specialty.

Where dosimetry equipment should be placed on an
fndividua) 's body.

Verious types of self-indicating dosimeters in use.

Importance of the individual keeping track of his own
expcsure.

Actions to be taken when an fndividual discovers his
pocket dosimeter 1s off-scale, or loss of TLD or pocket
dosime ter,

3 Contamination Contro)

c.

How contamination 1s controlled during redicactive work
(e.g., containment in plastic bags and use of
Contamination Containment Areas).

Procedures for preventing radiocactive contamination of
personnel and how radicactive contamination 1s detected
on personnel,

How contamination 1s removed (- om contaminated objects
and personnel.

Potential sources of contamination associated with wora
performed by individual's trade or specialty.

Beta-gamma surface contamination 1imit and the meaning

of the units of the 1imit.

FS-RP-001, APPENDIX A
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”cedwn for donning and mvi’o full set of

*f.
anti-contamination clothing.
*9. Procedures for entering and 1oaving 8 contaminated ares
including proper procedures for 3elf-monftoring.
h. Whai radioactive contamination 1s and the difference
between radiation and radicective contamination.
1. Procedures for working in containment aress.
. Procedures for donning and removing the respiratory
equipment,
k. conditions which require wearing masks, afr supplied
respirators, or air supplied hoods.
Incidents
.. Consulting radiological control personnel when
questions or incidents occur.
b. Procedures to be folluwed after a spill of material
(Y1quid or sol1d) which 1s or might be radioactive.
e, Procedures to be followed when notified that airborne
radioactivity 1s above the limit.
d. Procedures to be followed when personnel injury occurs.

Responsibilities of Individuals

Actions required in order to fulfill the responsibilities of
fndividuals includes the responsibility of the individual to
inform his employer of previous or concurrent occupationa)
redistion exposure received prior to employment.
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108

& 0GICAL PERSOKNEL TRAININ YA'DARD.

g!gcusyon

This standard outlines the minimum theoretical and practice)
sbilities requirements for radiological control personnel aftor
training. Subtopics fdentified by an asterisk (*) are practice)
abilities which must be demonstrated in accordance with Section
106.2.c.

loguir!_l!nts
1. Units of Radfation and Radioactivity

.. Define the rem and explain how 1t differs from the rad
and the roentgen,

b. Explain the meaning of “quality factor® and give the
spproximate quality factor for each type of radiation.

8 Define the curie and explain that the curie 1s a unit
of radioactivity.

d. Explain the unit “dpm,® how 1t s used, and use of
appropriate conversion factors, thumd rules.

e. Convert numerical amounts of radioactivity between
curies, millicuries, microcuries, picocuries, and dpm.

f. Explain the difference between dose and dose rate.

9. Define half-11fe. Demonstrate an understanding of the
ha1f-11fe corcept by solving various problems.

h. Discuss biological half-1ife, effective half-life, and
how they are determined. e
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1.

‘»nm to equate gquantities ‘ctmv to
exposure rate by solving verfous problems. This shal)
include both the use of applicable formulae and thymd
rules.

Jypes of Ridiation and Shielding

Def ne the different types of radiation (alpha, bete,
pemia, proton, neutron) by discussing:

) Source(s) of each type
(2) Charge and relative mass of each, and

(3) Relative penetrating power of each in afr and
tissve.

(4) Simple mechanisms and materials used for their
attenuation.

(5) Method of interaction of each with matter.
Explein tenth-thickness and half-value layer concepts.

Solve varfous shielding problems involving different
types and thicknesses of shield mataria) by using
applicable forsulae and thumd rule(s).

Describe basic shielding materials and why each type of
material 1s used.

Present and explain the shielding thicknesses of water,
fron, polyethylene, and lead for gamma radiation and of
polyethylene and water for neutron radiation. Know how
to use these varfous thicknesses to predict radiation
attenuation. o

!
f
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f.

vedfbe now ragtation exposure 15 @rorred by the
use of temporary shielding. Determine the amount,
type, Yocation, ets., of temporery shielding required
for verious maintenance problems,

Explain how radiation Yevels decrease from a point
source, 1ine source, and plane source.

Solve radiation level problems {nvolving Vine and plane
and point sources. State and explain applicadle
formu) se.

Explain the relatfonship between time in & rediation
field and total dose; solve prodblems fnvolving this
relationship.

3. Redistion Detection

C.

t.

Explain the general principles of operation of gas
fonfzation detectors.

Explain the genera) principles of operation of
scintillation detectors.

Fxplain the general priuciples of operation of
personnel dosimetry equipment.

Explain how neutrons, which have no charge, are
detected with an {nstrument which depends on fonization.

ldentify and explain the varfous types of detection
instruments used: (beta-gamma survey meters, e.9.
Eberline E-520; frisker, e.9. MM-14 with HP-210 probe;
a1pha survey meter, e.g. PAC-4G).

Explatn the type of detection employed fn each type of
{nstrument above. "
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.mtnte how to convert meter .Mgs 0
appropriate units.

Explatin the minimum sensitivity of each fnitrument and
explain how this 1imits the use of the meter,

Describe the effect of various types of radiation on
ifndication of a specific radiation detection instrument,

Explain how the type of detector used affects the
techniques of operation (e.g., directional probe vs.
non-directiona) probe).

Explein the devices used for personnel monitoring and
the way in which rediation {s detected by each device
and the range of each device.

Explain the term “drift" as applied to & pocket
dosimeter and how often & pocket dosimeter should be
read and recharged.

Explain the types, uses, and requirements for various
personnel dosimetry devices.

Explain why dry swipes are used.

Explain why 100 cn’

is the ared2 swiped when possible,

Explain how a correction factor 1s used for converting
swipe activity to a specific isotope basis and why is

this correction factor 1s used.

Describe how friskers and beta-gamma survey meters are
used to measure surface contamination. State the
minimum sensitivity of each Instrument and explaining
how this sensitivity changes with bockgroundﬂc'uuon
levels, ‘
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‘4.

r.

t:.n under what conditions buds‘ or speakers
should be used with survey instruments.

fological Effec f Radiati n dioactivi

8.

Explain the general effects of verious Yevels of acute
exposures; for example, 100 mRem, 10 rem, 100 rem, 1000
rem.

Explain the effects of acute and chronic exposures to
rediation.

Give the basic 1imit to which externa) exposures of
whole body penetrating radiation 1s controlled and
explain the basis for this Vimit,

Discuss the factors on which the effect of interna)
redioactivity on the body depends. Explafn “body
burden® and “critical orgen®.

Discuss the calculation of the dose to the whole body
vhich results over a few years from breathing afr with
¢ given Co-60 concentration for a given number of
minutes.

Explain the significance of personne! radiation
exposure.

Compare 1 mpc-hr of interna) exposure to 2.5 wmrem
externa) dose equivalent.

Instrument Counting Statistics

ldentify and explain each of the required counter-
scaler instrument checks. Show how different
conditions affect counting results. .
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.im dinimum detectable nctivit’

Discuss how varying rediation background can affect
accuracy of results.

Discuss and explain the basis for varfous means for
increasing the accuracy of 8 given measurement.

6. Rediastion Surveys

.

Demonstrate an ability to use and care for all
rediation detection instruments (1.e., field check,
etc, ).

Explain how routine surveys are conducted in radiation
areas for alpha, bets, gamma, and neutron, and how to
properly log the results and perform a representative
demonstretion. Pre-wetermined locations will be
fdentifiec where the ability 1s to be demonstrated so
that time in the area con be reduced.

Explain how & radiation survey using high and low-range
gemma survey meters 1s conducted and how to properly
log the results and perform a representative
demonstration. Pre-determined locations will be
determined where the ability 1s to be demonstrated so
that time in the area can be reduced.

Discuss the specific procedures for performing each of
the rediation surveys and the reason for each of the
steps and techniques.

Explain how to review and interpret the results of

rediation surveys. Explatn the normal levels to be

expected and what action must bc taken 1f actua)

reading exceeds the expected readings or the limits.
i §
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7.

n.m how beta redfation is Oﬂ‘d by beta-gamme
survey instruments, and discuss the relationships
between the meter reading and actus) beta field.
Explain why this difference exists.

Explain how to check detection equipment for proper
response to rediation,

Explain what information s obtained using the
battery-check position on the instruments. State how
often the instruments are to be calibrated.

Airborne Radioactivi rveys

Explain how to conduct an afrborne particulate activity
measurement with a portable afr particulate sampler and
how to properly log the results. Demonstrate as
appropriate.

Discuss in detai) the specific procedures for
performing each of the measurements and the reasons for
edch of the steps and techniques.

Expiain how to review and interpret results of an
sirborne survey. State what levels are ncrmally
expected and what action must be taken 1f actua)
readings exceed the expected readings or the Vimits.

Estizate the airborne activity levels which will result
from varfous casusties or incidents.

Explain how interna) contamination of personnel is
controlled.

Discuss MPC Mours and how calculated.

Discuss the determination of CAM alarm set pofnts".
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Con 1'on rveys .

Explain how to conduct routine contamination surveys
and how to properly log the results. Demonstrate as
sppropriate.

Discuss in detai) the specific procedures for
performing each of the contamination surveys and the
reascns for each of the steps and techniques.

Explain how to review and interpret the results of
contamination surveys.

Explain how counting statistics affect the
determination of swipe activity.

Anti-contamination (Anti-C) Clothing

Demonstrate proper procedure for donning and removing @
full set of anti-C clothing.

Demonstrate the proper method of wearing and removing
dosimetry equipment with anti-C clothing.

Discuss In detail the specific procedures for
performing each of the above ftems and the reasons for
each of the steps and techniques.

Explain what anti-C clothing should be worn under
varfous circumstances.

State and explain the requirements for donning
respiratory protection,
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10.

Ou‘!nu the proper procedure for ting on and
reioving masks, afr-supplied respirators, and
air-supplied hoods, Including leak checks for masks and
air-supplied respirators. For personnel who are
required to wear respiratory equipment with
anti-contamination clothing, this demonstration shall
be performed when donning and removing
anti-contamination clathing as =“squired.

State the conditions which require wearing masks,
air-supplied respirators, or air-supplied hoods.
Discuss the need for controlling radicactive work so
that respiratory equipment need not be worn.

Contamination Control

C.

Explain the set-up of a typical control point.

Estadlish requirements for entry into a radiologicelly
controlled area.

Demonstrate the procedure for surveying personnel with
an alpha and beta-gamma low-range survey meter and with
e frisker.

Demonstrate how to fsolate and post a radiologically
controlled ares.

Establish the necessary radiological controls for
removing 8 contaminated fﬂur from a ventiiation
system,

Discuss in detafl the specific procedures for
performing each of the above items and the reasons for
each of the steps and techniques.
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9. ‘1» the construction and wop.ne of the several
different types of comﬂm.ont aress. Certify proper

setup of a containment area.

h. Describe the proper method for removing contaminated
piping or ductwork.

1. Describe the proper method for venting radioactive
systems.

J. Describe “controlled surface contamination area.”

k. Explain the difference between fixed and loose

contamination and explain that fixed contamination is
controlled on the basis of radiation levels.

1. Explain why a swipe technique 1s not rormally used for
surveying personne) for contamination.

m. Explain the radiologica) control requirements for
making an actual entry into a high rediation and
controlled surface contamination ares.

Decontamination

.. Discuss the different techniques of decontaminating an
area, tool, or component, and properly handling the
waste.

b. Explain the technique used when decontaminating areas

where large varfations exist in contamination levels.

c. Describe provisions for proper disposal of the removed
redioactivity, isolation of area, steps to Vimit spread
of surface contamination, adequate ventilation, use of
high efficiency filtered vacuum cleaners, on'd. use of

respiratory protection. s
110495
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2.

d. bs‘o the procedures for loconu‘ion of
personnel and the reasons for each of the steps and
techniques.

xposure Contro)

.. State the appropriate 1imits for whole body penetrating
rediation., State where the 1imits established for
skin, forearms, and extremity doses are found and when
to use them,

b. Explain why Yimits for doses to the skin, forearms, and
extremities are set at higher levels than externa)
whole body exposure 1imits,

c. Explain what types of radiation result in whole body or
skin dotes.

d. Discuss the guidelines which should be used for
radiation exposures during emergency situations.

e. plain the significance of “stay time® and how 1t is
wetermined. Consider situations tnvolving 1imiting
radiation levels to extremities as well as situations
fnvolving only whole body rediation levels.

f. Define the term "Migh Radiation Area,” describe how
these areas are marked, and Vist and explain the
precautions required.

9. Define the term “Radfation Area." Describe how these
areas are marked, and Yist and explain the precauvtions
required.

h. Describe the personnel exposure “alert® system
prezed re and explain how and why 1t 15 used.
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13.

’scun the action which should bogken if an
ifndividua) exceeds exposure 1imits for external or
interna) radiation.

Discuss the procedures for exposure control in various
practical situations similar to the following:

1. Transfer of a multicurie Co-60 or (5137
source from a storage well to a shipping
container,

2. Decontamination of a buflding containing

§N0-2000 dpm/cm® removable contamination.

Explain who established the CNSI radiation exposure
control levels and the approvals which must be obtained
before exceeding the levels.

Discuss procedures and methods for minimizing the
radiation exposure of a1l persons associated with
radiosctive work.

Discuss proper procedures and methods for handling and
storage of radicactive components so as to minimize
personnel radiation exposure.

Explain what action 1s required when an individual
discovers that his pocket dosimeter 1s “off-scale” or
TLD or pocket dosimeter 1s lost.

CNS1 Procedures

Discuss the following procedures.

CN-AD-001 SAFETY REVIEW BOARD

CN-AD-003 PROCEDURE FOR DOCUMENT PREPARATION

CN-AD-005 INCIDENT REPORTING PROCEDURE e
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4.

CN-AD-019 %-WCL[M (CNSI) ALARA POLICY

CN-AD-020 CHEM-NUCLEAR (CNSI) WEALTH PHYSICS POLICY MANUAL
CN-AD-026 RADIATION EXPOSURE RECORDS AND PROCEDURES
CN-EM-001 CNS1 EMERGENCY RESPONSE PLAN

CN-SF-019 REPORTING ON THE JOB INJURIES

FS-RP-002 PORTABLE INSTRUMENT/SURVEY RECORD PROCEDURE FOR

FIELD PROJECTS

FS-AD-005 FIELD PROJECT SET UP PROCEDURE
FO-AD-00¢ WNUCLEAR SERVICES PERSONNEL TRAINING IMPLEMENTATION

PROCEDURE

FO-AD-006 TRAINING REVIEW BOARD

!ncidonts

Discuss performing corrective action for the following
incidents:

(1) Spi1) of radiocactive Viguid;
(2) High afrborne redicactivity;
(3) Contaminated, {njured man;
(4) Migh radiation casualty;

(§) Loss of radioactive material,

Explain the reasons for each fmmediate and
supplementary action taken for the above incidents.

Discuss the radiologicel problems resulting from the
above incidents. Estimate the total dose, dose rates,
activity concentrations, etc., which will result from
the incidents.

Indicate possidble causes for the above incidents.
Discuss the Yimitations imposed by the casualty end the
consequences of fatlure to take proper corrective
actions.
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ResponsibT¥ity of the Individua) Q

Discuss the tndividual's responsidility to inform his employer
of any previous or concurrent occupational radiation 2xposure
received outside CHSI.

RADIOLOGICAL INCIDENT REPORTS

Digcussion

The procedure for fncident reporting 18 CHS! Procedure CN-AD-005
“Incident Reporting Procedures”™ (Ref. 201.2). This procedure
describes the circumstances and reporting requirements for incidents.
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CHAPTER 2

20

202

This chapter contains 11sts of CNS! procedurcs, Federa) ( and State)
Repulations, and Radfoactive Materfals Licenses with which the
Redigtion Control Supervisor (RCS) shall be familiar prior to
beginning a project.
ot the Job site, as applicable.

CNS1 PROCEDURES

10.
n.

2.

13.

CN-AD-003
CN-AD-005
CN-AD-019
CN-AD-020
CN-AD-026
CN-EM-001
FS-RP-002

RA-OP-001

F$-AD-005

CN-AD- OO
FS-0P-015

FO-AD-005

FO-AD-006

Copies of these documents should be availadle

REF ERENCES

Procedure for Document Preparation
Incident Reporting Procedure

CNSI ALARA Policy

CNS] Health Physics Policy Manua)
Rediation Exposure Records and Procedures
CrS] Emergency Response Plan

Portable Instrument/Survey Record Procedure
for Field Trojects

Brokering of Radfoactive Materfals at
Commercial Facilities

Field Project Administrative and Contro)
Procedure

Safety Review Board

Shipment of Radioactive Materials for the
U.S. Government by Unit 5N,

Nuclear Services Personnel Training
Implementation Procedure

Training Review Board

REGULATIONS AND LICENSES

‘.
2.

10 CFR 20

49 CFR 172-178

USNRC License
State Regulations (as applicable) .
USNRC Regulatory Guide 8.12, “Instruction Concerning Prenstal

Standerds for Protection Against Radiation
Hazardous Materials Shipping and Handling
Regulstions
39-23004-01

f

Rediation Exposure '
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CHAPTER 3 ' ‘

@ .

302

303

RADIATION EXPOSURE LIMITS

GENERAL
Discussion

Exposure 1imits are established to control personnel exposure to
fonizing rediation. Federal and State Regulations outline the
maximum exposures that a person may recefve. These radiation
protection regulations stress maintaining personnel exposures As Low
As Reasonably Achievable (ALARA).

CNS1 EXPOSURE LIMITS

CNS] has established administrative exposure 1imits for exposure of
personnel to fonfzing radiation below the Federal and State 1imits.
CNS' procedure CN-AD-020 “Chem-Nuclear Systems (CNS]) Mealith Physics
Policy Menual" (Reference 201.4) provides the general contro)
procedures and exposure 1imits for personnel working on CNSI
projects. During a field project, a current copy of Reference 201.4
will be avaflable.

RADIATION EXPOSURE LIMITS FOR THE UNBORN CHILD

*During the entire gestation period, the maximum permissible dose
equivalent to the fetus from occupetional exposure of the expectant
mother should not exceed 0.5 rem.*

CNS] policy is that particular efforts shall be made to keep to the
very lowest practicable level exposure to the unborn child from
radiation associated with CNS] operations.

Personnel shall be trained on the biological risks to the embryo and
fetus from radiation in accordance with Section 106.
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304

RADIATION EXPO§UR! JO THE PUBLIC ‘

CNS1 personne) shall ensure that as a result of CNSI operations

1.

2.

No member of the public shal) receive whole body dcse in one
year exceeding 0.5 Rem, and

radiation Tevels in unrestricted areas shall not occur that
could cause an individua) continuously present in the area to
receive 2 mRem in one hovr or 10OmRem in seven consecutive days.
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CHAPTER 4 . .

‘II' a0

402

RADIATION SURVEY AND POSTING REQUIREMENTS

CALIBRATION AND MAINTENANCE OF RADIATION DETECTION INSTRUMENTS

This section provides the minimum calibration and maintenance
requirements for radiation detection instruments. Only instruments
with a current calibration 1abel shall be used for conducting
surveys. Instruments suspected of providing incorrect measurements
should be removed from service and tagged pending a satisfactory
response check.

The requirements for instrument set up and checks are found in
Reference 201-7. When this manual 1s used in the field a current
copy of Feference 201-7 s to be available.

SAFETY PRECAUTIONS

Requirements

The following safety precautions should be observed by personnel
using radiation detection equipment.

1. Only personnel trained in the use of portable radiation
monitoring equipment should be allowed to use this equipment.

<. Domage to or loss of a radioactive source may result in the
spreading, inhaling, or ingesting of contamination. 1If a
source is lost, immediate steps should be taken to recover the
source and minimize radiation exposure to or contamination of
personnel as a result of the lost source.

3. In order to prevent sources from being {nadvertently lost. all
sources should be held under signature custody. These
procedures are in addition to and do not supercede the
accountability requirements for sources controlled under
Nuclear Regulatory Commission or Agreement State License'!.
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4, Except for ‘rces which are permanently nt‘ed to detection
inctruments (e.9., check sources), check sources which are not
fn use shall be kept in a Yocked cadbinet. The number of keys
to the cabinet and the number of personnel having access to the ‘
keys should be kept at & minimum,

403 RADIATION SUPVEYS

Requirements

Radiation surveys are performed as necessary to ensure personne) do
not exceed radiation exposure 1imits and to meet requiremen*: for
posting radiation areas. These surveys are performed to determine
whe .ver abnormal radiation levels exist anc to determine the extent
and megnitude of readiation levels. The surveys in this section shall
be the minimum performed. Surveys are to be performed and documented
as stated in Reference 201.7.

1. Facilities Containing Radfoactive Material

.. Radiation surveys sh~11 be performed to contro) .
rediation exposure whenever operations are performed
that might be expected to change existing radiation
Tevels. Examples of such operations include movement
or removal of shielding, radioactive waste processing,
and relocation of radioactive materials.

b. Temporary boundaries (e.g., rope boundaries) of
rediation areas shall be surveyed dafly to ensure
radiation areas do not extend beyond posted boundaries.

8, Gamma surveys shall be performed at least weekly in
occupied posted radiation areas, high radiation areas,
énd in redioactive material short-term storage areas.
Long-term storage areas should be surveyed at least

monthly.
ey
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d.

\. highly radioactive equipment ‘ , contact
rediation Yeve! greater than 100 mRem/hr) is moved,
gemma surveys should be performed in spaces surrounding
work areas (including tne spaces above and below them
1f applicable) where personnel are 1ikely to be exposed
to radiation,

Potentially contaminated ducts, piping, and hoses
outside radiologically controlled areas shall be
surveyed at least monthly for gamma radiation when in
use or at least annually when not in use (e.g.,
deactivated systems).

Beti-gamma surveys of ventilation filters shall be
performed whenever work is performed on these filters.

Other surveys should be performed as necessary to
control perscnnel exposure to gamma, beta, and aipha
radiation. Such surveys should include: (1) a gamma
survey during initial entry into a tank containing
potentially radioactive piping; (2) gamma surveys in
spaces where significant radiation levels might exist
from an adjacent operating facility; (3) beta as well
as gamma (use of open-window G-M detectors 1s accepta-
ble) measurements when personnel might come in contact
with surfaces expised to beta-emitting contamination.

Surveys shall be conducted when performing operations
which could result in personnel being exposed to small
intense beams of radfation. These operations include
working with spent fuel handling containers, when
removing shielding, or when opening shipping/storage
containers of radicactive equipment. When surveying
areas or equipment where intense small beams of
radiation couid be present, the instrument should be
used with an audible response (e.g., earphones).

r
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1.

Requirements

An o.!o response s necessary sinc‘w visible
meter response 15 usually considerably slower. The
probe should be moved slowly enough s0 that the instry.
ment has a chance to give an audible increase for
Torge radiation level increase. If an sudible increase
1s noted, the probe should be wmoved to the lccation
producing maximum response and the meter read. If
genera) dose rates are high such that a change in
sudible response s not detectable, slower surveys
should be performed so that beans will be detectable by
observing the meter. The speed of moving the probe is
determined by considering the size of the probe, the
fnstrument response time, the possible fntensity of the
beam, and the general dose rates in the ar.a., Particu-
Tar attention shall be given to thoroughly scanning sus-
pected areas such as portable shield sections and areas
which are nr are 11kely to be occupied. For equipment
with complex shield design, surveyors should be briefed
on the equipment design so that areas most likely to
have small beams can be given speciel attention.

Gamma radiation surveys shall be performed monthly on &
revolving basis in the areas of the work site where
radioactive materials are not stored or handled. The
survey shculd consist of a scan of accessible areas and
lockers with either a 6-M dose rate meter or & portab’e
garma scintillation survey meter {{1f availadle).

CONTROL OF RADIATION AREAS

Specified below are requirements for the posting of rediation areas.
It 1s permissible to cover (but not remove) permanently posted signs
{1f the area referred to by the sign s not & radiation ares. When
such signs ere temporarily covered, positive control must 60_
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established to'uro the signs are uncovered pv‘ to subsequent
operations that require the area to be posted.

1.

High Radiation Areas

Accessible areas where a mejor portion of the body could
receive a dose in excess of 100 mRem in one hour shall be
designated as high radiation areas. Major portions of the body
include any portion of the head and trunk. Such areas shall be
posted and locked or guarded. The requirement to lock or guard
@ posted high radiation area does not apply to tanks or voids
posted as high radiation areas {f ertry requires the removal of
complex closures. Positive control shall be established for
each individua) entry into a high radiation area and shall be
established in such a way that nn individual s prevented from
leaving the high radiation area. Prior to locking an
unoccupied high radiation area, the area shall be inspected to
ensure that no personnel remain inside. No loi.ering or entry
by unauthorized personnel shall be allowed in these spaces.
High radiation areas shall be posted at all entrances into the
area. Signs shall contain the conventional magenta
three-bladed symbol on yeliow dbackground and the words
“CAUTION: HIGH RADIATION AREA". 1In addition, “DOSIMETRY BADGE
REQUIRED" and “CONTACT RCS_PRIOR TO ENTRY" shall be posted.
Instances in which high radiation areas are not controlled in
sccordance with the requirements of this paragraph (e.g.,
locking personnel 1n a high -adiation area or failure to lock
or guard & high radiation area), shall be reported to the CHP.

Radiation Area

Any area accessible to personnel in which there exists

radiation at such levels that a major portion of the body could

receive fn any one hour a dose in excess of 5 mRem, or in a 5

consecutive day pericd & dose in excess of 100 mRem, shall be

posted as a radiation area. To mark such areas, signs shall be
r
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’.

conspuuw.posted; sfigns shall contain u.onventionn
magenta three-bladed symbol on yellow background and the words
"CAUTION RADIATION AREA"; 31gns are permitted (o state the
genera) ares radiation level. In addition, “DOSIMEIRY BADGE
REQUIRED" shall be posted. No loitering 1s allowed fn these
spaces.

Radioactive Materials Area

Entrances to areas where radioactive materials are handled or
stored shall be posted with signs having the conventional
magenta three-bladed symbol on yellow background and the words
“CAUTION: RADIOACTIVE MATERIAL." This posting 1s in addition
to posting required for control of radiation area, high
radiation areas, and radiologically controlled areas.

Exclusion Areas

Areas where access would result in personnel exceeding the
radiation exposure 1imits of Section 302 in a very short time
shall be designated Exclusion Areas and personnel access
strictly controlled. Areas where general area radiation levels
exceed one R/hour shall be operated using # written procedure,
approved by the Safety Review Board (SRB), which provides
positive control of personnel entering this area.
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CHAPTER § ® ®

501

0.

PERSONNEL MONITORING FOR RADIATION EXPOSJRE

CNS1 DOSIMETRY PROGRAM

The monitoring of personnel radiation exposure with 811 CNSI activities
s centrally controlled by the CNSI Exposure Records Section at
Barnwell, South Carolina. CNSI procedure CN-AD-026 “Padiation Exposure
Records and Procedures” provides the procedures for the issue,
processing, and recording of personnel radiation exposures of all
personnel working on CNSI projects.

Personne) dosimetry requirements for each project (in addition to those
defined in this Section) snall be determined and approved by the CHP in
the ALARA briefing conducted in accordance with Reference 201.9.

In this manual, “TLD" means a thermoluminescent dosimeter or equivalent
personnel monitoring device.

PERSONNEL MONITORING

2. TLD's shall be worn on the area of the body expected to receive
the highest raciation dose; under most circumstances this will
be on the frontal area of the chest or waist. When the locatien
of the body which will receive the maximum dose is not certain,
for instance, trunk of the body or head, additional TLD's shall
be worn; radiological control personnel shall specify the
location of these additiona) TiD's. When exposure to
extremities (hands and wrists, feet and ankles) or forearms is
expected to exceed 25 percent of the administrative limits of
Section 302, additional TLD's and pocket dosimeters shall be
worn on the exposed extremity or forearm. When additional TLD's
are worn, results of TLD processing for all TLD's shall be
included in individual personnel exposure records. Care
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shall be u.to ensure separate recording ‘xposures for
extremities or forearms and for the whole body radiation
exposure.

In sftuations where beta radiatfon is significant, personne!
shall be shielded from the beta radiation using masks or eye
protection, and/or anti-contamination clothing. If the bets
rediation cannot be shielded, methods for controlling beta
readiation exposure shall be evaluated and implemented to
control exposures to established 1imits from skin exposures.

Certain radicactiv: fsotopes given to personnel for medical
diagnostic purposes can result in measurable radiation level:
for some period after recefving the treatment. If such @
sftuation becomes spparent, the person shall be restricted from
wearing TLDs unti) the medical fsotope s eliminated fram the
body to the extent that 1t will not affect TLD measurements.
The only purpose of restricting this individual from wearing a
TLD 1s to avoid including radiation exposure from the medical
{sotope to that received from CNS! operations. Such personnel
shall &1so be restricted from entering areas requiring
monitoring for radiation until the medical fsotope is
eliminated from tic body to the extent that 1t will not affect
personnel monitoring.

Lost TLDs or SRDs shall be reported as specified in Reference
20‘.5-

TLD measurements shall be mace available to personnel on re-
quest 50 8s to enable them to keep track of their own exposure.

SELF-READING DOSIMETERS (SRDS)

1,

Reguirements

SRDs shall be worn to contrdl radiation exposure occfmnted

=1
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between v.outs of TLDs. The following ‘Onnel shall be
monitored with a SRD.

.. A1l personnel entering a high radiation area or in
rediation areas where they could receive a dose in
excess of fifteen (15) mrem in one day shall be
monitored by a SRD worn at the same location on the
body as the TLD. The above does not preclude use of
SRDs for other exposure monftoring.

b. An individua) reaching 80% of the appropriate
administrative Vimit of Reference 201.4 shall be placed
on an Alert List and shall additionally wear & SRD.

The Radiological Control Supervisor (RCS) shall closely
sbserve the exposure of individuals on the alert 1ist
to prevent exceeding administrative limits.

c. Additional SRDs are required if the location of the
maximum dose on the body 1s not certain. This is
discussed in paragraph 1.d above for TLDs.

SRD Records

. In addition to the requirements of the Alert System of
paragraph b. above, the RCS shall maintain a log of 2ll
SRD resets between routine TLD readouts. Before the
pocket dosimeter 15 re-zeroed, the measured radiation
exposure 1s recorded, and the individual's quarterly
and yearly exposure totals are determined. The
i{ndividual is thereby prevented from inadvertently
exceeding the contr.’ levels.-

b. SRD exposure results shall be reported to the Barnwell
Exposure Records Technician (ERT) weekly.
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3. Read RD‘ll' 'I'

.. SRDs, whether low or high range types, shall be read by
the wearer prior to entering radiation or high
radiation areas and periodically thereafter to contro)
his own radiation exposure while in these areas.

b. To prevent an off-scale reading, higher range
dosimeters shall be read, recherged, and doses recorded
whenever the reading exceeds three-fourths of full

scale,

c. When a pocket dosimeter reading 1s off-scale or @
dosimeter 1s lost ui .er conditions such that a high
exposure s possible, the person's TLD shall be
processed {mmediately and the person removed from
Radiologica) areas until his exposure has been
determined. Notify the ER1 for appropriate dosimeter
processing and reporting.

4.  SRD Testiny Reguirements

SRDs 1n use shall be tested at least every six months to ensure
accuracy and drift standards. 1f dosimeters do not meet
standards or faf) fn use, the RCS shall fnftfate action to
correct the problem.

EXPOSURE RECORDS

The RCS shall keep records of personnel exposure and shall forward
those records and data as required by Reference 201.5 to the Exposure
Records Technician,
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505 VISITORS ] ®

l Requirements

1. Visitors shall not receive radiation doses which when added to
previous doses will cause 1imits of Section 302 to be
exceeded. Before receiving exposure, a visitor shall be
questioned to determine his known or estimated dose for the
cur “ent calendar quarter and year; unless & written record of
his previous cumulative dose and the dose for the current
calendar quarter and year is obtained, he shall not be &1lowed
to exceed (1) a dose of 100 mRem per week (or 100 mRem per
visit 1f the visit 1s shorter than one week) or (2) 1imits
a)lowed by Section 302 1f this requires less than 100 mRem per
week, Visitors shall also be questioned to provide some
assurance that visitors with medical disqualifications (such as
personnel undergoing extensive radiation tieatments) do not
receive significant radiation exposure. In view of the above,
visiters should be requested to fi11 in and sign the following
statement before {ssue of dosimetric equipment.

"My known or estimated occupational rgdiation exposure

is mRem for the current calendar quarter

and _ WRem for the calendar year. ) know of no
wedical disqualifications which should prevent my recefving a
radiation dose within prescribed Federal Standards.”

2. The radiation standards of Section 301 through 304 shall be
shown or explained to the visitor.

- A When the exposure received by a visitor is greater than zero, 2
report of the exposure should be sent to the individual's
organization promptly. Re;.rts of zero exposures should be
provided upon request. A1l records of visitors' expcsures
shall be retained in the project f.le. ;
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INTERNAL ;msuaz‘noam ‘

1.

2.

Reguirements

Internal contamination monitoring shall be performed when
personnel are regularly exposed to airborne contamination
exceeding 0.25 MPC as defined in Appendix B, Table ] of

10 CFR 20. This requirement 1s fn addition to the interna)
cosimetry program of Reference 201-5.

Additions)ly, suspected intakes of radioactive materfals, such
8s may occur when there 1s significant external contamination,
should be fnvestigated by internal monitoring.

The RCS shall contact the CHP or the Director, Regulatory
Affairs for direction {f the need for internal monitoring is
uncertain, The need for routine internal monitoring shall be
establ{shed during the ALARA briefing.

Me thods

The selection of internal monitoring technique shall be made by
the CHP or Director, Regulatory Affairs.

.. Bioassay - the amount of internal contamination is
estimated by measuring the radfoactivity in collections
of urine, blood, breath, or feces and relating the
excretion rate to body burden by the use of biological
models.

b. Whoie body counting - An estimate of the amounts of
wnterna) contaminaticn by gemma-emitting nuclides is
cbtained by counting the gamma rays emitted “rom the
body and analyzing the pulse-height spectrum. This
technique can also be used to measure the
bremsstrahlung from energetic beta emitters. :
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Procedurc. ‘

The procedures for collection of biosssay samples shall be
specified by the CHP; Director, Regulatory Affairs; or an
approved vendor who has contracted to perform the analysis.
sample analysis shal) be performed by the Barnwell Dosimetry
Laboratory or by an approved vendor. Whole body counting shal)
be performed at the Barnwell Dosimetry Laboratory or by an
approved vendor.

Reports

A1)l reports of internal contamination monitoring shail be
mafntained in the permanent project file with copies to the
Director, Regulstory Affairs anc the CHP for evaluation, and as
required by References 201.2 and 201.5.
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CHAPTER 6 "I' "I'

60

GUIDELINES FOR CONTROLLING RADIATION EXPOSURE

MINIMIZING RADIATION EXPOSURE

Requirements

CNS]1 activities shall meintain personnel radiation exposure ALARA. A
continuing effort 1s required to meet this goal by developing and
fepiementing improvements to work procedures and work performarnce.
Procedures for managing the ALARA Policy 1s found 1n CNS] Procedure
CN-AD-019 “Chem-Nuclear Systems, Inc. (CNS]) ALARA Policy®,
(Reference 201.3). The following are to assist ir meeting this goal.

[ Work shall oanly be performed in a radfologically controlled
area under the direction of an approved procedure, approved
work {nstruction, or RWP.

2. Individua) work procedures shall specify applicable actions
(e.g., mockup training or removal of equipment from high
radiation areas) to be used to minimize radfation exposure
while working.

3. Supervisory personnel and radiological control personnel shall
ensure that personnel are not waiting unnecessarily in
rediation areas.

4. Before entering controlled areas, & worker shall receive
specific Job training and/or briefings necessary to enable him
to perform his work with minimum radiation exposure. Examples
include mockup training in shops for specific jobs or periodic
briefings by su;2rvisory personnel for routine work.
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603

Radiation ‘\s in high radiation aress sh‘ be identified by
the use of signs which clearly show the areas with the high and
Tow rediation levels.

CNS] shall maintain records of the cumulative radiation
exposure involved in performing work as necessary to improve
methods to minimize personnel radiation exposure in future work,

PROCEDURES AND WORK INSTRUCTIONS

1.

Major work in 8 radiologically controlled area shall be
performed unde~ the guidance of a task specific procedure
written in accordance with Reference 207.1 and approved by the
SRB, Determination of the need for a specific spproved
procedure shall be made by the CHP,

Work in radiologically controlled areas may be performed under
the direction of a written work instruction as authorized by
the CHP.

Work instructions shall describe the task, radiological
conditions, and rediological controls, and shall be aporoved by
the CHP or designee.

A pre-job briefing shall be held prior to beginning work
performed under a procedure or work instruction to ensure &11
personnel understand the task, vadiological conditions, and
radiological controls.

RADIATION WORK PERMIT

Diecussion

The Radfation Work Permit (RWP) shall be used to delineate conditions
and protective measures to prevent fnadvertent exposure of personnel
to radiation or radioactive contamination. A procedure approv;d by
the SRB or writien work {astruction approved by the CHP that {noludes
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necessary ndiol.ﬂ controls may be msmm‘r the RWP. The
radiological conditions assocfated with the work to be performed

shall be recorded in the procedure or on the RWP. Also specified are
the protective measures required by personnel entering the designated

area.

The following requirements are established to assist in the

proper use of the Radiological Work Permit,

Requirements

1.

L ]
-

The RWP shall be obtained for work operations not specifically
covered by an approved procedure or work fnstruction that are
performed in an ares where any of the following conditions
exfst or could be produced:

.. Afrborne radioactivity resulting in greater than 2
MPC-hours daily intake.

b. Surface contamination in excess of the amount specified
for clean areas.

c. Radiation levels that would require posting of the
area, as specified In Section 404.1 or 404.2.

d. Whenever the need for ar RWP 1s in question, such as
when soil 1s to be excavated adjacent to a
radiologically controlled facility, the RCS shall be
contacted to determine 1f potential radiological
problems may he encountered. The RCS will then
determine 1f an RWP 15 required.

Signs indicating the need for the RWP should be conspicuously
posted at the entrances to areas where the RWP 1s requireo.

It is the responsibility of supervisors proposing to conduct
work activities within posted radiation/contamination areas to
inftiate the fssuing of RiP's. Generally, the fritfator will
be the supervisor in charge of proposed activities. f
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10.

RCS mn‘mm the RWP after ducussio.l proposed work
sctivities with the supervisor and performance of appropriate
surveys.

Prior to beginning work, the RCS shall hold a pre-job
conference with the supervisor and al) personnel working wunder
the RWP; ftems discussed shall include: work scope, dosimetry
and protective clothing requirements, survey results, stay time
1imits, and emergency actions. The workers shall sign the RwP
to indicate an understanding of the requirements. Workers
sdded to the RWP after initiation of work shall be briefed by
the RCS prior to starting work and shall sign the RWP,

During operations under valid RWPs, 1f radiologicel conditions
change, the scope of work is changed or expected to change,
another RWP wil) be required and a pre-job conference will be
performed.

The RCS shall determine the degree of monitoring required for a
specific operation. This determination should be based on the
potential for radiological prchblems avd the experience of the
personnel conducting the operation.

An REP shall terminate five calendar days following its
fnftiation. If the weri 1s to be continued, a new RWP shall be
fnitiated.

The total dose received by each individual, as indicated by
SRD, shall be recorded by the RCS (or designee) on each
terminated RWP,

The RCS (or designee) shall monitor that all RWP's are
terminated within the time allotted by paragraph 8 above, and
shall meintain copies of all terminated RWPs in the permanent
project file. :
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CHEM-NUCLEAR .TDB INC. RADIATION WORK PERMEEN (RWP)

= -
Project/Location
Initfating Supervisor Date/Time
Description of Work

Tpecial Work Instructions

MINIMUM REQUIREMENTS FOR WORKING IN THMIS AREA:
Protective Clcthing (Anti-Cs)

Head Covering nog‘ Covering Mands Feet
00 overalls ,E . Gloves Shoe Covers

Cap Plastic Suit Rubber Gloves Rudbbers

= Other: Other: Other: Other:
Dosimeters Respirator Protection Other Requ‘-ements

TLD Particulate Half Face

SRD — Vapor Full Face

Other: T Other: Air Fed

RADJATION/CONTAMINATION CONDITIONS IN THE WORK AREA:

Genera) Area Radiation Levels *Hot Spots®
®R/hr Location “®/hr  Location
wR/hr Location m'/hr  Location
Typical Loose Contam. (dpm/100 o) Maxiwe Contam. (dpm/100 ch )
Beta/Gamma Al pha Jeta/Gamma Alpha
Note(s) Location(s)

PERSONNEL AUTHORIZED TO WORK IN THE AREA AND ACCEPTANCE OF RESPONSIBILITY:
Worker's Name Signature  Total Dose Worker's Name Signature Total Dose

gning ndicates that you have 8 pre-
understand m requirements related to this job.
Pre-Job Corference Held: Date/Time

Mealth Physics Tech. — RLS Approval
YERTTRETION OF Rur:  Date/ ime STgnature o
Tomments -

FS-RP-001, APPENDIX A
PAGE 51 April B6



604

TEMPORARY SHIEL& ‘

Requirements

Since incorrect installation, unauthorized movement, or removal of
temporary shielding can result in large changes in work area
rediation levels, contro! of temporary shielding 1s essential,

‘.

Temporary shielding installation and removal shall be
controlled by written procedures. These procedures shall
specify locations and amounts of temporary shielding. These
procedures shall require the 2pproval of appropriate technica)
and rediological control personnel.

After installation, temporary shielding shall be inspected to
ensure 1t 1s properly located.

Periodic rediation surveys conducted in accordance with Section
403 shal) be reviewed to ensure that shielding msintains its
effectiveness in reducing radfation dose rates. In reviewing
these surveys, particular attention shall be paid to components
which had radiation levels greater than 1 R/hr prior to
shielding, since personnel could receive high radiation
exposure in a short time 1f the shielding has lost its
effectiveness.

Lead shot may be used for temporary shielding, but is not
recommended.
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CHAPTER 7 . '

m

LIMITS AND PROCEDURES FOR CONTROLLING AIRBORNE RADIOACTIVITY

GENERAL
Discussion

The basic criterion used for control of airborne radicactivity is
that internal radiation exposure resulting from inhalation of
airborne radiocactivity should be minimized. Levels of interna)
exposure to afrborne radicactivity ere measured in units of MPC-hours
\VMaximum Permissible Concertration multiplied by hours of exposure).

Radioactivity in the form of radicactive particles, gases, or both
can become afrborne through sources such as (1) radicactive system
leaks, (2) grinding or welding a contaminated component, (3)
decontamination operations, (4) disturbing surfece contamination “n @
work area, (5) improper use of containment enclosures, (6) fnadequate
vacuum cleaner and ventilation system control, (7) fnadequate
application of procedures for venting and draining radiocactive
systems or components, (8) damage or defect in radioactive
instrumentation calibration and check sources, and (9) radon from
radium sources and from trace amounts of natural radium impurities in
constryuction materials.

The Radiological Control Supervisor (RCS) or designee will provide
the continuous or perfodic sampling required to detect and evaluate
the levels of airborne radicactivity in work areas and exhaust afir
systems.

It should be noted that this monitoring 1s primarily concerned with
the control of particulate airborne activity. For operations or
materials which may resuit in the discharge of gaseous afrborne
activity, contact the Corporate Health Physicist for specific
guidance. ‘ o
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02 vimirs ror atneffi rapsoactivity ®

Requirements

The CNS! 1imit for occupational exposure to airborne radioactivity is
set at 2 MPC-hrs per day. The MPC can be found by referring to
Appendix B Table 1, air concentration 1imits of Reference 202.1.

1.  Limit for Occupied Areas

Afrborne radioactivity in occupied areas resulting from CNSI
operations should be controlled so that personnel are not
exposed to radioactivity levels that would require use of
respiratory protection equipment.

2. Investigation Levels

Any measurement of airborne radioactivity (e.g., continuous air
monitor, or portable afr monfitor sample) which indicates the
airborne radioactivity concentration to be in excess of 25% of
the applicable MPC shall be investigated to determine the cause
of the airborne radicactivity levels and appropriste controls
shall be implemented to maintain the airborne radicactivity
Tevels ALARA,

703 PROCEDURES FOR CONTROLLING PERSONNEL EXPOSURE TO AIRBORNE
RADIOACTIVITY

Discussion

Personnel exposure to efrborne radioactivity is controlled using
contamination containments and respiratory equipment as required
below. In addition, meny organizations have required use of
respiratory equipment for work in areas with high levels of surface
contamination (e.g., 50,000 dpm/100 cmz) because of the 1ikelihood
that this surface contamination could become airborne. !d'}OIf

f

r

FS-RP-001, APPENDIX A
PAGE 54 April B6



circumstances, respiratory equipment might be necessary for work in
areas where surface contamination exists st lower levels.

Reguiroments

‘.

Contaminatfon containments shall be used to the maximum extent
practicable to prevent personne! from being exposed to airborne
radioactivity above the 1imits of Section 702. Thcse
containments are required during radicactive work which has
been known to cause or is expected to cause airborne
radioactivity.

The need for personnel to weer respiratory equipment in
sccordance with Section 707 in areas where airborne
radioactivity exceeds the applicable limits of Section 702
shall be evaluated and documented prior to area entry.

Personnel shall nct be regularly exposed to afrborne
radioactivity such that their daily intake exceeds 2 MPC-hours.

Signs shall be posted at entrances to areas where airborne
radioactivity levels exceed 25% of an A°C. These signs shall
contain the conventional three-bladed magenta symbol on yellow
background and the words "CAUTION: AIRBORNE RADIOACTIVITY
AREA." These requirements to wear respiratory equipment shall
8150 be included on a sign with the anti-contamination clothing
requirements. Radiological Work Permits or work procedures may
be required in these areas.

When personnel not wearing respiratory equipment may be exposed
to airborne radicactivity above the 1imit ¢* Section 702, &
ventilation system should be operated which will remove
airborne particulate radfoactivity to a controlled ventilation
system or other system with a high efficiency filter. For
example, during such operations as machining contaminrated
surfaces, vacuum cleaners fitted with high efficiency filters,
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or ﬂcxib‘ucts connected to & filtered ‘i‘lation »xhaust
shal) take suction from within about one foot of the wark,
Experience has shown that some operations within cont:iaments,
such as grinding on highly contaminated components, rsquire
exhausting the containment through a ventilation syitem with an

"{nstalled high efficiency filter, such as by using @ vacuum

<leaner, to prevent high airborne radicactivity outside the
containment. Exceptions to this requirement are permitted with
approval of the RCS when use of a ventilation system will cause
spread of radicactive contamination,

.. MHigh efficiency particulate air (HEPA) filters defined
in Section 708 should be installed in the ventilation
exhaust from radicactive work areas fn which work in
progress could cause the discharge of airborne
radioactivity to the environment.

b. HEPA filters shall be installed in the exhaust from
contaminaticn containments to prevent personnel from
being exrosed 0 high airborne radicactivity.

S HEPA filters should be installed in vacuum cleaners
used around loose surface contamination.

Monitoring for airborne radicactivity shall be performed in
sccordance with Section 705.

Positive pressure breathing apparatus, afr supply masks, or
hoods shall be worn when airborre particulate activity exceeds
100 times the MPC 1imit of 10 CFR 20, Appendix B, Table 1. The
filter mask which does not have an air supply shall not be worn
in this sftuation since 1t 1s only 99 percent efficient and the
one percent penetration would be at concentrations groater than
the one MPC of 10 CFR 20, Appendix B, Table 1.
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704

Personnel shall not enter areds where the ci’orm particulate
activity Yevel exceeds 1000 times the 1imit of MPC of 10 CFR
20, Appendix B, Table 1. This restriction spplies even to
personne] wear‘ng oxygen breathing apparatus or afr supply
respirators. If personnel entry 1s required to these areas,
containment or filtered ventilation sh”' he uszd to reduce
airborne radicactivity levels to below 1000 times the MPC of 10
CFR 20, Appendix B, Table 1.

Respirators shall be selected such that the ratio of the
Protection Factor from Reference 201.4 to the airborne level
{in MPCs) does not excecd one (1).

HIGH AIRBORNE RADIOACTIVITY PROCEDURE

Discussion

Migh airborne particulate radioactivity assocfated with CNSI
operations can result from any of the causes in Section 701. It can
be indicated by an continuous air monitor (CAM), by a portable air
sampie exceeding the applicable 1imit of Section 702, by an airborne
radioactivity measurement using a portable radiation survey meter, or
by an indication of a radicactive system leak or rupture. Genera)
procedures for controlling personnel exposure to airborne
radicactivity are contained in Section 703.

Rrguirtnents

The procedures in this article shall be followed for controlling high
sirborne radicactivity in locations as indicated below:
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1. L.rucuh,ﬂgdioocﬂnuovg the gms' Section 702 in

Occupied Areas

Immediate Action--These actions should be performed

nearly simultaneously.

)

(2)

(3)

(4)

(5)

(6)

Don respiratory equipment in affected areess
in sccordance with Section 707.

Stop operations which might be causing high
sirborne racdiocactivity until adequate control
of airborne radioactivity is established.

Evacuate unnecessary personnel from affected
areas.

Secure unfiltered ventilation from the
affected spaces to other spaces. Secure
unfiltered ventilation to the environment
from affected spaces. Ventilation systems
which contain high efficiency filters in
exhaust ducts need not be secured.

Determine the extent of the airborne
radioactivity by sampling the affected area
and adjacent areas using portable air
samplers.

Measure gemma radiation at the CAM to
determine 1f the CAM alarm was caused by high
radiation levels external to the CAM. 1If
radiation levels are high, determine the
source of the high levels by conducting
additional surveys and confirm airborne
radioactivity is below the 1imit of Section
702 by taking portable eair slnplcs.“(lftion
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(7)

(8)

in the subsequent steps need not be taken if
the alarm was ceaused by high external gamme
rediation levels.)

1f the high atirborne radioactivity is
fndicated by an CAM alarm, the recorder chart
does not show circuit failure and the meter
indication 1s above the alamm point, steps
(3) through (8) shall be fnitfated simul-
taneously and completed as soon as possible.
1f the high airborne radiocactivity is
indicated by a portable air sample, steps (4)

through (8) shall be fnitiated simultannously
and completed as soon &s possible.

If the high airborne radicactivity s
indicated by alarm of & CAM monitoring a

ventilation exhaust or & work erea, check the

recorder chart on the CAM panel and the meter
indizetion to determine that the CAM alarw is
not the result ¢f circult failure or &n
elzctricel transfent. 1f the recorder chart
shows circuit fatlure or {f the meter
indication 1s below the alarm setting,
confirm afrborne radicactivity 1s dbelow the
1imit of Section 702 by taking a portable air
sample. The subsequent actions of this
procedure need not be carried out 1f the
airborne redicactivity is onfirmed to be
below the Yimit of Section 702.

b. Supplementary Action

(1)

Attempt to fdentify the radionuclide causing
the airborne radiocactivity, for example, by
promptiy measuring the sample for alpha
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' radioactivity and doterv‘g the approximate
half-11fe or by gemma energy &ndlysis.

(2) In order to minimize the need for respiratory
equipment, and reduce personnel exposures to
airborne radfoactivity, consideration shal)
be given to ventilating the facility with
sdditional HEPA filtered ventilation
systems. When ventilating, avoid spreading
airborne radioactivity to other spaces.
Perfodically moniter radiation levels on
ventilation filters. To minimize
contamination of the ventilation system while
ventilating, operate the ventilation system
fn accordance with applicable procedures
using the minimum number of fans to achieve
stable conditions in the affected spaces.

(3) Perform gamma surveys of ventilation filters
and ducts and measure surface contamination
in the vicinity of the ventilation exhaust
discharge point.

(4) Measure and control surface contamination in
areas affected by high afrborne radfoactivity.

(8) When resuming operations, take portable air
samples to verify that the cause of high
afirborne radioactivity is corrected.

(6) Moriitor evacuated personnel for contamination
and decon as necessary. A check of personnel
exposed to high particulate radioactivity for
internal radioactivity may be required.
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‘.

TORING F

Reports

I report of any incident involving high airborne
redioactivity (above the 1imits of Section 702), in
aredas occupied by personne) not wedring respiratory
equipment shall be made 1n accordance with Reference
201.2. This report sha)) include the results of
monito-ing personnel for internally deposited
redioactivity as required.

A NE_RADIOACTIVITY

The system used for monitoring airborne readiocactivity shel)
have an MDA not greater than 10% of the applicible MPC. Refer
to Reference 201.7 for MDA caiculations.

Afr particle surveys shall be performed with portable air
samplers as follows:

At Teast every four hours (1) fn radiological
facilities when radicactive work 1s performed in these
facilities, (2) during radiocactive work which has been
known to cause or 1s vxpected to cause airdborne radio-
activity, and (3) in occupied areas where surface con-
tamination exceeds 20,000 dpn/100 cu® beta or §,000
dpm/100 ca2 alpha. These poriable samples are not
required {f continuous monitoring fs performed n ac-
cordance with paragraph 4 following. 1If the installed
continuous air particle detector for a ventilation ex-
haust 1s fnoperative and redfoactive work 1s being per-
formed, portable sampling every four hours 1s required.

Before fnitially entering tanks or voids containing
potentially radicactive piping. A
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3.

c. ‘onr sirborne redicactivity h.s sboe the Vimit
of 702 are suspected.

Records of the above airborne radioactivity surveys may be
required to serve legal purposes and therefore shall be
mintained neatly and retained in the permanent project file.
These records should inciude at least the following
informetion, as specified in Reference 201.4.

.. Date and time of measurement.

b. Location,

c. Reason for measurement (e.g., & hr. CAM),

d. Instrument used (e.9., portable sample measured with
Ms-2).

e. Results of most recent efficiency, MDA, and background
measurements.

f. Airborne radicactivity in uCi/ml,

9. Remarks .

h. Signature of surveyor,

Signature of persons reviewing records.

Portadble air perticulate sampling equipment shall be
fmmediately available to sample air during abnormal
conditions. The following outline procedures for taking air
samples with high and low volume samplers.
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High Yolume Afr Samples

‘.

Obtain o calfbreted high volume afr sampler,
Insert o filter paper on the sampler,

Determine the time necessary to sample @
volume sufficient to ensure that ar acequate
MDA s obtained.

If entering & high contamination ares,
protect the sampler oy wrapping 1t in plastic
(do not cover intake or exhaust of the
sampler).

Turn on the sampler and note the time start:d,

At the completion of the sampling time remove
the sample from the sampler and place 1t in
an envelope. Label 1t with the sampliig
time, fMow rate and location of the sample.

Low Yolume Sample

1.

Ensure that the Tow volume sampler has been
calibrated.

Determine the time necessary to sample a
volume sufficient to ensure that an adequate
MDA 15 obtained.

Turn the sampler on and ensure that the flow
rate 1s approximately 80 to 85 Ypm.

If entering a high contamination aree,
protect the sampler by wrapping 1t in plastic
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’ (do not cover intake or ‘ust of the
sampler).

5. At the start of sampling note the start time
and flow rate.

6. At the completion of sampling note the time
and flow rate. Remove the filter and place
ft in an envelope; record the sampling time,
beginning and ending flow rate, and ared
sampled.

Continuous Afr Monitors (CAMS) shall be used to continuously
monitor afr particle radiocactivity {f portable afr sampling
described in paragraph 3.b sbove 1s not performed. Continuous
wir monitoring shall be ccnducted fn accordance with the
following requirements:

.. Continuous afr monitor slars points shall be set as
close to the 1imits of Section 702 as practicable
without causing excessively frequent spurious alarms.

b. In the following instances, 1t is parmissible to
temporarily increase the CAM alarm setting. The
purpose of this higher setting 1s to provide warning of
further increases in afrborne radicactivity or to
prevent spurious alarms. In each cese where the alarm
setiing 1s temporarily increased, 1t shall be promptly
returned to the previous alarm setting when the
condition necessitating the fncrease subsides.

() If an CAM continues to alarm because of
redioactivity associated with operations, it
1s permissible to temporarily increase the
alarm setting to 50 percent above the
{ndicated reading with the approval of the
Radiologice) Control Supervisor (RCS) ‘
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d.

(2) If the indicated reading of an CAM approsches
or exceeds the alarm set point and the
fncrease 1f confirmed to be & result of radon
deughter products from an atmospheric
temperature inversion, 1t is permissidble
temporarily fncrease the alarm setting to 80
percent above the present alarm set point
with the approval of the RCS. Confirmation
that the increase in airborne redicectivity
fs o result of radon deughtar products shall
include a1) of the following three indice-
tions: (1) detection of alpha radicactivity
on & portable afir sample, (2) an indicetion
of noticeadle decay of the radfoactivity on 3
portable afr sample filter in & short period
of time (1.e., severa) hours), and (3) on
fndication of equivalent levels of afrborne
redioactivity on a portable afr sample token
outdoors upwind of ventilation exhausts.

Meter indications of CAMs should be recorded at least
every four hours when & CAM {s operating. When
cont{nuous recorders are used, reading and separate
recording of indications 1s not necessary. Use of
continuous recorders 1s not required. Records of meter
indications and recorders should be ' .tatned as
specified in Section 705.2.

Extension tubing on the CAM inlet 15 permitted to
monitor a work area. However, this tubing should be
less than ten feet in length, smooth and without sharp
bends or interna) obstruction to minimize radicactive
particle deposition in the tubing which will cause the

meter to read lower than actua) corcentrations.
o
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e. a wonftoring werk areas from v”huon exhaust
shall sample from an ares where concentrations are
representative of the work ares.

f. The CAM shall be Yocated in low background radiation
levels or shielded such that the CAM alarm can be set
#s near the 1imit of Section 702 as practiceble.

9. When sampling areas where airborne radioactivity
exceeding 1,000 times the 1‘mits or Section 702 1s
1ikely, the exhaust of portable afr samplers or
continuous monitors shall be exhausted through & higy
efficiency filter, returned to the monitored area, or
returned to & controlled exhaust system to prevent
contamination of uncontaminated aress.

AIR SAMPLE COUNTING

Senera)

When handling afr samples collected from areas known or suspected of
containing afrborne rediocactivity care should be taken to prevent the
spread of contamination and cross contamination of samples taken.

The samples shall be initially counted and again 24 hours later to
determine th2 actua) long Vived alpha activity 1f significent radon
daughter concentrations are expected.

Counting Activities

1. Scaler-Counters used for counting air activity shall be set up
in accordance with manufacturers fnstryuction and CNS] procedure
FS-RP-D02 "Portable Instrumcnt/Survey Record Procedure for
“{e1d Projects,” Reference 201.7.

2. The following steps shall be followed for calculating Air

Sample Concentrations. ',
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Determine the air volume drawn through the filter (v),

¥ =

where V =

.

total afr volume (m))

average flow rate (m)/min)
(f‘ + f,)

B
T

fnitia) Now rete

fina) flow rate

stupling time (min,)

Determine the activity on the filter (A).

where A o

2.22 x 10% «

(Cnot)ur.

(E) x (2.22 x 10°)

activity on the filter ‘mCi)
nvt counts on the filter

o C g

gross counts on the filter
sverage background counts
counting time (min.)

filter absorption factor

= 1,25 for alpha counting with a glass

fiber filter
* 1.00 for other counting
counter efficiency

conversion factor from dpm to mC{

FS-RP-D0Y, APPENDIX A

PAGE 67

April 86



707

c. ‘ Determine the afrborne um.m.v concentration [A),
() « ¢

[A) = concentration of afrborne radioactivity
(fn mCi/ml)
activity (mC1)

afr volume (m))

A
v

DETERMINATION OF MPC-MOURS

Discussion

An MPC-hour 15 @ quantity of rediocactive material equal to the
quintity of miterfal that would be fnhaled 1f an fndividua) occupied
an ares containing afrburne activity at a concentration of one MPC
(Maximum Permissible Concentration), as found in Appendix B, Table !
(afr) of Reference 202-1, for a period of one hour.

Requirements

2.

3.

Pricr to entry by an individua! to an afrborne radiocactivity
ered, the RCS siall determine the individual's expected aaily
intake, fn NPC-hours, to ensure that the *“wit of O MPC-hours
1s rot exceeded.

The afrborne concentration [A]m,c of an airdorne area, in
MPC, shal) be determined by dividing the miasured atirborne
concentration [A) by the concentration which equals one MPC.

[A]”c e [A) « mWpC

A individual's expected daily Intake (l.) shall be

determined by multiplying the planned number of hourg worked in
an afrborne ared (t.) by the measured airborne leve),

[AJm.

!C . [AENPC . t' 1y
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4, It (l') might exceed two (2) and [A) cennot be reduced,
respiratory protection equipment shall be used or the working
time shall be reduced.

5. The actue) daily intake (l.). of each individua) entering @
posted afrborne readicactivity area shall be recorded in the WP
log and reviewed daily by the RCS.

708 PRUCEDURE FOR USE OF RESPIRATORY EQUIPMENT
1. Discussion

10 CFR 20 \ppendix B 11sts ¢ wentration Yimits for continuous
exposure to afrborne radicactivity of personnel occupationally
exposed to radiation. Additionally, Nuclear Regulatory
Commission regulations permit upward adjustment of these limits
for exposure periods of less than 40 hours per week. bWhen
afvborne redicactivity exists above the 1imits of Sectfon 702,
the actions of Section 704 Yimit 1ts duration to short pericds
of time.

Even though 1t should rarely be required by regulation, ONSI
requires the use of respiratory equipment as 8 supplementary
control to keep personnel exposures ALARA,

2. Requirements

8. Prior to the use of respiratory protection equipment
each individua) shall be certified by a Vicensed
physician as capable of wearing respiratory protective
devices.

b. Prior to wearing & mask, air-fod respi=stor, or hood in
an srea where airborne radioactivity exceeds the limit
of Section 702, mersonnel shall be trained 15, the use
of this equipment and shall have passed a respirstor

FS-RP-001, APPENDIY A
PAGE 69 Apri 86



fit test as described in ANS] 288.7, Practices for Respiratory

Protection. As part of this training, personnel should

demonstrate the proper procedure for putting on and removing
masks, air-fed respiretors or hoo including Teak checks for
mask: und air-supplied respirator.

The RCS 1s responsible to ensurc the sbove requirements are met
and documented for personnel using respirators.

Use of Respirators

8. To assure that a proper sea)l hetween the individual's
face and the mask of the respiratory equipment 1s ob-
tained, the wearer should check the mask fit with a
negative pressure test each time a mask is donned. A
test, for example, consists of covering the inlet
opening, inhaling gently so that the face piece col-
lapses slightly, and holding the breath for approxi-
mately ten seconds. If the face-picce remains in 1ts
s1ightly collapsed conditicn and no inward leakage s
detected, the tightness of the mask 1s satisfactory.

b. Respiratory equipment shall normally be specifically
assigned to an individual for daily use.

Cleaning and Inspection

2. Assigned respiratory equipment shall not be used for
more than one day without cleaning and inspection.

b. Used respiratory equipment, e.g. masks, shall be
cleaned, surveyed, and inspected prior to re-use.
Equipment exceeding the following 1imits shall not be
used:
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A phe Beta - Gamma
Loose: 22 dpm/100 en? Loose: 220 dpm/100 enl
Fixed: 100 dpn/100 ca’ Fixed:  0.10 mR/hr

Acceptable equipment shall have & new or re<certified
filter attached as appropriste and thall be tagged and
bagped and may b~ 1ssued for re-use.

¢. Used filter cenisters shal) be inspected and surveyed
sfter use, Filters with no physical denage end radio-
sctivivy Tevels not esceeding those in 4.b above, my
be re<certified by DOP (or equivalent) testing. Only
certified (new) or re<certified filter canisters shall

be used.

d. Kalf-face respirators shall not be used for radioactive
work without prior approval of the R7S.

HIGH EFFICIENCY PARTICULATE AIR (MEPA) FILTER REQUIREMENTS

Requirements

The following requirements for high efficiency particulate air filter
systems @pply:

.. HEPA filtered systems shall be tested prior to use
following each set up and after each filter change.
Acceptance critevia is & transmission of 0.05% or less
diocty! phthalate (DOP) particulate per applicable DOP
test procedure.

b. Great care shall be used in installing HEPA filters to
assure the filter materia) separators are in the
vertica) position, tight seals are made around the
edges of the filters, and that filters are not damaged
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during installation. Minor damage wil) greatly reduce
the efficiency of these filters.

8o Used filters shal) be disposed of as radioactive waste
since loose surface contamination ceuld be present on

interfor pleats.

d. Instructions in manufacturers' manuals shall be
followed for use and filter change-out.

PORTABLE VENTILATION SYSTEM

Discussion

A portable ventilation system can be constructed by adapting a
portable electric blower with a high efficiency filter. Such @
system can be used during maintenance or a high airborne
radioactivity condition to reduce airborne radioactivity without
contaminating installed ventilation systems,

A vacuum cleaner with installed high efficiency filter can also be
used effe:tively to reduce airborne radicactivity in a space by
recirculating the air in the space through the high efficiency fiter.

Such a system must be DOP tested prio: to use.

PROCEDURES FOR CCNTROLLING RELEASE OF AIRBORNE RADIOACTIVITY TO THE
ENVIRONMENT

Requireinents

The requirements for environmental monitori.g shall be determined as
part of the ALARA briefing conducted per reference 201-9,
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SURFACE CONTAMINATION LIMITS

Radisective contamination of surfaces (such as floors, equipment,
clothing and skin) may result from work operations, lesks of
redioactive fuids, or gradua) precipitation of afrborne radiocec .ive
contamination onto exposed surfaces. The primary reason for limiting
surface contamination 1s to minimize possible ingestion or inhalation
of radfoactivity. In addition, surface contamination 1s limited to
minimize buildup of radiocactivity in the environment. In case of
very high levels of surface contamination, control of external
readiation exposure from this contamination may be necessary. Surface
contamination is divided into twn classes in this section: (1) loose
contamination can be rewved from surfaces by dry swipes, and (2)
fixed contamination remains on affected surfaces and 1s not further
reduced by normal decontamination techniques.

Swipes are usually pleces of dry filter paper which are wiped over a
surface and then measured for radiocactivity. Materials which have
become radiocactive through exposure to neutrons are treated similarly
to those with fix~d contamination when performing operations, (e.g.,
machining) which oy spread radfoactivity.

Chapter 8 states the 1imits for surface contamination. Chapters 9,
10 and 1) describe monitoring procedures, anti-contamination clothing
and decontainination procedures, respectively. Procedures for
controliing contamination during redicactive work are contained in
these chapters. Contamination control procedures should be
considered in planning and performince of 211 jobs. However, the
extent of the contamination control procedures used should be
consistent with the amsunt of redicactivity being handled. The
extent of contamination control procedures shall be established
du=ing the ALARA briefing required ‘n Reference 201.9.
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802 SURFACE CONTAMINATION LIMITS IN UNCONTROLLED AREAS

. Radicactive Toose and fixed contamination 1imits are dependent upon
(1) the scope of work to be performed, (2) Nuclides most 1ikely to be
encountered, (3) Engineering and customer considerations.

Limits for loose and fixed contamination will be established during
the pre-job ALARA briefing, usually based on release 1imits in the
following table taken frum M © 3. Guide 1.86.

Selection of the 1imit for loose surface contamination in 802 was
based on consideration of the following:

1. The 1imit should be low enough that personnel do mot fngest
sfignificent amounts of radicactivity from norme) contact with
areas or parts contaminated at the Vlimit.

2. The 1imit should be 1~w enough that significant levels of
airborne radicactivity do not result.

3. The 1imit should be near background levels of surface
contamination to prevent an increase in environmenta)
radioactivity over large areas. This consideration is the mst
restrictive,

4, The 1imit should be such that measurements are as convenient as
practicable.

The standard area for swipes of 100 c-2 has oeen selected pecause

(1) filter paper tends to uisintegrate when wiped over a larger area,
(2) this 1s a convenient area to swipe, (3) this area gives an
optimum efficiency for collecting and measuring contamination.
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TABLE
ALCEPTABLE SURFACE CONTAMINATION LEVELS

wCLIBES ¢ avirage? © e @ f REMOVARLED ¢ 1 .
Jenat, U235, U238, eano $,000 apm o/100 ca' 15,600 opm 0,100 u’ 1,000 epe /100 en’
35008100 OeCay products
Transureanics, Ra-226, Ra-228, 100 opm/1 00 mt N0 gpm/100 c-’ U apm/100 u?
Th-230, Th-228, Pa-23),
Ac-227, 14125, 1129
Thenet, Th-232, Sr-$0, 1,000 6pm/100 en’ 3,000 6pn/ 00 co’ 200 opa/100 cn’
Ra-223, Ra-228, U-232, 1126,
1410, 1193
Beta-gamma emitters (nuc)ides 5,000 ape #y/100 cu’ 15,000 dps 01/100 cof 1,000 opm £1/100 ¢n

with ecdy modes other than
41pha emission or spontaneovs
fission) except SR80 an¢
others noted above.

‘mn surfece contamination by both alphe- and beta-gamme -emitting nuclides exists, the limits established for alphe-
N0 Leto-gommu-emitting nuciiges should apply {ndependently.

Pas vieq 1o this table, dpm (Gisintegrations per minute) means the rate of emission by redioactive materia) as de-
Lermined by correcting the counts per minute otserved by an appropriste detector for Lackground, efficiency, ano gec-
metric factors associoted with the fnstrumentation.

Cmeas. rements of Sverage conteminant should mot be aversged over more than | square meter, For objects of less surfa
area, ‘he average should be derived for esch such object, '

%The masimue contemination level applies to an ares of not more than 100 u"

®Ine mount of resovable redicactive materia) per 100 u’ of surface ares should be determined by wiping that ares

with dry filter or soft absorbent paper, pplying modirate pressure, and sssessing the amount of recioactive matectal
on the wipe with an sppropriste Instrument of known efficiency., When removable contamination on objects of less suiface
res 15 Getermined, the pertinent levels should be reduced proportionaily and the en*ire surlace should be wiped.

'YM dversge ¢n0 maxvaum radiation ieveis associated vith surface contamination resuiting from bota-pomma emitters
s$hould mot enceed 0.2 mred/mr 4t ) ce and 1.0 ared/nr ot | cm, respectively, measured through not more than 7 millf.

§rems per square centimeter of total absorber.
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CONTROLLED SURFACE CONTAMINATION AREAS (CSCAs)

1. Areas where surface contamination exceeus the established
1imits and areas where equipment or materials are handled with
exposed parts exceeding these levels shall be designated
Controlled Surface Contamination Areas (CSCAs) until such
ereas, equipmert, o materfals have been adequately covered or
decontaminaved to meet these 1{nits,

2. Access to a CSCA shal) be limited to allow only personnel in
appropriate anti-contamination clothing to enter. Choice of
appropriate clething 1s discussed in Section 1002,

3. Open wounds shall be adegquately protected from contamination
{40 8 person's working in a CSCA.

4. ntrances to CSCAs and potentially contaminated areas shal’ be
posted conspicuously with signs, stating the access
restrictions, requirements for anti-contamination clothing and
mesks, levels of loose surface contamination and radiation dose
ra.es (or permissible stay times). These signs shal) contain
the conveniiona) magenta three-bladed symbol on yellow
buckgrcund, If the entrance to a controlled surface
contamiration area 1s not at a door, barriers shall be used to
mark the affected area clearly.

5. Smoking, eating, drinking and chewing shall not be permitted in
CSCAs, or potentially contaminated areas. This provision is
essential to minimize the possibility of transferring contami-
nation from the hands or other areas to the mouth. For the
same “eason, hands should be kept sway from the face, nose,
mouth, and ears when in controlled surface contamination
areas. Drinking shall be prohfbited in controlied gsurface
contamination areas. ‘
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10.

Where onrlgm such 8 grinding or machining ere being
perforted without containment on contaminated components or
equipment, the areas of the operations shall be conside~ed
subject to the spread of loose contamination and shall be
posted as & controlled surface contamination ares.

Where surveys for loose contamirnation have not been made, but
contamination 1s susprcted, the area shall be posted as 2
controlled surfece contamination area pending the results of
contamination surveys.

Levels and extent of loose surface contamination ins‘de
controlled surfac: contamination areas shall be limited to
control possidle airborne radiosctivity to facilitate 1imiting
the srread of contamination, to simplify subsequent

econtaminat{.n, and to minimize personne! radiation exposure.

Personnel lTeaving o controlled surface contamination ares shall
(a) renove their anti-contamination clothing and (b) monitor or
be mon{tored for surface contamination {n accordance with 1204
at the exit of the ccntrolled surface contaminatio” ares. Ex-
ceptions to these provisions are permitted 1n special circum-
stances n accordance with paragraphs 803.10 and 803.1)
following.

If radiation Tevels do not permit personnel monitoring at the
exit of the contralled surface contamination area (such as
tents in high radiation aress) personnel exiting may bte
permitted to cross areas where personnel are not wearing
anti-contamination clcthing provided:

8. Personnel remove 811 antf-contamination clothing (outer
set {f doudble anti-Cs are worn) at the exit of the
controdled surface cuntanination ares.
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b. Personrel gu directly by designated passageways to the
nearest monitoring s%ation.

In order tn minimize aress which are designated controlled
surface contamination arces and the potential that
contamination will be spread throughout these areas, 1t is
normally desirable to establish smal) controlled surface
contamination areas within the radiological facility. To
promote work efficiency, 1t mcy be desirable to permit
personnel to move between such small centrolled surface
contamination areas without completely removing
anti-contamination clothing.

|JOFTS
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CHAPTER §

0

902

CONTROLLING SURFACE CONTAMINATION

GENERAL

This part fdentifies some of the problems which may be encountered in
attempting to institute efficient, detafled fnstructions for contro)
of radioactive contamination. The following describes procedures
applicable ‘nside and outside readiologically ontrolled aresas. In
order that persc. "¢l will have the necessery training and skills in
controlling contamination, particular attention will be given to
training personne’ in operations such as working ‘n glove bags or
containments,

CONTAMINATION CONTROL POINT

A contamination control point 15 & Yocation on the perimiter of a
controlled su~face contamination area or surrounding area through
which al! entries an” - xits are made and wherz attention 1s tsken to
prevent the spread ¢ redicactive contamination to adjacent uncon-
taminated areas. The dimensiors ard material requirements depend on
the type of work to be nerformed, the number of personne)! involved,
and the location of the work. The following ftems outline the basic
considerations for estadlishing a contamination control point.

 J Determine the extent of the erea to be 1s.lated and the
locaticn where entry and exit will be controlled.

2. Plan for physical bounderies to prevent inadvertent or
unauthorized access to the contaminated area. Boundaries shall
be marked. Existing walls and equipment may effectively be
used as boundaries.

3. Cover the floor of the contamination cortrol puint uiing paper
or plastic sheet or other materia) provided for this purpose.
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10.

The intent is to provide an easfly remova) walking surface
within the contamination control point to prevent tracking of
contamination from the area. Maintain 2 supply of the materia)
to replace floor covering as necessary.

Provide a "step-off pad" at the exit from the contamination
control point. This fs to be used when removing clothing
during exit fram the area.

Providc vasily accessible raceptacles for radioactive waste and
contaminated cluothing at the con‘amination contro) point. A
supply of plastic pags shall be available as necessary for
receiving contaminated equipment and tools,

Provide radiation detection instruments for monitoring
personnel and equipment. Frisking should b~ performed 1n a low
radiation background and where the audible response of the
frisker zan be heard.

Provide means of recording stay times, as may be required, at
the entrance of the areas for personnel. It may be necessary
to provide a record of previous radiation exposure received by
personnel entering a radiation area so that maximum allowable
time in the radiation area can be determined.

Radiation tags or labels should be available to identify
contaminated {tems being removed from the area.

At the entrance to the contamination control point, infor«sti n
shall be posted concerning radiation and contamination cordi-
tions, precautions for entry, precautions for exit, step.off
points, clothing and waste receptaclus, and personnel survey.

The control point 1s maintained by Radiologicel Control. The
Radiological Control Supervisor (RCS) shall assign o qualitied
person to the control point to ensure that personnel and

7$-RP-001, APPENDIX A
PAGE 80 April 86



n.

2.

equipment are adequately surveyed prior to leaving the ares and
that a11 logging requirements of Reference 201.4 are met,

In some instances where high level contamination exists, 1t may
be necessary to wear two sets of anti-contamination clothing.
The outer garments should be removed at a designated location
close to the contaminated work to minimize tracking to the
contamination control point,

When adequately trained, personnel may be permitted to assist
in frisking other personnel and themselves.

YENTILATION

The RCS shall consider the following when using ventilation systems
in a contaminated area.

‘.

2.

Ventilation should be controlled during operations fnvolving
radioactivity to prevent spreading the radicsctive contaminants
through an area. The basic methods of controlling
contamination by ventilation are by preventing supply air or
recirculated afr fram blowing intc the contaminated work area
and by providing filtered exhaust ventilation close to the work
or from a containment enclosure erected around t.

High efficiency filters are normally fnstalled in permanent
ventilation systems servicing radicactive work areas. These
filters may become contaminated so that dropping a used filter
may spread contamination, Therefore, great care should be
exercised when removing used filters. Filters may require
replacement becaut- of plugging (high differentia) pressure),
high radiation Yevel (in some areas contamination levels may
cause significant per~sonnel radiation exposure), or tack of
effectiveness n removing radioactivity (usually caused by
damage during or prior to installation).

fr
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Filters may be significantly contaminated even though never
used for radioactive work, Contamination has been measured in
high efficiency filters trom natural radioactivity in the air.
Contaminated used filters are normally removed into plastic
bags. Contamination in the adjacent duct shall be wiped up
before it spreads during the subsequent new filter installation,

A bufldup of detectable levels of surface contamination can
occur through the deposition of activity from the air without
having significant levels of afrborne radiocactivity.
Therefore, even though the air particle detector has never
alarmed, ventilation exhaust ducts or ventilation system ducts
from redioactive work areas should be considered potentially
contaminated. When opening these potentially contaminated
systems, they should be monitored with swipes and
decontaminated as practical. One method of decontamination fis
to use & vacuum cleaner with high efficiency filter. For
similar reasons, i1f a portable exhaust blower 1s used in a
contaminated space, surface contamination should be checked on
surfaces exposed to the filtered exhaust of this blower.

Exhaust blowers are normally used to exhaust air from many work
areas, particularly when welding or grinding. To prevent
spread of radioactive contamination when using & blower ir 2
controlled surface contamination area, the intake to the blower
shall be filtered through a high efficiency filter. A high
efficiency filter 1s best installed at the intake side of the
blower so that sir s filtered prior to being exhausted and
positive pressures upstream of the filter are avoided. It may
be preferable to locate the filter inside the are.s to minimize
the amount of ducting which becomes contaminated. The blower
exhaust should be directed so as to prevent stirring up
contaminatfon in the area in which it is used. When removing
these blowers, flexible ducts and filters, precautions are
required to prevent spilling contamination from them,
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5. When high efficiency filters are installed in ventilation
systems for redioactive service, labels should be praminently
affixed verifying proper installation of the filters. These
labels should be located so that they are destroyed when the
fi)ters are removed.

6. Potentially contaminated afr that hes not passed through a high
efficiency f11ier should not be discharged to locations
occupied by personnel or where supply ventilation can return it
to an occupied area.

7. Consideration should be given to controlling contamination
which has been coliected fn ventilation equipment and systems
not norselly used for radfoactive work including those systems
in adjecent spaces which may become contaminated in event of o
spill. Prior to work on these ftems, radiation measurements
should be taken, the iftems treated as contaminated, and
radiological control precautions established to prevent
spreading contamination.

ENCLOSURES FOR CONTAINING CONTAMINATION

The most effective means of controlling radicactive surface
contamination 1s through use of enclosures around the contaminated
ftem to keep the radicactive materia) inside. Containment should be
used as much as practicable when working on the surfaces of ¢ ampo-
nents which have been exposed to redicactive contamination. Flastic
sheet, bags, or Contamination Containment Areas may be used to en-
close clean materia) and prevent contamination of clean ftems inside
the enclosure. The following specific requirements shall be followed
when working or handling contaminated equipment and materials.

1. Maximum practice) use shall be made of containment enclosures
when working on contaminated systems or contaminated equipment
and material,
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Instructions for using containment enclosures shall be readily
availedble.

Containment enclosures shall be inspected by the RCS prior to
use to determine {f they are properly constructed and ready for
use. Enclosures shall then be marked to certify this
inspection was completed. In addition, containment enclosures
shall be inspected daily when in use and the marking updated.
Personnel using containment enclosures shall inform
radiological control personnel of any damage to containment
enclosures which occurs during work. When a containment
enclosure 1s damaged or s unfit for use, the enclosure shal)
dbe conspicuously tagged to prevent its inadvertent use by
peisonnel unaware of the problem. Containment enclosures shall
not be removed or altered without approval of the RCS.
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CHAPTER 10

MONITORING FOR SURFACE CONTAMINATION
1001 METHOD FOR MEASURING SURFACE CONTAMINAT 1ON
quirﬁntt

A rate meter with an HP-210 probe or equivalent will detect
redioactive beta-gamma surface contamination on materials and perscn-
ne) by slowly scanning the probe held within about 1/2 inch of the
surface. A rate meter with the WP-210 or equivalent, should be used
with & background radiation level of less than 300 counts per
minute. If background Tevels are above 300 cpm, equipment or person-
nel to be monftored for release shall be relocated to an sred of
Tower radiation levels or the area shielded to lower background
Tevels. A reading of 100 cpm gbove background indicates contamina-
tion. Alpha-emitting contamination 1s mormally monftored using the
PAC 4G or equivalent. A reading of 20 cpm above background indicates
contamination.

¥hen monitoring personnel, any indications above background skall be
investigated as possible contamination.

1002 PETHODS FOR TAKING SWIPES FOR LOOSE CONTAMINATION
Requirements

1. A swipe should be taken by firmly wiping & piece of dry swipe
material over about one hundred squere centimeters (an sred
about four inches by four inches) of the surface being
monitored. In contrciled surface contamination areas and where
contamination 1s suspected, rubber gloves shall be worn when
taking swipes to 1imit contamination of the hands.  Rubber
gloves need not be worn in uncontrolled areas for taking swipes
{f contamination 1s mot expected. TN
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The swipe should be counted in the field with & scaler-counter
using & HP-210 probe or equivalent in a planchet holoe for
beta-gamma wipes and an alpha counter such as an Eperline SAC-4
for counting alpha contamination. An Eberline “Rascal"
provides the capability for counting both beta-gamma and alpha
using the same scaler with different probes for each type of
rediation. The detectors shall be set up and checked as
required in Reference 201.7.

When the 1tem to be swiped has less than 100 square centimeters
of surface area, the entire 1tem shouid e swiped and the
contamination level reported as “¢pm/swipe" instead of “"dpm/100
cnz.‘ Since the efficiency of collecting loose contamination
with a swipe varies consioerably with the size of the ares
swiped, contamination measured with one size swipe area cannot
be directly multiplied by the ratio of areas to obtain the
result for a different swipe area. For example, 1f a swipe
area from a 100 cnl ared measures 2,500 dpom, a swipe of ten
times the area (1,000 cmz) of the same surface might measure
only four times the activity {10,000 dpm). In meeting 1imits
of Section 802, swipes from less than 100 cnz. the measured
dpm/swipe results shall be used and shall not be multiplied by
the ratio of 100 cn2 to the area swiped.

Dry swipes are normally used to measure loose surface
contamination since the results are more representative of the
spread of contamination by personnel brushing past these
surfaces than 1f wet swipes were used,

METHOD FOR MONITOPING FIXED CONTAMINATION

Fixed contamination may be measured with an E-120 rotemeter with
NP-210 probe or equivalent for beta/gamma contamination, and the
PAC-4G or equivalent for alpha contamination. Since these survey
instruments alone do not differentiate between fixed and Joose
contamination, the measured fixed contamination levels aré actually
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the tots) nﬂuc&ity end may include some loose contamination,
For fixed beta-pamma contamination, Yevels are usuelly expressed in
dpm per probe. When searching for fixed contamination, or when
trying to find the most highly contaminated portion of contaminated
materials or areas, earphones or audible instrumeny #esponse should
be used. Visua) meter indications respond more slowly than audible
indication. When surveying to demonstrate lack of residual
contamination, a portable scaler, such as the Ederline PRS-, 1s
recommended to reduce the MDA for the measurement.

METHOD FOR MONITORING PERSONNEL CONTAMINATION

1. Personne) monitoring (frequently referred to as “frisking®)
shall be performed when leaving controlled areas in accordance
with Section 1202 and after personnel decontamination. Moni-
toring of personnel for surface contamination should be done
with an slaming rate meter and GM pancake prode (RM 14 and
LP-210) or equivalent in accordance with Section 901 and the
estadblished Yimits used for such frisking. The probe should be
moved s1owly over the body with the probe within about one-half
inch of the body surface, giving special attention to the face,
throat, chest, back and abdomen in order to obiain an
indication of any interna) deposited radicactivity bhen
wmonitoring personnel, searching for fixed contaminution, or
when trying to find the most highly contaminated portion of
contaminated materials or aresas, earphones or audible
instrument response should be used. Visual meter indications
respond more slowly than sudible indications. Frisking for
s1pha contamination s performed using an 81pha probe in »
manner similar to that described above except that 1ight
contact between the probe and surfeces being monitored should
be maintained. Alpha friskers should have an alarm set point
indicating the reading corresponding to the contamimation 1imit,
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2. Monitoring of personnel by taking swipes for loose surface
contamination on the skin or clothing shall not be done since
swipes may tend to imbed radioactive particles.

3. When personnel have been adequately trained in frisking
procedure;, requiring personnel to frisk themselves may be
desirable. Self-frisking can reduce the number of radiologica)
monitors required to perform a job. When self-frisking s
used, arrangements should be made such that personnel do not
rely on meter response which may be slow.

4. If facial contamination s cdetected, or it is suspected that
redioactive nuclides have been taken into the body even though
no facial contamination is evident, the individua) shail be
monitored for internal radioactivity. Measurements of the
redioactivity of nose and throat swabs have sometimes been
used. However, the radioactivity of these swabs cannot accu-
rately be correlated to the amount of radioactivity in the body.

FREQUENCY OF SURVEYS FOR MONITORING SURFACE CONTAMINATION

Routine surveys of surface contamination should be performed with the
frequencies indicated below, or more often {1f necessary.

3 During Routine Operations

8. Surveys shall be performed at least daily in occupied
areas surrounding controlled surface contamination
sreas and particularly in the vicinity oi «<its from
controlled surface contamination areas. Surveyc shall
be performed at least deily in occupied, controlled
surface contamination areas.

b. Surveys shall be performed at least weekly in all
occupied radiocactive material areas where there is
frequent handling or short-term storage of radioactive
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ut’\s. Long-term radioactive mefio) storage
areas shall be swipe surveyed at least monthly.

c. Surveys shall be performed monthly on 8 revolving basis
in work and storape areas outside areas where
radioactive materfals are stored or worked on.

Sealed radioactive test sources (Vicensable quantities) are
leak-tested by swiping quarterly. For 2 sealed source that {s
stored in a container designated to minimize radfation levels
from the . rce or in & complex device requiring extensive dis-
assemdl: o wose the source, 1t is permissible to perform the
required "4 .est on the outside of the contatner or complex
device. ain this case, the source snall be tested by swiping
when the contafner or device is next opened for other reasons.

In addition, operations such as the following require surveys:
8. Decontamination of equipment.

b. Inspection or maintenance on components and piping or
radioactive or potentially radfoactive systems.

c. Areas where radiocactive 1iquid leaks have occurred or
where afrborne radioactivity has exceeded the
conce.trations of Section 702. Surveys are reguired to
de cermine the meed for anti-contamination clothing and
to determine the extent of contaminated areds.

¢. Upon initia) entry into tanks or voids containing
potertially radioactive pipfng and ~hen opening
ventilation exhaust <ucting from redioactive work areds.

e. In additien, any normaily uncontaminated system which
s suspected of radicactive contamination shell be

surveyed when opened for inspection, maintenance or
{r
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repair. Contaminztion contro) proceduses should be
used until the portion of the system being worked on is
proven to be uncontaminated. Water drained or flushed
from these systems shall be trested as radiosctive.

Contamination surveys should be taken in plenums
downstream of high efficiency particulate atr filters
during routine fiiter replacement or at least annually
to check on radioactivity buildup in ducts downstream
of filters.

Prior to replacing filters on fnlet ducts to the
rediological work arsas, these fiiters should be
surveyed to determine {f radfoactivity is present.
Such radfoactivity can result from fallout and
naturally occurring redicactivity.

Surveys for contamination fixed in paint shoulc be
performed prior to nwoval of paint in potentially
contaminated areas. Tiese surveys should be performed
by counting paint scrapiigs for gross activity.

INSTRUCTIONS FOR CONTROLLING RADIOACTIVE SPILLS

This article contains general procedures to he followed in the event
of small spills of radfoactive Viquids or solids (ncluding finely
divided particles which may disperse rapidly in air).

"

Since each spi1) will require d¢fferent detailed actions for
effect.ve control and recovery. personnel shall be trained to
take appropriate supplementary actions “ypeading on the
Tocatior and potential consequences of the specific incident.
For Tocations where spills are most probable or would have the
worst consequences, each fac!11ty should train appropriate
personnel in controlling and recovering from radicactive
spills. Equipment for contafiing spills should be pripobcd in
advance and located in work areas.
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2. The fonov’stcps shali he followed in th‘wnt of &
radicactive spil):

8. Jmmediate Action

)

(2)

(3)

Strr_the spill,

If the spill 1s from a system which may have
more material (efther airborne particulate
radioactivity or fluids) to leak out, prompt-
1y stop the leak ‘f possible. If the spil
fs from an overturn2d container, try to set
1t uoright 1f all the contents have not es-
C.ped., The amount of time sment stopping a
difficult lesk should depe..d upon the radia-
tion Tevel: involved, the possidility of
inhaling airborne radioactivity from the
spill, and the consequences of not m king 8
prompt closure. In some cases, & prompt
closure may not be necessary,

Warn other personnel.

Other personnel who may become contaminated
by the spill o' who may be able to help
control 1t shall be warned fmmediately.

Ensure radiological control personnel and
ares supervisor are notified of the spill.

Isolate the spil) area.

Keep unnecessary people away from the are?
affected by the spill to minimize spread of
contamination. This actfon may require
closing doors, roping off the area, and
verbally warning approaching personne?,
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(4) Minimize personnel exposure to contamination
and radiation.

Personnel in the spill ared should remain at
the edge of the area until radiologica)
control personnel advise otherwise.

Personnel should keop to the edge of the
affected area taking care to minimize spread
of contamination. It me, be advi. able to set
up recovery operations outside the area where
a spill occurred and close the access.

(5) Secure ventilation in the spill area other
than filtered exhausts.

It may be desirable alsc to shut down exhaust
systems in adjacent areas to ensure that air
does not flow out of the spill area.

Filtered exhausts in the spill area should
a1so be shut down 1f necessar, to minimize
spread of high levels of radicactive
contamination. Ventilation supplies should
he shut down when exhausts are turned off.

If the spi11 1s minor (for example, a few milliliters
of water with low radicactivity spilled on a smooth
surface), fmmedietely cover the spil) with the most
convenient absorbent material -veilable, such as
absorbent paper or rags to soi. up the ligquid. For
minor spills fnvolving small amounts of radiocactivity,
wiping up the spill, even though gloves are no*
available, probably will not result in additional
contamination of the individual. Personnel shall be
surveyed and decontaminated as necessary.

The senfor man in each area 1s in charge until relieved
by the Radiological Contrc) Supervisor (RCS). The man
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in .rot should organize the nrson. aveiladble and
fnitiate action to control and correct the spill, It
1s important that this individual mekes both his
presence and the fact that he 1s in charge known to al)
others at the scene. On arrival of the RCS, the status
of corrective actfon teken or in progress shall be
{fwnediately brought to his attention. The perzon in
charge shall perform or designate available personnel
to perform the following fmmediate actions:

Supplementary Ation

Steps (1) and (Z) below are actions to evaluate the
extent of the problem and to recover from the spill.
The designated supervisor shall consult with
Radiological Control personnel to ensure the
performance of specific portions of the steps below.

(1) Measure radiocactivity levels.

Measure contamination on personnel who may
have been affected, make contamination
surveys in the area adjacent to the spill,
measure afrborne radicactivity inside and
outside the sp'1] area, end measure radistion
Teve'; in affected areas, poricularly on
ventilation filters. Monitor ventilation
systems to determine 1f the spill has caused
them to be contaminated. If 1t is suspected
that radioactive nuclides have been taken
fnto the body o 1f facia) contamination fs
detected, the personnel konitoring procedures
shall be followed (see Section $04).

(2) Teke subsequent radiologica!l conu;di and

cleanup actions in accordance with other
appropriate articles in this manual.
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The designated supervisor shall minimize
personnel radiation exposure and generation
of radioactive waste consistent with the
requirements to recover the spill,

1007 RECORLS OF CONTAMINATION

,l

Records of the following abnormal spreads of radioactive
contamination should be maintained in the permanent project
file and will be reported in accordsnce with Reference 201-2.

Any occurrence which results in loose surface
contamination greater than 1000 dpm/100 cnz
beta-gamma or 50 dpm/100 cuz alpha 1n uncontrolled
areas with unlimited personne) access (such as of.*
areas, shops and corridors).

Any spread of contamination in radiologicelly
controlled areas or zontrolled surface contaminav..n
areas which resuit in work being stopped for more than
four hours or take more than four hours *o clean up.

Records of surface contamination surveys shall be retained in
the permanant project file. T..e survey information shall be
recorded on a standard form fn accordance with reference 201.7
and will include the following information:

date and time of survey;

location (may be shown on a survey map or isted n a
table);

reason for survey and *type of radiation nelsyred (e.g9.,
dafly betz-gamma swipe survey);
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d. 1ns'z:nt set-up, efficiency checks ¥nd minimum
detectable activity (MDA);

e. background beta gamma radiation level where
messurements were made;

f. remarks;
9. signature of surveyor;
h. signature of persons reviewing iogs (e.g., RCS).

1008 TEQUIREMENTS AND PROCEDURCS FOR RELEASING PREVIOUSLY CONTAMINATED
FAILITIES AND AREAS FOR UNRESTRICTED USE

-~

The requirements and procedures of this Section shall pe
ipplied when releasing previously contaminated areas or
radiologically controlled facilities for unrestricted use
(e.9., use of the area s not controlled by rediological
control procedures). Typical areas and facilities fncluce
facilities used for decontamination and repair or assemdly of
contaminated equipment, radioactive waste processing facilities
and systems, exhaust ventilation systems for radicactive work
areas, radioactive materia) storage areas, and outside areas
accidentally contaminated.

Criterion

A Decommissioning plan will be approved by the customer and the
Corporate Health Physicist (or his designee) prior to releasing
any facilities or aress.

Criterion 2

Fquipment, parts, materials, and waste which neve mn exposed
to radicactive contamiration shall mot be relessed for o
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unrestricted use until they are surveyed and meet the criteria
of Section 802,

Criterion 3

Earth (e.g., sand or sofl), ground covering (e.g., asphalt or
porous concrete), paint (which may have absorbed radicactive
contamination), etc., shall not be released for unrestricted
use until the area s inspected and samples do not exceed &
concentration in pCi‘gram for the radioactivity in question
using the criterfa established in the approved decommissioning
plan,

Procedures

In order to ensure compliance with the criteria above, the
following procedures shall be followed as applicable:

o.  General

Prior to initiation of final surveys, records should be
reviewed and {nvestigations made to determine if
contamination existed in any arca and was covered over
to prevent 1ts spread, such as by wall boarding, floor
tiling, or paving. Such identified areas should be
inspected, action shall be taken to decontaminate the
area below the criteria cf 1 above, or dispose of the
contaminated material as radicactive waste.

b. Facilities

In certain areas where a potential existed for only low
Tevels of radioactivity (less than 1,000 dpm/100 cmz)
to be deposited on small sreas as & result of acciden-
tal Tow-level spills such as in radicactive storage
areas, controlled corridors and passageways, and con-
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tro‘d areas where only contained c.mimted
material was handled, 1t can be assumed that
radioactivity normally would not be deposited or spread
to fnaccessible locations, such as in crevices, under
floor tile, or in wall or cefling Joints to a degree to
warrant detailed and complete examination, As a
minimum, 8 compiete survey should be made with
particular attention to potential areas of
contamination, such as along walls at shoulder anc
waist height, and nver floor sreas.

In othe* areas where a potential existed for higher
levels of loose contamination (Setween 1,900 snd 10,000
dpm/100 cnz) to be deposited at times o larger freas
as ¢ result of work on uncontzined contaminated mate-
ria) such as in contaminated welding and machine shops,
it might pe expected that redicactivity could be
deposited or spread to & few fnaccessible lorations.

As a minimum, & thorough survey shou'd be made of all
surfaces. Selected floor tile should be removed and
selected wall joints shouid be opened for survey along
the heavy traffic routes and at the previcus work
stations.

For highly contaminated areas, such as decontamination
rooms and 1iquid waste storage and processing areas, it
1s necessary to completely strip 211 floor coverings
other than coverings without crevices, such as
stainless steel, and open up anu expose a1l wall and
floor crevices and joints in order to perform 2
satisfactory survey. i

Ventilation Ducting usually can be surveyed internally.

An adequate survey of interna) surfaces may vonsist of
spot checking (1) the first few feet of the iniet and
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3.

d.

Records

outlet ductwork, (2) a few feet upstream and downstream
of a filter (after filter removal), and (3) in the
vicinity of handhole openings. If contamination {s
found, a more complete survey is required.

Equipment

Equipment such as drains, p{ping, tanks and hoses which
heve been ,~eviously exposed to radioactive 1iquids
usually shall be removed and discarded as radiocactive
waste 1f no longer useful since 1t 1s highly fmprobable
that such equipment can be economically decontaminated.

Outside carth or Ground coverings

Outside earth or ground coverings should be slowly
scann2d over the entire area surface with a gemme
survey meter and representative samples should be
counted for gross activity. If the contamination has
been covered over, 1t should be re-exposed for a proper
survey.

A record of these surveys shall be retained in the percanent

project

file for all facilities and outside areas released for

unrestricted use.
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CHAPTER 1 . .

A)T1-CONTAMINATION CLOTHING AND EQU IPMENT

non GENERAL

Anti-contamination clothing (ofte: referred to as anti-C clothing) is
used to help keep personnel from spreading radicactive contamination
outside controlled surface contamination sreas anc to keep the
wearer's body free from contamination. Ant{-contamination clothing
is required when either surface contanination or airborne vadioactive
contamination ma; exceed prescribed 1imits. In the following
section, the recommended type of anti-contamingtion clothing is
described, and instructions for wearing 1t are given. 1In addition,
miscellaneous equipment used for the control of radioactive
contamingtion {s described.

1102 REQUIREMEN'S FOR WEARING ANTI-CONTAMINATION CLOTHING

RCS shall determine the appropriate requirsments for anti-
contamination ciothing based on the following.

1. khen first entering an area which mav be contaminated, prior to
determining the extent and level of contamination, full
anti-contamination clothing shall be worn. Full
anti-contamination clothing coniist of hoods, coverall, rubber
and loth gloves ard shoe cover:

2. Full anti-contamination clothing shall be worn when working 4n
highly contaminated areas (greater than 20,000 dpm/100 cmz).
Full anti-contamination ciothing may be required in areas with
less contamination 1f personnel contamination is probable. 1In
addition, 1f contamination mey seep through openings such as at
wris’: and ankles, tiese openings should be .~aled with tape.
Full anti-contamination clothing is also necessary fa other

? {,
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sftuations, such as when inftially opening a radoactive system
without contzinment.

A face shield, waterproof apron and rubber gloves should be
worn during operations such as sampling of redioactive waste
tanks and processed water tanks,

When working in -y h1gh1y contaminsted areas (greater
than 50,000 dpm/100 cm ) double suits of
anti.contemination clothing should be worn. Double
suits 1imit the contamination which may penetrate the
material during work, and they also improve the ease of
controlling spreac of high levels of contamination.

The outer suit is normally removec prior to leaving the
region of very hi:y contamination and the inner suit is
normally removed at the boundary of the controlled
surfaco ccntamination area.

When only the hands and arms are in contaminated areas
such as glove box, rubber gloves attached to the glove
box may substitute for the anti-contamination clathing.

When working in a contaminated wet srea or when
contaminated 11quid s 11kely to spray on the clothing,
the outer coveralls shall be waterproof (e.g., when
entering a contaminated 1iquid waste collection tank,
disconnecting a used demineralizer or resin column, or
when opening ¢ radicactive 1iquid system).

1f contamination 1s confined to floors, or if personnel can
pass through a controlled surface contamination area without
touching other contaninated surfeces, 1t may suffice for
personnel to wear shoe covers and rubber gloves (without the
other anti-contamination clothing). If wearing gloves without
anti-contamination coveralls, care should be taken not *o
transfer contaminition from the gloves to personal clothing
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6. It may oe ‘nbie to remove personal c\ov‘ befoere putting
on anti-contamination clothing for comfort wher. working in high
temperature spaces. Removing personal clothing 1s not usually
required for adequate radiological control as long as the
anti-contamination coveralls do not tear and the
anti-contamination clothing 1s taten off properly after use.

7. Masks should be worn in conjunction with anti-contamination
clothing 1f the corcentration of airborre radiocactive particies
may exceed the 1imits of Sectfon 702. Masks or face shields
shall be worn 1f covering 1s needed to avoid contamination of

the face.

8. When reading a pocket dosimeter in a contamination area,
provisions chould be made s0 that the dosimeter does not become
contaminated. Use of a transparent plastic beg has been
effective for this purpose.

PRCCEDURE FOR DONNING ANTI-CONTAMINATICN CLATHING

The anti-contamination coveralls, hood, :ioe covers, and gloves
shoulc be donned 1n accordance with the following:

1. Plastic shoe covers should bLe put on first. They should axtend
up over the worker's lower pant leg.

2. Long cotton (loves are put on next end drawn up the forearm.

3. Dor. the coverall meking sure they fit ove: the plastic shoe
cover.

4, Rubber overshoes are put on over the plastic shoe covers.
S. The hood 1s put on next and secured at the neck.

6. Rubber gloves shculd be put on last. e ’
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7. Tare om.’ngs a8 hecessary.

PROCENPURES _FOR REMOVING ANTI-CONTAMINATIC' FLOTHING

Procedurass for remuving enti-contamination clothing snc1l be posted
at exists from controlled surface contamination areas or surrounding
aress where radiotogical control personnel are not personally precent
%0 dirert the removal. The following procedurc shal! normally be
used for removing full anti-contamination clo¢ ‘+; starting prior to
leaving the area:

‘.

-

Remove tape (1f used) and place in waste contziner. (3ome
types of garments still in use might require taping.)

Remove rubber gloves (insid2 out) and place in designated
container. Leave on cloth gloves.

Remove hood and mask and place in designated containers. To
remove mask, grasp mask by canister or air inlet con~ection,
bend head down and remove by pulling out and away from body.

Remove rubber overshoes and place in designated container.

kemove coveralls inside out to avoid transferring contamination
from the outside of the coveralls to personsl clothing. Place
coveralls in designated container. If feasible, considering
design of coveralls and shoe covers, remove shoe covers a5 in
steps 6 and 7 simultanedusly with covera'ls,

Remove shoe cover from one foot and then place this foot oo &
designated step-off area. Shoe covers should not touch out-
side, and cleen shoes should 7ot touch inside the controlled
area.

FS-RP-001, APPENDIX A
PAGE 102 pril 86



Remove shoc'nr from other foot and step o'tep-off area.
Place shoe cover in designated contairer.

Remove c15th gloves {inside out) and place in designated
contairer.

Frisk yourself or be fricked by radiclogical control personnc),
paying particular attentior to shoes, elbows, knees, p2ims and
hevd,
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CHAFTER 12

RADIOACTIVE DECONTAMINATION

GEMERAL

Decontaminatfon may be required for components, tools erd equipment,
work areas, clothing or personnel. Each of these subjects 18 discus-
ged in the foliowing sections. Alterns? ves to decontamination are
alco discussed in these sections. These include, in some case.,
storage for decay, disposal without decontamination, r restiricted
use without complete decontamination. By the very mature of decon-
tamination operations, the dispossl of the waste radivactivity must
be considered. VYoiumes of both s01id ond 1iguid wasies shall be
minimized. Unauthorized chemicals shall not be used. These may
cavse difficulties in waste processing. Most radioa.tive
contamination can be cemoved by mormal _leaning. Wiping with a damp

rag soaked with dutergent will usually provide satisfactery
decontaminatioen.

If lerge variations in surface contamination levels exist on highly
contaminated surfaces, eieaning shail be from less contamimated
towerd more ccataminated areas (otherwise radicactivity might spreed
tc Tess contamingted areas). Cieaning solutions and cloths used in
these decontamination operations shall be disposed of as radiosctive
wag?e. During decontemination operations, precautions shall be taken
to imit the spread of contamination, such as by taking cere not to
splash solutions, by pruperly wearing anti-contamination ¢icthing,
and by weering masks as necessary., Fiitered exhaust ventilation is
8130 normally required to minimize the possibiiity of contamination
being breathed by persunnel performing the decontamination.

DE' ONTAMIMATION OF TROLS AMD EQUIPMENT

In decontaminating tools and equipment, appropriate radioipqical‘
controi 8hall be exercised for gspread of contamination, sirborne

FS-RP-001, APPEMDIX A
PAGF 104 Apri) 8§




redioactivity, nn’&duuon exposure. The fon'm procedures
apply to decontaminating tools and equipment.

1. Tools and equipment which may be used again in conteminated
areas may be tenporarily stored in the contaminated aree or in
8 contaminated ‘ool ruom without decontamination. 1f certain
tools are to be used solely in contrelled curface contamination
area, such as a et of hand tools for the decontamination room,
these tools should be durable and ¢istinctively marked to
fndicate they are always trested as potentially contaminated.
Heavily contaminated tocls can spread significant surface
contamidation within & controlied area. Therefore, such tools
should normally be partially decontaminated, such as by wiping
with a cloth, Heavily contaminated tools can be readily
fdentified without taking swipes by measuring their ridiation
Tevel. Heavily contaminated tools can be decontaminated
separately 1n an ultrasonic tank or treated as in the following

paragraphs.

2. Many 1ightly contaminated tools may be ireated together in
ultrasonic tank without time-consuming scrubbing by hand.
These tools need to be swiped or frisked at completion of
decontamination to verify the effectiveness of the treatment.

3. In some cases, the need for decontaminating tools may be
minimized by taping some portions such ds the handles prior to
use and stripping off the contamintted tape after use. Large
tools ere often wrapped In plastic instead of tape. If tape is
used to cover parts of tools, after tape removal, the residua’
adhesive shall be removed to minimize contamination that may be
picked up 1n foture uses of the too).

1. Tools which are used solely in controlled surface contamination
areas can normaliy be surveyed after decontamination with @
bets gamma or a1pha survey meier instead of swipes. - The
purpose of decontaminating these tools will usuatly be to,
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reduce t.he’r radiation levels rather than ’move a11 loose
surface contamination.

When oniy a few tools require decontamination, wipe with cloths
soaked in deterqent ‘s a convenient, effective procedure. This
method 1s also useful when only a portion of a tool is
contaminated. A disadvantare of wiping procedures is the large
amount of soli1d radiocactive waste produced.

Dishwashers have pr.ven effective for tool decontamination.
Provisfons must be made for disposal of contaminated wash water,

Mechanical decontamination methods, such 8s using abrasives
which remove some of the surface of the tool, cen be useful in
special circumstances where contamination is not removed by
chemical cleaning. In such cases, control o possible afrborne
radioactivity 1s essential,

The cost of some tools may not justify efforts to decontaminate
the tools. In such cases, disposal as radioactive waste may be
warranted or the tools may be retained solely for use in
controlled surfa ¢ contaminstion areas.

In decontamirating oiiy or greasy tools or equipment,
consideration should be given to the fact that oil or grease
will inhibit waste processing. Therefore, inivial degreasing
with rags, or with vegreasing solutions which are disposed of
by solidification, may be necessary.

DECONTAMINATION OF AREAS

Contaminated areas shall first be isolated and radinactivity then
removed while being careful to avoid spreading contamination. In
some cases, tape may be used to 11ft loose contamination from the
surfaces, Wiping with damp rags soaked in sudsless deterdent is

generally the most effective decontamination method. 1If

.{v
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contamination lov. ere not sufficiently roduced.‘ of solven
strong chemicals, or mechanica)l removal of some of the surface may u¢
necessary. In a1l cases where 1iquids are used in decontamination,
care shall be exercised to avoid spreading radioactivity. The areas
shall be surveyed by direct survey with the HP-210 and PAC-4G a2~y by
swiping or by other methods detailed in the decommissioning plan
prior to release to ensure surface contamination s below the
established 1imit. On painted or covered surfaces, f washing wil)
not remove the contamination, the paint or covering shall be removed
and the surface repainted or recovered. During the prrz2ss of paint
removal, control of the spresd of atrborne and sur’ace contamination
in dust and paint chips will be necessary.

Because of these radiclogical control problems, and because paint can
chip or weer off exposing underlying contamination, painting 1s not
normally considered an acceptable substitute for cecontamination in
controlling loose surface contamination,

Contamination areas should be decontaminated as soon as practice ‘e
to minimi. e spread of contamination and to facilitate removal before
the contamination 1s fixed on the surface. Normally, areas are
decontaminated by starting at the edge and working toward the area of
highest contaminatior. If high radiation levels from the
contamination contribute significantly to personnel rgdiation
exposure during cleanup, 1t may be desirable to decontaminate the
most heavily cortaminatcd area first.

DECONTAMINATION OF CLOTHING

Anti-contamination clothing shall normally b.. laundered and/or
surveyed before reuse to minimize the possibility of spreading
radioactive contamination to the wearer.

FS-RP-001, APPENDIX A
PAGE 107 April &6



1208 DCCONTAMINATION OF PERSONNEL

1.

Objectives

The objectives of skin decontamination are to remove as much of
the radionuclide as practicable in order to reduce the surface
dose rate and to prevent activity from entering the body. An
over-aggressive skin decontamingtion effort must be avoided
since 1t may fnjure the natural barriers in the skin and so
fncrease absorption.

Techniques

2.

2.2

2.3

2.4

2.5

2.6

2.7

Carefully survey the area to determine the extent of
contamination.

Mix a mild solution of soap and warm .ater.

Wash only the contaminated creas. Indiscriminate
washing may spread contamination.

Gently wash contaminated area two to three minutes.
Monitor and repeat 1f necessary. Dab skin dry before
monitoring.

If contam’nation persists, wash tvo wore times usirg a
soft bristle brush. Do not brush hard enough to cause
skin avrasion,

If contamination on the skin persists, contact the RCS
or Corporate kealth Physicist.

If contamination 1s in the hair, wash t..e hair away
from the face into # collection basin for further
aralysis. If the coniamination cannot be reﬁoved.
contact the RCS or Corporate wnealth Physicist.

{
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if Wminetim exists mear the SyeamRr other body
o 1VCer, always wipe contaminatien &¥y from these

i %o prevent Internal contaminatien. I¢

Lmination 1a these areas persists, contact the RCS
or Corporate Weaith Physicist.

Kound Decontaminaiion

lemediate Mushing of & minor wourd is wsually desiradle to
minimize absorption of radicactivity. Upen decontamination,
the wound area should be monitored for internally deposited

radioactivity and results of this survey recorded.

& incident
report ghal’

e ?1led in gecordance with Reference 201.2.
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CHAPTER 13 e '

PROCEDURES FOR HANDLING RADIOACTIVE MATERIALS

GENERAL
Discussioi

This chapter presents procedures &pplicable to radivlogical safety
considerations for controlling rediosctive materfal associated with
CNS] operations. Strict radiological contrel procedures are
mandatory for such matirial to minfaize the external and ‘nternal
radiation exposure received by personnel and to prevent the
uncontrolled spread of radfoactivity to areas where the public might
be affectec.

RECEIPT OF RADIOACTIVE MATERIAL

Discussion
Radioactive material shall be received in accordance with the
spplicable operating license.

Radioactive material received by CNS] requires special ccatrol
procedures to ensure that adequate radiological safety precautions
are observed, both in unpacking and in subsequent use of the
material. Potential radiological problums can include external
exposure, surface contamination and airborne radioactivity. Some
packazing material requir~s disposal as radioective waste. 1In
addition, special precautions are required {f damage has occurred
during shipment. '

Requirements

The following procedurss shall be used for radicactive material
received at CNSI woik sites. b
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The RCS sha familiar with the app'l'lcan‘uioccun
materia)l rel®pt conditions of the operating Wicense.

When received, the material shall be fnspected. This
fnspection shall be performed no later tnan three hours after
receipt 1f received during normal working hours or efghteen
hours {f received after norma) working hours. This inspection
shall consist of verifying rediation levels on the outside of
the package and verifying that the package was properly
transferred. For packages which are shipped, this fnspection
shall verify that the package was shipped in accordance with
state and Federal regulations.

The package shal’ not be opened sclely for survey purposes
unless the package shows signs of damage. If damage to the
radioactive material pacl age has occurred, the RCS shall report
the incident per Reference 201.2.

Received packages shall be inventoried as soon as possible
Inconsistency between the observed contents and the conter®
indicated on the shipping document shall be brought to the
attention of the shipper of the materfal. If the possibility
exists that radioactive material has been lost in shipment the
RCS shall report tais incident per Reference 201.2.

Care shall be taken in unpacking to ensure that all radiocactive
ftems in the package are accounted for and to ensure
radiclogical control requirements are foliowed. Unpacking is
sometimes performed in an area which 1s not a radiologically
controlled area, but shipping containers, 1f suspected to be
contaminated, and packing material shail be surveyed and meet
the criteria of Section 802 to release for unrestricted
handling.
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6. Follovm‘ satisfactory inventory, a n.t shall be returned
promptly to the organization transferring or shipping the 1tem,
whether a receipt 1s requested or not.

PACKAGING RADIOACTIVE MATERIALS

Requirements

Radioactive materials shipped for disposal or to another location
shall be appropriately packeged and treated as required by applicable
Federal and State regulations and applicable disposa) site criteria.
Decisfons on redioactive materiz) packaging shall be made with the
approval of a CNSI Broker.

Precautions for Waste Shipmints

Shipments of radicactive materfal must be properly packaged in order
to meet all applicable Federal and State regulations. Radioactive
wastes being shipped for disposal, in addition to meeting Department
of Transportation regulations, must meet the acceptance criteria
(and/or 1icense) of the receiving disposal site. The following waste
characteristics shall be considered during decision making on waste

packaging.

Free 1iquids - Free 1iquids are generally prohibited in wastes.
011 - 011 1n excess of trace quantities is generally
prohibited.

Stabilization - Certain wastes require stabilizatiorn; determined
by radionuclide concentration.

Transuranics - The concentration of transurarics in waste may
and SNM require stabilization or exceed acceptance limits.
Pyrophoric - These mater{als are generally prohibited for
Materia) disposal, '

FS-RP-001, APPENDIX A

PAGE 112 April 86



The RCS shall con 8 CNS] Broker for specific r"lrmnts in
dealing with wastes being shipped for disposal.

1304 RADIOACTIVE MATERIAL STORAGE

Storage of radioactive material should be {n accordance with the
following:

N Fire Protection Practices

Proper selection of a fire resistant storage area for
radiosctive materia) will mininize release of radiocactivity
to the environment in the event of a fire. The safetly
briefing in Reference 210.7 shall include discussion of fire
protection. HKowever, the following additional fire
proctection practices shall be considerad for storage of
radioactive material to minimize the possibility of a fire
and spread of contamination 1n the event of a fire.

s. Storage of radiocactive material in fire-resistant
containers 1s desirable to minimize contamination
spread. In addition, contziners of highly flammable
radicactive materials ctuch as plastic bags of
radiosctive waste shall be stored in areas segregated
from other storage to reduce the risk of spreading a
fire.

b. Smoking shall not be permitted in radicactive storage
areas because radiocactive materials are frequently
wrapped in coabustible materials.

c. An up-to-da‘e 11st of locations where radfoactive
materials a‘e stored shall be available to personnel
who might b2 called to fight » fire in such areas.
This 11st shall alro 1dentify unusual problems which

may be present.

'I
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d. odic ingpections of radioacti terial storage
areas shal) be made to identify fire hazards.
Deficiencies shall be promptly corrected.

e. Fire drills should be performed perfodically with both
fire fighting and radiological control peirsonne)
participating.

f. Combustible materials shall be minimized inside
radfoactive materia) storage areas and should not be
stored next to surrounding walls, Welding, burning, or
other operations which may cause a fire shall not be
conducted inside or next to radioactive material
storage areas without prior authorization of the RCS or
his designated representative.

Contamination Control

Contaminated items are often stored in plastic bags which
might break. Liquid fnadvertently left in a container might
leak out, and condensation of moisture from the atmosphere
might drip on exposed, contaminated surfaces. Unless all
contaminated surfaces of stored materials are appropriately
wrapped or contained to prevent the spread of contamination,
the storage location shall be considered potentially
contaminated. Personnel in these areas, particularly {f they
handle cortaminated material, shall wear necessary
anti-contamination clothing. Reasonable care shall be taken
in packaging and storing contaminated items to prevent the
spread of contamination and to ensure that entry to areas
where such storage is permittec does not result in the
contamination of personnel or other areas.
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3 gcsm*sm Control ‘

Storage of radfoactive materials can result in possidle
personnel radiation exposure in the storage area and
surrounding areas. For example, a component or bag of
contaminated waste measuring one rem per hour, 1f stored at
the entrance to the storage area would expose everyone who
entered to high radiation levels. If stored in a far corner
of the area, high radiation levels might be caused in
surrounding areas. Facilitfes should store radioactive
materials so as to minimize the radiation exposure of
personnel entering or working in the area and of personnel in
surrounding spaces. Radiation surveys of the storage ares
and of spaces immediately around the storage are: shall be
performed to ensure proper posting of radiation areas and
prevent inadvertent exposure of perssnnel in the storage
space or surrounding spaces. When necessary, temporary
shielding should be used to reduce radiation levels.

4, Outdoor Storage

Radioactive materials should be stored where they are
protected from adverse weather. Normally, redicactive
material should not be stored outdoors except during short
periods. MHowever, protection from adverse weather should be
considered 1n selection of these temporary storage
locations. Lirge items which are designed for ouvtdoor use,
such as radioactive Yiquid collection tanks, may be stored
outdoors. MHowever, mechanical joints or capped pipes which
may leak radioactive 1iquids shall be wrapped with weather
resistant materials.

5. Minimize Redioactive Material in Stcrage

In order to minimize the complexities of accounting for @
large amount of =adicactive material and possibility of

'1
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losing.ioactm material, 1t shall b‘nso\idoud in as
few areas as practicable and minimize the amount of
redicactive materfal in storage.

SHIPPING RADIOACTIVE MATERIALS

Requirements

A1l shipments or trensfers of radioactive material over public areas
(1.e., public highways, waterways, eirways, etc.) including shipments
made with private or government vehicles, must comply with
appropriate Federal, State and local transportation regulations.

The Radiological Control Supervisor (RCS) shall be responsible for
maintaining cognizance of the regulations for transportation of
radioactive material. Shipments of radicactive material shall be
performed by @ CNSI Certi{fied Broker in compliance with RA-OP-001,
“Operating Procedure for Brokering of Radioactive Materials at
Commercial Facilities" (Reference 201.8) or FS-OP-015, “Shipment of
Radioactive Material for the United States Government by Unit 571
(Field Services)" (Reference 201.11).

ACTIONS AND REPORTING IN CASE OF LOSS OF RADIOACTIVE MATERIAL

Regui rements

If radiocactive material associated with CNSI operations is lost,
these procedures shall be followed:

1. Immediately conduct a search for the lost material. A
primary purpose of this search is to ascertain that no
persons will receive {nadvertent interna) or externa
radiation exposure from this material.

2. Notify CNSI Regulatory Affairs in accordance with Reference
201.2. .
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ENVIRONMENTAL MONITORING

GENERAL

Environmental monftoring consists of measurements, sample collection
and analysis, and dose assessment to determine 1f radionuclides are
being released to the environment from a facility or site and, 1f so,
what the effect 1s on the surrounding population. An environmenta)
monitoring program generally consists of measurements and sample
collection at the site boundary and at off-site locations. The types
of samples and analyses are dependant on the radionuclides at the
site and the possible release mechanisms. A1l potential ex;osure
pathways should be monitored. The CHP and the customer shall specify
the environmental monitoring requirements in the decommissioning plan
for the project.

METHODS

A typical environmental monitoring program provides for monitori of
direct radiation, air, water, and sofi).

Direct radiation s typically monitored by TiDs placed at the site
boundary and at off-site Yocations.

Air monitoring usually consists of taking afr samples for particulate
concentrations at the site boundary and at off-site locations. The
technicues used are typically the same as those used to monitor
occupational airborne activity.

Water monitoring 1s usuelly performed by ing water samples of
surface runoff and from wells both on-anu otf-site followed by an
analysis for radionuclide content.

Surface so11 samples are usually collected and analyzed for
radioactivity.' ;

]
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A cmrehenquogv am may 2130 inciude fora Ofauna sampling.

REQUIREMENTS

For those CNS] projects where the potential exists for releases to
the environment exceeding the 1imits of 10 CFR 20, an environmenta)
monitoring program shall be designed and implemented. The need for
an eavironmental monitoring program shall be discussed during the
ALARA briefing (Reference 201.9).

If an environmental monitoring program is required, it shall bde
designed and implemented with the approvel of the CHP er Director,
Regulatory Affairs, and shall faclude:

Sampling Lecations
Types of Sampies
Sampling Frequency
Types of Analyses
Action Levels
Required Actions

RECORDS

A1 records of samples collected, analyses performed, resuits and
actions taken shall be maintained in the permsnent project file.

440435
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